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Acronyms and Abbreviations

ACT-A Access to COVID-19 Tools Accelerator 
 Global initiative to accelerate the development, production and equitable access to  

COVID-19 tests, treatments and vaccines
ADONA Ammonium 4,8-dioxa-3 H-perfluorononanoate
AGU American Geophysical Union 
AIDS Acquired Immune Deficiency Syndrome 
AMR Antimicrobial resistance 
BfR Bundesamt für Risikobewertung
 German Federal Institute for Risk Assessment
BLE Bundesanstalt für Landwirtschaft und Ernährung
 German Federal Ageny of Agriculture and Food
BMAS Bundesministerium für Arbeit und Soziales
 German Federal Ministry of Labour and Social Affairs
BMBF Bundesministerium für Bildung und Forschung
 German Federal Ministry of Education and Research
BMDV Bundesministerium für Digitales und Verkehr
 German Federal Ministry for Digital and Transport
BMEL Bundesministerium für Ernährung und Landwirtschaft
 German Federal Ministry of Food and Agriculture
BMFSFJ Bundesministerium für Familie, Senioren, Frauen und Jugend
 German Federal Ministry for Family Affairs, Senior Citizens, Women and Youth
BMG Bundesministerium für Gesundheit
 German Federal Ministry of Health
BMI Body-Mass-Index
BMUV Bundesministerium für Umwelt, Naturschutz, nukleare Sicherheit und Verbraucherschutz
 German Federal Ministry for the Environment, Nature Conservation, 
 Nuclear Safety and Consumer Protection
BMWSB  Bundesministerium für Wohnen, Stadtentwicklung und Bauwesen
 German Federal Ministry for Housing, Urban Development and Building
BMZ Bundesministerium für wirtschaftliche Zusammenarbeit und Entwicklung
 German Federal Ministry for Economic Cooperation and Development
BNatSchG Bundesnaturschutzgesetz
 German Federal Nature Conservation Act
BOGA Beyond Oil and Gas Alliance
BUND Bund für Umwelt und Naturschutz Deutschland
 German Federation for the Environment and Nature Conservation
BZgA Bundeszentrale für gesundheitliche Aufklärung
 Federal Centre for Health Education
CBD Convention on Biological Diversity 
CBDR-RC Common but differentiated responsibilities and respective capabilities
CCS Carbon Capture and Storage 
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CEPI Coalition for Epidemic Preparedness Innovations 
CITES Convention on International Trade in Endangered Species of Wild Fauna and Flora 
CLP Classification, Labelling and Packaging 
CO Carbon monoxide 
CO2 Carbon dioxide
COP Conference of the Parties
COPLANT COhort on PLANT-based Diets
 Study on plant-based diets in German-speaking countries
COVAX COVID-19 Vaccines Global Access
CSDH Commission on Social Determinants on Health
DALYs Disability-adjusted life years
 A measure of burden of disease
DFG Deutsche Forschungsgemeinschaft
 German Research Foundation
DGE Deutsche Gesellschaft für Ernährung
 German Nutrition Society
DIN Deutsches Institut für Normung
 German Institute for Standardization 
E-MOTIONkids Cross-cutting strategy for the promotion of physical activity, suggested by the WBGU
EFSA European Food Safety Authority
EC European Community
EIB European Investment Bank
EMA European Medicines Agency
EnDev Energising Development
EOL End of life
ESG Environmental, social and governance
ESRS European Sustainability Reporting Standards
EQS Environmental Quality Standards
EU European Union
FAO Food and Agriculture Organization of the United Nations
HCFC Hydrochlorofluorocarbon
G7 Group of Seven (Germany, France, Italy, Japan, Canada, United Kingdom, 
 United States of America)
G20 Group of Twenty (industrialized countries of the G7, emerging economies of the O-5, EU)
GAPPA Global Action Plan on Physical Activity 2018–2030
GATT General Agreement on Tariffs and Trade
Gavi Global Alliance for Vaccines and Immunization
GCF Green Climate Fund
GDP Gross domestic product
GEF Global Environmental Facility



XXIV

Acronyms

GenX substance that belongs to the so-called „forever chemicals“, 
 which are practically not degraded; classified by the EU as a
 “substance of very high concern” 
GG Grundgesetz
 German Basic Law
GHG Greenhouse gases
GIZ Deutsche Gesellschaft für Internationale Zusammenarbeit 
 German agency for development cooperation
GPI Global Public Investment
Gt Gigaton
HDB Housing and Development Board 
 Public authority in charge of public housing in Singapore 
HDI Human Development Index 
HERA European Health Emergency Response Authority 
HiAP Health in All Policies 
HIV Human immunodeficiency virus
ICCPR International Covenant on Civil and Political Rights
ICESCR International Covenant on Economic, Social and Cultural Rights
IFAD International Fund for Agricultural Development 
IFFIm International Finance Facility for Immunisation
IHR International Health Regulations
ILO International Labour Organization
IPBES Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services 
IPCC Intergovernmental Panel on Climate Change 
ITF Impact Taskforce
IMF International Monetary Fund
KLUG Deutsche Allianz Klimawandel und Gesundheit
 German alliance for climate change and health (own translation)
LDCs Least Developed Countries 
LDL Low Density Lipoprotein
LGBTQI+  Lesbian, gay, bi, trans, queer and intersex, the “+” represents other sexual identities 
LMICs Low- and middle-income countries 
LNG Liquefied natural gas 
MERS-CoV Middle East respiratory syndrome-related coronavirus 
N2O Dinitrogen oxide 
NAKO NAKO Gesundheitsstudie (formerly “Nationale Kohorte”) 
 Long-term health study on widespread diseases in Germany, 
 with a very large number of participants
NDCs Nationally determined contributions 
NFDI Nationale Forschungsdateninfrastruktur 
 German National Research Data Infrastructure
NGO Non-governmental organization 
NHS National Health Service 
NOx Nitrogen oxide
NTDs Neglected tropical diseases
ODA Official Development Assistance
OECD Organisation for Economic Co-operation and Development
OIE World Organisation for Animal Health (now: WOAH, founded as OIE)
PBT Chemical substance that is persistent (P), bioaccumulative (B) and toxic (T)
PFAS Per- and polyfluoroalkylated substances
PFHxS Perfluorohexanesulfonic acid
PFNA Perfluorononanoic acid
PFOA Perfluoroctanoic acid
PFOS Perfluoroctanesulfonic acid
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PHA Planetary Health Alliance
PHC Primary Health Care
PM Particulate matter
PMT Chemical substance that is persistent (P), mobile (M) and toxic (T)
POP Persistent organic pollutants
PPR Pandemic prevention, preparedness and response
PRI Principles for Responsible Investment
PTFE Polytetrafluoroethylene
PHS Public Health Services
R&D Research and Development
REACH Registration, Evaluation, Authorisation and Restriction of Chemicals
rescEU Programme for strengthening European civil protection and preparedness for disasters
RKI Robert-Koch-Institute
SAICM Strategic Approach to International Chemicals Management
SARS Severe acute respiratory syndrome
SARS-CoV 1 and 2 Severe acute respiratory syndrome coronavirus 1 and 2
 Viruses from the coronavirus family that cause SARS and COVID-19
SDGs Sustainable Development Goals (UN)
SDSN Sustainable Development Solutions Network
SGB Sozialgesetzbuch
 Social security code
SO2 Sulphur dioxide
SVR Sachverständigenrat zur Begutachtung der Entwicklung im Gesundheitswesen 
 und in der Pflege
 Advisory Council on the Assessment of Developments in the Health Care System
TFEU Treaty on the Functioning of the European Union 
THE PEP Transport, Health, Environment Pan-European-Programme
TWI Tolerable weekly intake
UBA Umweltbundesamt
 German Environment Agency
UCL University College London
UDHR Universal Declaration of Human Rights
UHC Universal Health Coverage
UN United Nations
UN Habitat United Nations Human Settlements Programme;
UNCCD United Nations Convention to Combat Desertification
UNCLOS United Nations Convention on the Law of the Sea
UNCTAD United Nations Conference on Trade and Development
UNDP United Nations Development Programme
UNEA United Nations Environment Assembly
UNEP United Nations Environment Programme
UNESCO United Nations Educational, Scientific and Cultural Organization
UNFCCC United Nations Framework Convention on Climate Change 
UNGA General Assembly of the United Nations
UNICEF United Nations Children’s Fund
UPB Umweltprobenbank des Bundes
 German Environmental Specimen Bank
Urban HEART Urban Health Equity Assessment and Response Tool
V20 Vulnerable Twenty Group
 Group of finance ministers from countries that are particularly 
 vulnerable to climate change
WBGU Wissenschaftlicher Beirat der Bundesregierung Globale Umweltveränderungen 
 German Advisory Council on Global Change
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WHA World Health Assembly
WHO World Health Organization
WHOA World Organisation for Animal Health
WTO World Trade Organization
WWF World Wide Fund for Nature 
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Our lifestyle is making us ill and is destroying the natural life-support systems. 
In the vision of ‘healthy living on a healthy planet’, human spheres of life – what 
we eat, how we move, where we live – are designed to be both healthy and 
environmentally compatible, and planetary risks – climate change, biodiversity 
loss, pollution – have been overcome. Health systems harness their transform-
ative potential; education and science promote societal change. The vision can 
only be realized with international cooperation and requires what the WBGU 
terms global urgency governance.

Health is a precious asset and is of existential importance 
for every human being. It can never be taken for grant-
ed. However, our civilizational development does not 
automatically lead to ever better health; rather, we are 
well on the way to destroying the very preconditions of 
a healthy life for all people. This realization could gen-
erate enormous transformative power and give us the 
courage to change course. 

The vision of healthy living on a healthy planet focuses 
on the inseparability of human health and nature, and 
thus on an extended understanding of health. The World 
Health Organization’s comprehensive definition of human 
health as “a state of complete physical, mental and social 
well-being and not merely the absence of disease or infir-
mity” is dependent on a ‘healthy’ Earth – with function-
ing, resilient and productive ecosystems and a stable 
climate. In essence, the goal is to explore and implement 
development paths that do justice to people and nature. 
It is about healthy lifestyles that simultaneously protect 
nature – about what we eat, how we move and where 
we live. It is about framework conditions that make these 
lifestyles possible. It is about preserving natural life-sup-

port systems (halting climate change, biodiversity loss 
and global pollution), preparing our health systems for 
the challenges ahead and harnessing their transformative 
potential. It is about education and science that can make 
the vision of healthy living on a healthy planet a reality. 
And finally, it is about reaching an agreement on this 
guiding principle at the international level, because with-
out international cooperation, this vision cannot be 
achieved.

Faced with global crises and short-term ad-hoc reac-
tions, we currently risk losing sight of medium and long-
term sustainability goals. More attention must therefore 
be paid to overcoming undesirable path dependencies – 
e.g. institutionally separate environmental and 
health-protection policies and fragmented political, 
administrative and legal systems – to ensure that long-
term efforts to shape the future remain possible.
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Prerequisites for a healthy life – five 
observations

As prosperity has increased in recent decades, human 
health has improved worldwide; yet not everyone has 
benefitted. Moreover, the prosperity gains themselves 
are increasingly having negative impacts on health: on 
the one hand from overeating, malnutrition and a lack 
of physical activity in everyday life, on the other as a 
result of their harmful side effects in the form of air 
pollution and environmental toxins. As a consequence, 
lifestyle diseases such as diabetes, cancer, cardiovascular 
and respiratory diseases as well as mental illnesses are 
on the increase; they are now the main causes of a loss 
of healthy life-years. 

Last but not least, our resource-intensive way of life 
with its immense emissions of greenhouse gases, the 
destruction of natural habitats and increasing pollution 
on land and in the sea has led to a global environmental 
crisis that threatens the natural life-support systems and 
thus the health of all people. Heat waves, droughts, flood 
disasters and pandemics drastically show us how much 
humanity is dependent on functioning ecosystems and 
a stable climate. Furthermore, the global crisis could 
threaten the cohesion of our societies and overburden 
our health systems.

It is time to take a new look at civilizational progress. 
In what direction do we want to develop as human beings? 
What role do we as a species want to play on this planet 
in the future? How can we prevent the consequences of 
our actions from fundamentally endangering the foun-
dations of a healthy life for us and for other species?

The WBGU’s assessment can be summarized in the 
following five observations:
 > We have not taken seriously enough the fact that 

human health is inseparable from the well-being of 
species and ecosystems. 

 > Halting climate change, biodiversity loss and globally 
increasing pollution is an indispensable prerequisite 
for making human health and the health of other 
living creatures and ecosystems possible.

 > Combatting disease alone is not enough to maintain 
health in the medium and long term – preventive 

healthcare, health promotion and the preservation of 
resilient ecosystems must be given a higher priority.

 > Poverty and inequality make it impossible for many 
people to live a healthy life free from preventable 
diseases.

 > Existing international cooperation structures cannot 
cope with the simultaneity and globality of the health 
and environmental crises.

Moving towards a healthy future

The WBGU counters these threatening future prospects 
with a vision of healthy living on a healthy planet, which 
can serve as an orientation for politics, business, science 
and civil society so that they can react systemically to 
the multiple crises described above. The vision can be 
outlined by five key points: 
1. The inseparability of human civilization and nature 

finds its way back into public awareness. 
2. Planetary guard rails are respected in order to pro-

tect the health of humans, species and ecosystems. 
3. A reactive approach to diseases and environmental 

damage is complemented by more prevention and the 
comprehensive promotion of people’s and nature’s 
resilience and development potential (Figure 1). 

4. Vulnerable groups receive solidarity worldwide, so 
that inclusion is guaranteed. 

5. Cross-system cooperation promotes the vision of 
healthy living on a healthy planet. 

The vision takes its orientation from the normative basis 
that the WBGU has developed in the form of a normative 
compass. The three dimensions of the compass are the 
preservation of natural life-support systems, the mate-
rial, economic and political inclusion of all people, and 
the recognition of Eigenart (a German word meaning 
character, uniqueness) in the sense of valuing diversity 
and development possibilities. The linchpin is the invi-
olability of human dignity, which cannot be sufficiently 
respected without the three dimensions.

Integrative health concepts such as One Health and 
Planetary Health are very helpful for advancing the vision 
of healthy living on a healthy planet. These concepts 
have different priorities and disciplinary backgrounds, 
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and they should each be used depending on the context 
to make the most of their respective strengths.

The vision of healthy living on a healthy planet is 
transdisciplinary, values-based and application-oriented. 
At its core is the realization that human health and 
well-being today and in the future are only possible in 
interaction with a healthy natural environment, and 
that current developments are not sustainable. This 
implies that humans have a responsibility for all life, 
including the biosphere of the entire planet. Civilizatory 
progress must therefore be critically reviewed: global, 
human-made processes such as digitalization, urbani-
zation, defossilization and land-use changes should be 
brought into line with the vision of healthy living on a 
healthy planet. This simultaneously makes the vision a 
mandate for science: how might a living environment 
for the human species be specifically designed to facil-
itate the well-being and health of people and human 
societies as part of a thriving biosphere, and to preserve 
natural life-support systems in the long term? And 
finally, the vision contains the mandate for implemen-
tation – as a new ‘project for humanity’ that requires 
fundamental changes to current civilizational develop-
ments.

The vision of healthy living on a healthy planet fits 
in with the guiding principle of sustainability as already 
agreed in the context of the Rio Conventions, the Sus-
tainable Development Goals, other international envi-
ronmental treaties, and national environmental, sustain-
ability and climate goals. However, its implementation 
leaves much to be desired. The attention being paid to 

health – as a result of the COVID-19 pandemic, the 
increasingly evident impacts of climate change, biodi-
versity loss and environmental pollution, as well as grow-
ing warnings from the health disciplines, the Intergov-
ernmental Panel on Climate Change (IPCC) and the Inter-
governmental Science-Policy Platform on Biodiversity 
and Ecosystem Services (IPBES) – therefore offers an 
opportunity to generate new momentum and support for 
solidarity-based transformations towards sustainability. 

Firstly, transformations impact on people’s personal 
lives and living conditions; changes can be envisaged 
here that are beneficial to individual health and simul-
taneously contribute to the conservation of natural 
life-support systems. For its global analysis, the WBGU 
has selected the examples of what we eat, how we move 
and where we live, as they concern elementary fields of 
human existence. Secondly, addressing planetary risks 
is more urgent than ever: climate change, ecosystem 
degradation and global pollution require accelerated, 
concerted and systemic action if we are to move away 
from our current path, which is destroying natural 
life-support systems. Parallel to this, a reconfiguration 
of health systems worldwide is necessary. They need to 
be equipped to deal with the simultaneously arising new 
and old health risks, while at the same time making their 
own contribution to sustaining natural life-support sys-
tems. Finally, the transformation requires focused edu-
cation and science, as well as a form of global cross-sys-
tem governance that meets the great global and critical 
challenges.

Figure 1
A reactive approach to  

diseases and environmental 
damage is complemented by 

more prevention and the 
comprehensive promotion 

of people’s and nature’s  
resilience and development 

potential. 
Source: WBGU
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Global urgency governance 

There is an urgent need for a form of global environmen-
tal and health governance that turns a healthy life on a 
healthy planet from a utopia into a realizable mission. 
Such a form of governance must be based on inclusive 
values that respect human dignity and a rules-based  
international order. The 2030 Agenda, the Paris Climate  
Agreement and the Kunming-Montreal Global Biodiversi-
ty Framework should serve as its orientation framework. 
There is also a need for globally coordinated, accelerat-
ing, long-term governance that responds to the urgent 
need for effective action. Global urgency governance, 
as recommended by the WBGU, is characterized by the 
following features: 
1. interdepartmental, cross-scale and coherent poli-

cy-making based on systematic coordination pro-
cesses between outward- and inward-facing policy 
fields and oriented towards the guiding principle of 
healthy living on a healthy planet; 

2. forms of governance and process design that substan-
tially accelerate transformation processes towards 
sustainability. Their features range from regulatory 
approaches, incentive structures and bureaucracy 
reduction to actor mobilization through involvement 
and inclusion; 

3. a long-term, future-shaping perspective that is simul-
taneously radically effective in the short term. It is 
important to maintain room for manoeuvre in the 
medium to long term. At the same time, the dynamics 
arising from the interplay of interdependent global 
crises should be dealt with powerfully, with intelli-
gent reflection and by democratic dispute.

There are no blueprints for such urgency governance. 
It should be developed locally, regionally and national-
ly according to the respective sustainability challenges, 
adjusted to the circumstances and designed to be adap-
tive – while always guided by the vision of healthy living 
on a healthy planet. 

This involves:
 > strengthening and implementing the 2030 Agenda 

as a global orientation framework and a mandate for 
action;

 > integrating a human right to a healthy environment 
as a guiding principle and monitorable benchmark in 
national constitutions, especially in Germany’s Basic 
Law and the EU Charter of Fundamental Rights, so 
that civil society can take the state to court to force 
it to take or stop certain actions; 

 > establishing a cooperative assumption of responsibil-
ity oriented towards the guiding principle of ‘Health 
in All Policies’:

 > already making a start now to create arenas for dis-
course and actor structures to develop a post-2030 
agenda for healthy living on a healthy planet.

In particular, Germany’s Federal Government should as-
sume political, economic and intellectual leadership in 
UN and EU forums, at the G7, G20 and multi-stakehold-
er alliances, and vis-à-vis businesses and civil society. 

Within the UN, Germany should make use of the 
ongoing negotiations at the World Health Organization 
(WHO) on the Pandemic Treaty and the International 
Health Regulations to integrate a comprehensive under-
standing of pandemic prevention by means of nature 
conservation and climate protection and by strengthen-
ing health systems. It should also encourage interactions 
between different institutions: WHO, UN Food and 
Agriculture Organization (FAO), UN Environment Pro-
gramme (UNEP) and World Organization for Animal 
Health (WOAH). 

The EU should provide political leadership to boost 
links between environmental and health policies by tak-
ing concrete action to implement its high environmental 
and health standards, strengthening intra-European 
solidarity, EU-wide transparency and monitoring systems, 
and promoting partnerships.

The WBGU recommends that Germany should actively 
support global health policy at the G7 and G20 level and 
push for the establishment of a Planetary Health Task 
Force within the G7 negotiations. In addition, a contri-
bution should be made to creating an Inter-Agency Global 
Health Standing Committee with the aim of coordinating 
global health organizations and alliances, their mandates 
and funding needs.

Companies must be given more incentives to assume 
responsibility for health and human rights beyond their 
immediate environment. An important contribution to 
this can be made by strengthening reporting and due- 
diligence obligations as well as sustainable finance, i.e. 
taking sustainability criteria into consideration when 
making investment decisions. These should be designed 
in such a way that people and the environment in all 
countries and societal groups benefit equally.
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Harnessing the transformative potential of 
health systems

Many health systems around the world are not meet-
ing the new challenges posed by global environmental 
change – because of their curative focus, which in some 
cases includes the overprovision of medical services, a 
lack of preparation for the new health risks, and a large 
ecological footprint. Yet health systems are key to pro-
tecting and improving health; it is therefore imperative 
to develop them further, especially in the face of the new 
challenges. A key role is played here by environmentally 
sensitive health promotion and preventive healthcare, 
where healthy ecosystems are recognized as a resource 
and a prerequisite for health, and environmental changes 
are taken into account as major determinants of disease. 
In this way, health systems can make a decisive con-
tribution to the promotion of healthy and sustainable 
lifestyles and to the creation of health-promoting liv-
ing conditions. Transformations towards sustainability, 
adaptation to environmental change and strengthening 
resilience can create the right conditions for appropriate 
healthcare while respecting planetary guard rails. Resil-
ience in health systems should address not only the risks 
of climate change, but all anthropogenic environmental 
changes, especially pollution and biodiversity loss. A key 
aspect here is the security of supply, which must still 
be ensured in the event of unexpected and unlikely fu-
ture events. Since social inequalities have a significant 
impact on health, health systems and their governance 
should be developed in a way that treats solidarity and 
inclusion as core elements and gives vulnerable groups 
special consideration.

The WBGU recommends significantly strengthening 
environmentally sensitive prevention and health pro-
motion in health systems by enabling health profession-
als to promote healthy and sustainable lifestyles and to 
educate patients on environmental health risks and 
adaptation measures. This requires the provision of the 
corresponding training at all levels, the improvement of 
personnel resources and an adjustment of remuneration 

systems. Public health services should be significantly 
expanded, networked and their tasks extended to  
enable them to initiate and coordinate cross-sectoral 
cooperation for structural prevention (health-promoting 
design of working and living conditions). Integrated 
environmental and health-information systems should 
be used to analyse exposure, vulnerability and adapta-
tion and to implement personalized digital early-warning 
systems. Existing strategies for improving sustainability 
and resilience should be combined and implemented, 
taking all environmental changes into account. Cross-sys-
tem and international cooperation can achieve decisive 
advantages in this context and also generate synergies 
for transformations both in other sectors and globally. 
There is a particular need for research on the influence 
of environmental changes and healthy ecosystems on 
human health, on preconditions for transformations in 
health systems, on the effectiveness and co-benefits of 
health promotion and preventive measures, and with 
regard to measures, instruments and data for strength-
ening sustainability and resilience.

Managing planetary risks: climate change,  
biodiversity loss, pollution

In addition to climate change and biodiversity loss, glob-
ally rising pollution is a major health risk for people 
and nature. 

Promoting climate-change mitigation and 
biodiversity conservation
Climate change is developing into the biggest threat 
to human health and is inextricably linked to the pro-
gressive loss of biodiversity. Particularly promising for 
addressing these crises and the associated risks for na-
ture and people is a nexus approach which integrates 
climate-change mitigation and biodiversity conserva-
tion, harnesses synergies and constructively address-
es trade-offs. The WBGU recommends supporting ef-
forts to reduce emissions by combining it with a halt 
to exploration for fossil fuels. Strengthening the ter-
restrial, freshwater and marine biosphere can comple-
ment climate-change mitigation and secure adaptation 
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to climate change, biodiversity conservation, human 
well-being and natural life-support systems. This will 
also help preserve nature’s contributions to humankind 
and achieve a long-term stabilization of the climate.

Improved nature conservation also plays an essential 
role in preventing zoonotic pandemics: establishing pro-
tected-area systems, implementing an integrated land-
scape approach and regulating hunting and the wildlife 
trade – taking into account the rights of Indigenous 
peoples and possible side effects on other sustainability 
goals – are important starting points for reducing contacts 
between humans and wildlife. Research into such pre-
ventive strategies should be stepped up.

For regions where the limits of adaptation to envi-
ronmental and climate change will be reached in the 
foreseeable future and the well-being of humans, animals 
and plants is under threat, orderly and regular forms of 
human migration should be developed. The migration of 
species should also be facilitated by creating networked 
protected areas and ecosystems.

However, the global goals for biodiversity, the climate 
and sustainability for 2030 and beyond are likely to be 
missed if the causes of climate change and biodiversity 
loss are not sufficiently overcome and if measures to 
comply with current agreements and goals do not 
increase in pace and scale as specifically required. 

Pollution
The global increase in human-made pollution is a major 
health risk for people and nature. This can be reduced by 
means of a circular economy and controls on emissions. 

Compounds with adverse health effects are released 
during production and consumption processes that are 
not managed in closed cycles. The problem of pollution 
could be reduced in the future as a side effect of cli-
mate-change mitigation measures in some areas. However, 
it could also shift to new substances and applications, e.g. 
in the course of the energy or mobility transition. For 
this reason, there must be a greater political focus on the 
issue of global pollution with hazardous substances right 
now – i.e. at a time when combatting climate change is 
a top priority on political agendas. Dealing with this issue 
could also generate co-benefits for biodiversity and cli-
mate-change mitigation.

To this end, a global framework convention to combat 
pollution by hazardous compounds should be negotiated, 
based on the concept of ‘zero pollution’. The aim here 
is a relationship between humankind and the environ-
ment that is designed in such a way that no harm comes 
to either. A core element of such a framework agreement 
should be an international authorization regime for sub-
stances of very high concern.

The guiding principle of the circular economy, in turn, 
is crucial to achieving the zero-pollution goal. Many 

chemicals are essential for economic processes and the 
functionality of technical products, and for some of them 
there is – as yet – no substitute. In future, therefore, 
especially persistent compounds whose release poses an 
increased risk to health must either be kept in techni-
cal cycles or not allowed to enter the environment 
during use. 

Shaping areas of life: what we eat, how we move, 
where we live

How we eat, move, live, work and spend our leisure 
time – all these aspects of life affect our health and, 
at the same time, have consequences for the climate, 
ecosystems and the spread of harmful substances. If 
healthy, environmentally friendly behaviour is to be-
come attractive or even possible in the first place, the 
corresponding external conditions must also be condu-
cive. Using selected examples from key areas of life, the 
WBGU shows which conditions and behaviours could be 
desirable and achievable. 

Ways to a healthy diet – for everyone
Whether the internationally agreed climate and biodi-
versity targets can be achieved will also depend on the 
transformation from environmentally damaging and un-
healthy diets to a sustainable, plant-based, nutrient-rich 
and diverse diet. This transformation leads away from 
excessive consumption of animal products and ultra-pro-
cessed foods and frees up land reserves previously tied up 
in animal feed production. The reassignment of land use 
should benefit human food production, climate-change 
mitigation and – by restoring ecosystems – biodiversity 
conservation. Such a transformation not only has eco-
logical and economic benefits, it also significantly pro-
motes human health, e.g. by improving nutrient supply 
and reducing disease risks, as well as by promoting di-
verse microbiomes in humans, cultivated soils and the 
food produced. Food production should be climate-smart 
and sustainable, be carried out in semi-natural land-
scapes, use only moderate amounts of synthetic and 
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organic fertilisers, and cultivate climate-smart crops and 
production methods. Regional marketing reduces the 
need for emissions-intensive transport and maintains 
the freshness and quality of the food. The influence of 
farm size, cultivation methods, processing and distribu-
tion on sustainable production should be further studied 
in corresponding research projects.

The political goal should be to make balanced and 
sustainable diets (based on the Planetary Health Diet) 
significantly more attractive and diverse and raise peo-
ple’s appreciation for health-promoting and sustainable 
foods. To this end, the WBGU recommends positive com-
munication and education on nutrition within the context 
of educational measures and awareness campaigns, but 
also in advertising and the way political measures are 
communicated and implemented.

Activity-friendly environment –  
environment-friendly activity
Changing people’s patterns of physical activity offers 
enormous potential for health and the environment. 
Currently, however, physical activity is sidelined in all 
areas of life – everywhere from employment, housework 
and education to mobility and leisure-time. Very many 
people fail to reach the WHO’s recommendations for 
physical activity and spend many hours sitting. Physical 
inactivity and sedentary behaviour (i.e. sitting or lying 
when awake) are major risk factors for many non-com-
municable diseases, and the means used to avoid physi-
cal activity often harm the environment and people. Car 
traffic in particular consumes a lot of energy, resourc-
es and space, and causes air pollution, climate damage 
and noise. It restricts the freedom of movement, safety, 
social interactions and participation of people in their 
living environment and of all those who walk, cycle or 
rely on public transport, e.g. children and many older 
and poorer people.

Increasing environment-friendly physical activity  
and mobility requires an activity-friendly environment.  
The WBGU recommends pursuing three interlinked 
approaches: 

First, physical activity should be re-integrated into 
all areas of life. To achieve this, above all the external 
conditions must be adjusted. Infrastructures, built-up 
and green public spaces, regulation, taxes, prices and 
public services should all be designed to make healthy 
and environmentally sound behaviour the easiest choice. 
This requires national cross-cutting strategies that stip-
ulate and coordinate the contributions to be made by 
different policy areas to the promotion of environment- 
and climate-friendly physical activity. 

Second, more active, clean and efficient mobility 
offers huge potential for synergies. Actors in the fields 
of health and sustainability should be given a greater 

say in national mobility strategies. Active mobility should 
be promoted: by redistributing space and creating con-
sistently safe footpath and cycle-path networks, compact 
settlements and dense, comprehensive local public-trans-
port services. Furthermore, the negative societal and 
ecological effects of motorized private transport should 
be consistently incorporated into pricing, regulation and 
land allocation; its spatial access should be restricted 
accordingly. 

Third, the needs of children and young people are a 
very good benchmark for designing cities and mobility 
systems because they can serve as a good proxy for many 
health and environmental aspects.

The three approaches should also be integrated into 
international development cooperation and financing, 
especially with regard to investment in the infrastructure.

Housing in health-promoting and sustainable 
settlements
The way residential areas are built also determines how 
healthily people can live there. Cities and residential 
areas cause climate change, biodiversity loss and pollu-
tion; at the same time they are impacted by them. This 
offers starting points for synergies which can be used 
to accelerate the transformation towards sustainability. 
This not only applies to the global need to improve both 
the residential environment and the building and hous-
ing stock. The need to build new urban settlements for 
around 2.5 billion people by the middle of the centu-
ry offers a window of opportunity for advancing sus-
tainable and healthy construction with climate-friendly 
building materials on a large scale in a short period of 
time – and for avoiding unsustainable path dependencies. 
This concerns, among other things, building materials, 
recycling, the design of cities and urban infrastructures, 
and health-promoting living conditions. It requires a 
planning policy which,
 > first, gives priority to an urban form that enables 

healthy living, environmental protection and cli-
mate-change mitigation,

 > second, speeds up construction projects worldwide 
in a way that keeps pace with rapid urban population 
growth and largely avoids unplanned urban growth, 
and

 > third, finds a balance between building density, mobil-
ity and the creation of green and blue spaces (‘triple 
inner development’) that is adapted to the respective 
regional conditions. 
With regard to planning and governance, the WBGU 

recommends overcoming institutional and disciplinary 
boundaries in planning processes (e.g. integrating pub-
lic health services), reserving a relevant proportion of 
urban space for forms of use that are oriented towards 
the common good, ensuring safe and affordable 
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health-promoting housing in the long term, and estab-
lishing the position of an Urban Chief Health Officer. In 
order to promote environment- and health-friendly 
infrastructures and construction methods, further rec-
ommendations include the expansion of urban green 
and blue spaces and timber-based construction in the 
building sector, as well as the reusability and recyclabil-
ity of building materials. 

Education and science for healthy living on a  
healthy planet

Education and science occupy key positions in the vision 
of healthy living on a healthy planet. However, their 
transformative potential for the health of people and 
nature can only unfold globally if empirically based an-
swers to research and education questions are developed 
worldwide in a context-specific manner, and networks for 
reflection and implementation are developed between 
politics, science, the private sector and civil society. This 
will require reducing the significant differences between 
national science systems, promoting transregional part-
nerships on the basis of reciprocity, and the systematic 
promotion of education for healthy living on a healthy 
planet worldwide.

Education
By bolstering a comprehensive health perspective, Ed-
ucation for Sustainable Development can also come to 
mean education for healthy living on a healthy planet. It 
should firstly enable and promote knowledge, attitudes 
and skills relating to environmental and human health 
throughout life, and secondly encourage sustainable 
action within the educational institutions themselves,  
thereby developing a role-model function for daily action. 
Participation and transdisciplinarity are important here. 
A core element of such an educational mandate is the 
conservation and restoration of healthy ecosystems 
and their typical biodiversity, also as a prerequisite for 
stabilizing the natural life-support systems for human-
kind. Another core element is designing the human-made  

environment in a way that is oriented towards princi-
ples of promoting people’s health. A third core element 
comprises the responsible and health-promoting use of 
natural resources and their regeneration to ensure their 
sustainable availability over generations, also taking into 
account social fairness in distribution.

Broadly based strategies from pre-school and school 
education to advanced-training programmes for lifelong 
learning serve to mutually strengthen the health of spe-
cies, ecosystems and people and should be established 
as soon as possible. In addition, health professionals can 
be encouraged in their role as multipliers to promote the 
guiding principle of healthy living on a healthy planet.

This education strategy for healthy living on a healthy 
planet should feed into and give new impetus to the 
existing process of embedding Education for Sustainable 
Development in all areas of education. To this end, the 
WBGU recommends highlighting health as an integral 
and explicit field of action in the concept of Education 
for Sustainable Development and using education as a 
strategy for encouraging healthy and sustainable behav-
iour in healthy and sustainable conditions.

Science 
The vision of healthy living on a healthy planet needs 
science to help shape society’s future on a global scale – 
in an interaction between research, consulting and the 
promotion of young scientists at the interfaces between 
health science and the natural and social sciences. 
Research in partnerships between scientists from coun-
tries of different income groups and regime types is 
required, as well as continuous, iterative development 
processes of ideas and technologies, and the successive 
transformation of institutional guidelines and everyday 
cultural practices. To achieve this, it is necessary to 
strengthen underfunded science systems worldwide and 
to ensure the ability to speak and act on a common basis 
as a global society – by means of transregional cooper-
ation between science, science policy and science funding. 

The consequences of a fragmented and inequitable 
global science system could be observed during the 
COVID-19 pandemic. While vaccine development and 
production were possible in efficient national science 
systems, transregional distribution posed a huge chal-
lenge because of local demand. Accusations like ‘global 
vaccination injustice’ or ‘vaccine apartheid’ make mul-
tilateral cooperation difficult. 

In Germany, the development of the Research Plat-
form for One Health is promising. This should now be 
backed up by the various ministries providing the cor-
responding science funding in the spirit of the vision of 
healthy living on a healthy planet. The WBGU also 
advocates the establishment of an alliance to promote 
transformative research at the interfaces between  
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environment and health involving cooperation between 
universities and non-university institutions, based on 
the example of the German Marine Research Alliance.

Similarly, at the international level, transregional sup-
port programmes focusing on the environment-health 
nexus should be further expanded and a joint funding 
landscape institutionalized; this should also include pri-
vate-sector actors. Initial transregional support networks 
exist in this field in the form of the Belmont Forum and 
Future Earth. These need to be further expanded and 
funded, especially in the area of transformative envi-
ronment and health research.

Scientists are part of a global community that has the 
potential to conduct collaborative research on the envi-
ronment-health complex across national and disciplinary 
boundaries. At the same time, it is important to build 
the transregional and transsectoral networks that are 
needed in order to implement and shape political, pri-
vate-sector and civil-society decision-making processes. 

German science policy has a responsibility for shap-
ing the future – by means of interdisciplinary, globally 
oriented science practised in a transregional dialogue for 
healthy living on a healthy planet.

Epilogue: using the UN Summit of the Future as a 
forum and focusing on the post-2030 agenda

This report targets decision-makers in the field of in-
ternational sustainability and health policy and is also 
a contribution to the discourse on the preparation pro-
cess for the United Nations Summit of the Future, which 
will be held in New York in September 2024. On behalf 
of the UN General Assembly, Germany and Namibia are 
co-facilitators for this summit, which also focuses on 
improving multilateral capacities for dealing with glob-
al crises. Global health and a stronger role for the WHO 
are already being discussed as possible focal points of 
the summit. In the WBGU’s view, the vision of healthy 
living on a healthy planet should play a visible role at 
this Summit of the Future. 

However, the transformative power of the topic of 
health extends far beyond the Summit of the Future and 
could become a central building block for the further 
development of the sustainability agenda beyond 2030. 
After all, health as it is defined by the WHO – “a state 
of complete physical, mental and social well-being and 
not merely the absence of disease or infirmity”– requires 
a comprehensive transformation towards sustainability. 
This report aims to contribute to a political recognition 
of this broadened view of health.
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The global health situation developed positively for many 
years. Infectious diseases were becoming more and more 
controllable, hygiene and medical advances were taking 
away the horror of many diseases, infant mortality was 
falling and life expectancy increasing. But this picture 
is becoming increasingly blurred. On the one hand, by 
no means everyone has been able to benefit from these 
advances – in many parts of the world poverty in par-
ticular still allows preventable diseases to run rampant. 
On the other hand, it is becoming increasingly clear that 
civilizational developments have brought with them new 
health risks that affect everyone worldwide.

The way many people around the world today eat 
and move, how they live and work, not only threatens 
the natural life-support systems, it is also increasingly 
damaging their own health. Climate change, ecosystem 
degradation and global pollution are putting more and 
more strain on human health – from heat waves, droughts 
or floods to crop failures. The COVID-19 pandemic, which 
had claimed 6.8 million lives by March 2023, is a mani-
festation of these new threats. It is therefore justified to 
speak of a health crisis, one which might also be called 
a syndemic: a syndemic is the co-occurrence of several 
diseases or disease risks that develop in specific ways 
under certain socio-economic and ecological conditions, 
interact with each other, potentially reinforce each other, 
and are partially due to common causes. The 2021/2022 
Human Development Report of the United Nations Devel-
opment Programme (UNDP) also provides impressive 
evidence of this development. For the first time since 
1990, the Human Development Index has shown globally 
deteriorating living conditions in two consecutive years.

It is becoming clear that much more attention needs 
to be paid to the close link that exists between human 
health and the state of the natural environment if this 
health crisis is to be overcome. This is the starting point 
for the present WBGU report, which begins by discussing 
the developments and causes of the above-mentioned 
crises. It develops a vision called ‘healthy living on a 
healthy planet’ and makes recommendations for action 
and research that can promote the practical realization 
of this vision. In recent years, discussion on integrative 

and transdisciplinary health concepts such as One Health, 
Planetary Health and EcoHealth has increased, and these 
concepts have made valuable contributions to overcom-
ing this health crisis. The vision of ‘healthy living on a 
healthy planet’ brings many aspects of these concepts 
together. The overarching goal of this report is to boost 
the status of the topic of health in global discourse and 
to use its transformative power to promote sustainability. 
The vision of ‘healthy living on a healthy planet’ could 
become a key topic for the post-2030 sustainability 
agenda, since health concerns everyone in a funda-
mental way. Nature conservation, too, is an important 
concern for people worldwide, as shown by the Kun-
ming-Montreal Global Biodiversity Framework adopted 
by the international community of states in 2022. This 
special duality – appreciating the health of both human 
beings and nature and recognizing their inseparability – 
encompasses formidable forces that can accelerate the 
necessary transformation towards sustainability.

Attention must also be paid to longer-term processes 
of disintegration – such as the crisis of multilateralism 
and the processes of societal polarization, fragmentation 
and autocratization that can be observed worldwide. 
This requires crisis-proof policy-making, also against the 
background of the Russian war of aggression on Ukraine 
and the multipolarity of the world order.

How can the negative health and environmental 
trends, which can be observed contemporaneously and 
globally, be stopped, especially at such a ‘Zeitenwende’ 
(turning point in history)? What pathways need to be 
followed to make a healthy and humane life on Earth 
possible, also in the long term? How should we deal with 
possible limits to habitability or the loss of habitats? In 
what ways can and should the topic of health create 
momentum for transformations towards sustainability? 
Strategic recommendations on such issues are developed 
in this report that offer promising multiple benefits in 
order to ensure a healthy human life on a healthy planet.

By taking a systemic view as well as looking from 
an individual perspective, the WBGU reveals ways in 
which environmental protection and health promotion 
can be effectively interlinked and integrated in times of 
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multiple crises. International cooperation is essential in 
order to meet the challenges. The added value of this 
report compared to existing studies also lies in its inter-
disciplinary analyses of strategically important areas of 
human life – what we eat, how we move, where we live – 
and the way it identifies the transformative potential of 
health systems. One of the key objectives of this report 
is to contribute to the reorganization of global health 
and sustainability governance. Thus, the WBGU offers 
ideas for current international sustainability policy as 
reflected in the 17 Sustainable Development Goals, and 
beyond the 2030 Agenda.

Structure of the report
The report begins with a historical look at health and a 
status quo analysis of the health of human beings and 
nature (Chapter 2). On this basis, the vision of ‘healthy 
living on a healthy planet’ is outlined, and existing con-
cepts are evaluated (Chapter 3). This is followed by a 
chapter describing the close linkages between certain 
exemplary areas of life – what we eat, how we move, 
where we live – on the one hand, and human health and 
the protection of ecosystems on the other; it also shows 
ways of integrating health promotion with environmen-
tal protection (Chapter 4). Chapter 5 looks at the triple 
planetary crisis – climate change, biodiversity loss and 
pollution – and its relevance to health. A separate chapter 
subsequently shows how health systems can meet these 
new challenges, promote healthy and sustainable life-
styles and initiate transformations towards sustainability 
in other sectors (Chapter 6). The following Chapter 7 
focuses on the transnational and international shaping 
of environmental and health governance with the aim 
of setting a course for the future in a cross-sector and 
systemwide manner. The report concludes by examining 
the role of education and science in promoting the vision 
of ‘healthy living on a healthy planet’ (Chapter 8). At 
the end of the report, there is a quick reference guide 
to the key recommendations for action and research 
that are deduced and described in more detail in the 
previous chapters.
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Human health has improved all over the world in recent decades, yet not every-
one has benefited. Increasingly, the advances in prosperity are themselves 
having a negative impact on health. At the same time, our resource-intensive 
lifestyle is leading to a global environmental crisis that threatens the natural 
life-support systems and thus the health of all people, species and ecosystems. 
Moreover, the global crisis could threaten the cohesion of our societies. It is 
time to take a new look at civilizational progress.

In recent decades, human health has improved worldwide 
as prosperity has increased. Many infectious diseases 
have been eradicated, maternal and infant mortality 
rates have fallen, and the percentage of people living in 
absolute poverty has been greatly reduced. On the other 
hand, lifestyle-related diseases are on the increase, and 
progress in the areas of prosperity and health is very 
unevenly distributed worldwide (WHO, 2022i). At the 
same time, biodiversity has declined drastically all over 
the world, significantly damaging the functions and 
services of many ecosystems, even to the point of im-
pacting on the Earth system (IPBES, 2019). The immense 
emissions of greenhouse gases leading to anthropogenic 
climate change, the growing destruction of natural hab-
itats and the rapidly increasing global pollution of the 
air, soils, lakes, rivers and oceans have led to a planetary 
crisis (UNEP, 2021a). In many societies, the relationship 
between humans and nature is characterized by consid-
erable distancing and alienation, so that human activities 
are increasingly endangering the ecological life-support 
systems, as well as social and economic systems – and 
thus also the health of humans, other living organisms 
and the planet and its ecosystems as a whole. The pro-
gress regarding health in recent decades is at risk of being 
undermined by these developments.

In order to better understand this alienation of 
humankind from their natural life-support systems, it 
is first necessary to look at the fundamental laws of all 
life on this Earth, which also determine human life – and 
ultimately at the cultural-historical development of the 

relationship between humans and nature (Section 2.1). 
This retrospective view shows that human health has 
historically benefited from the appropriation, develop-
ment and exploitation of nature by humans. Industrial-
ization and the development of energy and production 
systems improved living conditions, but parallel to that 
the negative effects on the climate, the natural environ-
ment and also human habitats constantly increased. The 
ever- advancing possibilities of modern medicine, e.g. the 
development of hygiene, vaccinations and antibiotics, 
fostered the illusion that humans could escape the nat-
ural context of life through technological progress and 
exercise more and more control over the perceived threat 
from nature. Human behaviour has a significant impact 
on planetary systems, affecting, for example, ocean cur-
rents, the climate system, glacier and ice cover, material 
cycles and large-scale ecosystem interactions. The abun-
dance, distribution and health of species and ecosystems 
are changing, or rather continuously declining. The image 
of a healthy planet is giving way to that of a planet in 
crisis, where the long-term survival of human civilization 
as we know it today is no longer guaranteed. Nobel Prize 
winner and atmospheric chemist Paul Crutzen describes 
this as the beginning of a new age – the Anthropocene 
(Crutzen, 2002). Since the 1950s, many developments 
and trends, such as resource consumption and emissions, 
have been increasing at an ever-faster rate, leading to 
the term ‘Great Acceleration’ (Steffen et al., 2015a). 
The period since industrialization is often referred to as 
Modernity (Section 2.1).
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Section 2.2 describes the developments that have 
taken place in the field of human health in recent dec-
ades, which diseases are currently the most prevalent, 
and which population groups are most affected by them. 
It also addresses challenges to combating diseases and 
protecting health, as well as the diversity of factors that 
influence human health. Social, political, economic and 
ecological determinants of health are taken into account.

Section 2.3 explains how planetary environmen-
tal change generates new health risks and exacerbates 
existing risks and health inequity: climate change, bio-
diversity loss and increasing global pollution are drastic 
changes caused by humans, mainly within the last 50 to 
100 years, which have become an acute threat to the 
health of humans, other living beings and ecosystems.

Against this backdrop, the protection of health, the 
environment and the natural world gained political and 
societal importance all over the world in the course of the 
20th century, although the policies and institutional land-
scapes that shaped them developed largely independently 
of each other at the national and international level 
(Section 2.4). Although the United Nations’ 2030 Agenda 
addresses the cross-relationships between human health, 
well-being and ecological, economic and social sustain-
ability, there is still a lack of any systematic political 
consideration of health risks and infrastructures against 
the backdrop of climate and biodiversity crises, pollution 
and the destruction of natural life-support systems. Many 
of the health and environmental problems described 
so far have common roots or are mutually reinforcing. 
Such linkages make it possible to use synergies when 
developing solutions. In order to break habits and make 
societies and natural spaces more equitable, sustainable 
and healthy, it is essential to fundamentally reflect on our 
ideas of prosperity, progress, health and nature.

Finally, the interdisciplinary analysis of global devel-
opments in health and the environment shows that 
humanity is experiencing syndemic times. Multiple 
health and environmental crises are no longer localized 
but global and simultaneous, requiring effective action 
with unprecedented urgency (Section 2.5).

2.1
Evolutionary-biological and historical context

With the spread of modern humans (Homo sapiens) 
across the entire ice-free land surface of the Earth over 
several tens of thousands of years, their impact on 
ecosystems and the latter’s biodiversity has become 
ever greater through the use of fire, hunting weapons, 
stone tools and the development of modern technol-
ogies. Through the domestication of wild plants and 
animals, pastoral farming, the increasing prevalence of 

agriculture, and finally the use of metals, nature became 
increasingly alterable and controllable in the course of 
the last approx. 10,000 years. Combined with the growth 
in population, humans progressively became – and are 
still becoming – ecosystem shapers everywhere. Anthro-
pogenic environmental change was – and still is – the 
consequence, from altered fire regimes, deforestation, 
soil erosion, migration and extinction of species, through 
to humankind’s influence on the climate. Even before 
industrialization, the planet had already been ecologi-
cally transformed to a large extent as a result of human 
activity (Stephens et al., 2019). However, in the last 
10,000 years – up until the beginning of the Industrial 
Revolution in the 18th century – climatic conditions 
on our planet were relatively stable (Dansgaard et al., 
1993; Petit et al., 1999; Rioual et al., 2001). The almost 
constant level of atmospheric CO2 concentration in the 
Holocene, combined with a relatively stable climate and 
temperature regime, enabled further population growth 
and the emergence and further development of human 
civilizations. Since the beginning of the Industrial Rev-
olution, anthropogenic influences on the planet have 
been accelerating enormously, and this is measurable not 
least in a rapid increase in atmospheric CO2 concentration. 
Humans have ushered in a new era, the Anthropocene 
(Crutzen, 2002). In this ‘age of humans’, human activity 
has become the main driver of global environmental 
change and the degradation of natural systems on a 
global scale (Steffen et al., 2015a); this, in turn, has 
far-reaching consequences for the health of humans 
and the environment – both today and in the future 
(Crutzen, 2002; Zywert and Quilley, 2020). At the same 
time, the current changes reveal the fundamental laws 
that determine life on Earth and thus also the general 
preconditions for the existence of human civilization. For 
example, average and extreme temperatures now exceed 
those of the Holocene and are continuing to rise rapidly 
(on geological time scales; Gulev et al., 2021). Current 
observations of ubiquitous heat waves in the Northern 
Hemisphere indicate that the IPCC’s projections are still 
too conservative, and that developments on land and 
in the ocean are already more threatening than was 
expected (Witze, 2022; Burger et al., 2022).

The current impacts of climate change on nature and 
humans mirror the degree to which today’s species and 
ecosystems – and also human civilization – are specially 
adapted to today’s climate and show how important the 
climate is for their well-being. This specialization, as well 
as the threats to life on Earth that result from exceeding 
climatic boundary conditions, are ultimately a result of 
evolutionary history. Climate and its variability have 
decisively shaped the paths of evolution throughout 
Earth’s history and ultimately help determine the current 
geographical distribution patterns of biodiversity and its 
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ongoing changes (Theodoridis et al., 2020; Carvalho et 
al., 2021; Mathes et al., 2021a, b). They have also been 
a decisive cause of evolutionary crises (mass extinctions) 
and shaped the resulting higher development of life, for 
example the development of warm-bloodedness (i.e. the 
ability to keep the body temperature constant at a rel-
atively high level) in mammals and birds (Clarke and 
Pörtner, 2010) or the shaping of habitats in different cli-
mate zones and thus also the evolution of human beings.

In all habitats, species have specific thermal perfor-
mance ranges based on common principles (e.g. in the 
ocean: Fig. 2.1-1) which determine their biogeography 
and explain how climate warming is currently causing 
shifts in species distribution to higher latitudes (pole-
ward) or altitudes (upward) or to deeper water (aquatic 
species; Pörtner et al., 2023). They also explain how 
health is damaged at tolerance limits and how deaths 
and thus local extinction events occur when tolerance 
limits are exceeded. Already today, species in coral reefs, 
savannahs, rainforests, high-latitude and high-altitude 
ecosystems, and in the Mediterranean are showing signs 
of exceeding tolerance limits, impacting on biodiversity 
and ecosystem services (IPCC, 2022d). The already vis-
ible habitat loss for humans, animals and biodiversity in 
the tropics and beyond triggered by climate change is 
also relevant here (IPCC, 2022d; Section 5.1.2.3). This 
observation reflects the fact that higher life is no longer 
possible beyond temperatures between 40 and 45°C. For 
humans, at high humidity levels temperatures above 
28°C become increasingly unpleasant, and can be lethal 
at 35°C (IPCC, 2022d).

Furthermore, overlapping thermal performance 
ranges influence how species coexist and interact, rein-
forcing the cascading effects of climate change on their 
prevalence, the composition of species communities, 
ecological functions and ecosystem health (Pörtner et al., 
2014; Chen et al., 2011; Warren et al., 2018; Molinos 
et al., 2016; Freeman et al., 2022). These principles are 
probably also involved in the formation of the latitudinal 
gradients in species diversity (Fig. 2.1-1b). Similarly, 
extremes of temperature or climate generally affect not 
only the functionality of ecosystems, but also the per-
formance potential of human societies.

In turn, feedback mechanisms in the ecosystem func-
tions influence the climate. This is caused by changes 
in photosynthetic capacity and CO2 uptake and storage, 
modified reflection of radiation by the land surface, 
cloud formation and atmospheric dust pollution, changes 
in the biogeochemical cycling of nutrients and carbon 
and resultant concentrations of greenhouse gases in the 
atmosphere (Sobral et al., 2017; Zhao et al., 2017b; Chen 
et al., 2018; Huang et al., 2018; Crowther et al., 2019). 
All of these affect the natural life-support systems for 
biodiversity and humans, although there is insufficient 

understanding of the drivers of these phenomena, the 
mechanisms and dynamics of the changes, the genetic 
principles and their functional consequences, and the 
effects of genetic adaptation processes.

What it is clear, however, is that the basic physiolog-
ical principles also apply to plants, birds, mammals and 
ultimately humans, and thus also to the functioning of 
natural and human-made ecosystems in agriculture and 
forestry, as well as to the functionality of human societies 
(Xu et al., 2020; Pörtner et al., 2021). In the end, the 
health, vulnerability and resilience of humans and nature 
vis-à-vis environmental change can only be understood 
against this evolutionary background. Human civilization, 
too, can ultimately only function effectively and ensure 
the health of its members in such a window of favourable 
environmental conditions (its niche). The dimensions of 
the human niche are also defined by the niches of the 
plants and animals used by humans, each of which is 
also limited by temperature and the availability of water, 
nutrients and food according to similar principles.

As regards human societies and their retroactive effect 
on the natural environment, cause-effect relationships 
and path dependencies emerge that have shaped envi-
ronmental and human health since the Industrial Revo-
lution. In this context, historical developments in Europe 
are described in terms of their global impact. According 
to the WBGU’s assessment, it is particularly important 
for German and European policy-makers – and thus also 
for the WBGU’s scientific policy advice – to be aware of 
these origins of European influence on the environment 
and global cooperative relations, in order to overcome 
current environmental and health crises and avoid future 
ones by means of internal and external policies.

2.1.1
Industrial Revolution and the Enlightenment

The Industrial Revolution in Europe (c. 1760–1840) can 
be seen as the material part of the ‘double revolution’ 
from the 17th century onwards, and the French Revolu-
tion and Enlightenment (c. 1650–1800) as its ideational 
part (Schäfers, 2016). Together, they form the foundation 
for what Crutzen has called the Anthropocene (2002), 
the era irrevocably shaped by humans on all continents.

Descartes’ paradigmatic sentence “I think, therefore 
I am” (cogito ergo sum; Brunner, 2021), formulated as 
early as 1641, became a guiding principle of societal 
restructuring during the Industrial Revolution. It stood 
for a counter-programme to the monopoly on knowledge 
previously held by the churches and became the credo 
of enlightenment and secularity. Enlightened people no 
longer recognized and saw God as the subject of history, 
but themselves. God was superseded as the guiding 
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principle for action. Instead, from now on humans them-
selves decided what was good and evil by consulting their 
intellect. Church and state were separated in many areas 
of Europe. Human reason, intellect and rationality were 

successively and increasingly placed above the body and 
nature. Mignolo, a representative of post-colonial think-
ing, takes up this theme and sees in Descartes’ “I think, 
therefore I am” a “paradigm shift from ‘theo-politics’ 
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Simplified representation of principles of climate effects that determined life or survival in evolutionary history, are operative in 
the current climate crisis, and form the basis for the resilience of nature and humans to environmental change. The evolutionary 
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limits for marine animals in warm ocean waters have already been exceeded (Storch et al., 2014). Similar phenomena can 
be observed in parallel in terrestrial systems (not shown, Section 2.3). (c) The performance curves of the species reflect the 
adaptation to the temperature regime of the former habitat. The thermal overlap range of the curves defines the temperature 
range of species’ coexistence and interactions. Shifts in coexistence and ecosystem dynamics result from different geographical 
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(Mignolo, 2012: 162) to ‘ego-politics’ […] of knowledge” 
(Brunner, 2021). Sociologist Ramón Grosfoguel (2013) 
regards the enlightened-rational “I think, therefore I am” 
as the basis for the subsequent concepts of the central-
ization and separation of powers (Brunner, 2021) and 
the elevation of humankind above nature.

With the Industrial Revolution and the onset of the 
Enlightenment in 18th and 19th century Europe, further 
institutional foundations were laid and technological and 
social innovations introduced, promoting a world view 
that subordinated the body and nature to the mind – 
with very tangible effects on the health of people and 
ecosystems. The emergence of industrial conurbations 
with precarious living, working and social conditions led 
to growing threats to human health; the response was 
the successive introduction of formalized social-security 
systems (Box 2.1-1). The introduction of the steam 
engine accelerated mechanization processes. The forma-
tion of industries from textiles to steel involving a spatial 
concentration of a large number of jobs led to migra-
tory movements away from the rural areas to the urban 
centres. Cities grew and individualization processes 
restructured the foundations of societal organization – 
families, living and working systems (Butschek, 2006; 
Condrau, 2005; Zehner, 2001; Reulecke, 1985; Krabbe, 
1989). The end of feudal structures set in, and civic 
models took their place. Forms of democratic self-organ-
ization emerged and shaped the political restructuring of 
Europe. Towards the end of the 19th and the beginning 
of the 20th century, the second industrial revolution 
took place. The combustion engine, the electricity grid 
and the development of telecommunications hastened 
the already established processes of increased mobility, 
communication and the mass production of goods. Large 
amounts of energy became available through the com-
bustion of fossil fuels (first coal, then increasingly oil and 
gas) and more easily distributable (partly as electricity). 

This laid the foundations for greenhouse-gas-intensive 
energy structures and rising material prosperity. On 
the other hand, advances in medicine had a positive 
impact on the health of people in Europe, as exemplified 
by the emergence of the sciences hygiene and bacteri-
ology. The growing awareness in the 19th century of 
the link between the spread of epidemics, like cholera, 
and polluted water (Gallardo-Albarrán, 2020) focused 
the attention of city planners on the central supply of 
cities with clean water and the disposal of waste-water. 
Life expectancy in England rose from 40 to 70 years 
between 1850 and 1950, the biggest increase occur-
ring at the beginning of the 20th century (Haines and 
Frumkin, 2021). Globally, too, life expectancy has been 
rising continuously since the beginning of the 20th cen-
tury (Fig. 2.1-2), although there are currently marked 
global disparities (e.g. 53 years in Chad and 86 years in 
Monaco; UN, 2022c), which can also be found in other 
health indicators such as maternal mortality (e.g. two 
deaths per 100,000 live births in Norway and 1,223 in 
South Sudan; WHO, 2023d). Health systems have been 
and are still being improved in Europe and around the 
world, but continue to face various structural challenges 
(Chapter 6) – plus new health risks as a result of global 
environmental changes (Section 2.3), which ultimately 
result from the Industrial Revolution (Section 2.1.2).

In addition to advances in obstetrics, the expansion 
of a central drinking water supply and sewage systems, 
hospital construction and urban rehabilitation promoted 
improvements in health in the 19th century. These 
advances can be described as milestones in the develop-
ment of public health (Box 2.1-2). Public health refers 
to “the science and art of preventing disease, prolonging 
life and promoting health through organised efforts of 
society” (Committee of Inquiry into the Future Devel-
opment of the Public Health Function, 1988). Further 
public-health milestones have been the development 
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Global development of life expectancy, child mortality rate and maternal mortality ratio. Life expectancy at birth in years has 
increased considerably worldwide. Globally, the child mortality rate (or under-five mortality rate), i.e. the number of deaths 
before the age of five per 1,000 live births, has fallen significantly. Similarly, the maternal mortality ratio has fallen globally, 
i.e. the number of deaths related to the pregnancy during or up to 42 days after the end of pregnancy per 100,000 live births.
Source: Roser et al., 2019; Gapminder, 2020; Roser and Ritchie, 2022
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of vaccinations (e.g. smallpox, polio) the beginnings of 
antibacterial therapy with the discovery of penicillin, and 
the fight against tuberculosis. Vaccination is one of the 
most effective and cost-efficient preventive measures 
against infectious diseases. As a result of a major vacci-
nation campaign, no new cases of smallpox have been 
reported worldwide since 1979. The number of children 
paralysed by polio has fallen by 99.9 % over the last three 
decades due to the availability of vaccination (Dattani et 
al., 2022). Other milestones include the establishment 
of a healthcare system that is accessible to everyone, 
as well as health-policy decisions – e.g. regarding road 
safety, rules on air-pollution control, and the restriction 
of tobacco consumption.

An important role was also played by socio-medical 
developments, which led to an improvement in the pro-
tection of employees, the establishment of solidarity- 
based care systems in the form of health insurance funds, 
and a social reform leading eventually to social insurance 
(Box 2.1-1).

These advances contributed not only to general pros-
perity and food security, but also to improved health for 
sections of humanity. However, in some ways the gains 
in prosperity that have accompanied progress have had 
a negative impact on natural ecosystems (Section 2.3) 
and, retroactively, on human health (Section 2.2).

2.1.2
Multiple modernities and new challenges

The period of the Industrial Revolution and the Age of 
Enlightenment laid the foundations for the Modern Age. 
Max Weber describes modernity as the “disenchantment 
of the world”. It is characterized by (1) the dissolution 
of communitization and the emergence of processes 
of individualization, (2) the global dissemination of 
the capitalistically organized world economic system, 
increasing division of labour and the functional differ-
entiation of societies, and (3) the emergence of efficient 

Box 2.1-1

History of the German healthcare system 
as an example of the emergence of solidarity-
based safeguards

Healthcare began as a purely individual matter with little 
connection to the environment. For centuries, social security, 
and also the management of disease, was subject to the deci-
sion-making power of landowners and lords of the manor. In 
the period of ancient, classical urban cultures, social services 
were provided in the form of relief for the poor. The Roman 
Empire, on the other hand, already offered constructs of health 
insurance and burial funds. Health insurance funds (collegia 
tenuiorum) financed benefits from entrance fees and regular 
contributions. The benefits offered included medical treatment, 
medicines and, where applicable, compensation for loss of 
earnings (in cash or in kind). The role of the Church in social 
security became established in late antiquity and the Middle 
Ages. Craft and trade guilds and fraternities improved social 
security and can be seen as the forerunners of private health 
insurance (Waltermann, 2020). Precursors of today’s social 
security system, such as the Prussian General State Law of 
1794 or the Prussian General Industrial Code of 1845, were 
unable to cover all social-security needs, but they were based 
on state obligations for the first time (Preusker, 2015).

The period of the German Empire can be described as the 
most defining period for the development of today’s social 
system. The focus of social legislation was on the creation 
of subjective public rights for workers in order to cover the 
standard risks of advancing industrialization (Hähnlein, 2018). 
As technical dangers and social harm increased in the course of 
industrialization, the conviction grew that social security and 
welfare could be better achieved with instruments of public 
law than with private law constructs. A public-law programme 
of workers’ insurance covering the risks of sickness, accident, 

invalidity and old age was published with the adoption of the 
‘First Imperial Message on the Social Question’ on 17 November 
1881. The Healthcare Insurance Act was adopted on 15 June 
1883 and came into force in 1884. It initially only covered 
industrial workers. However, the group of beneficiaries was 
gradually extended and included salaried employees from 
1911 onwards. The aspects regulated by the Healthcare In-
surance Act included compulsory insurance in statutory funds 
administered indirectly by the state. The insurance companies 
were local entities structured very similarly to those of today, 
e.g. with compulsory insurance, legal entitlement to benefits 
without means testing, income-based contributions, and self- 
administration by the insurance companies. The financing was 
based on a dual contribution system involving employers and 
employees. The principle of benefits in kind was already in 
place – but not yet predominant. Rather, the main principle 
was initially cash benefits to compensate for wages lost due 
to incapacity for work (Hähnlein, 2018; Quaas et al., 2018).

With the establishment of the statutory system of health 
cover in 1883, Germany became a pioneer in Europe. This is 
remarkable when seen against the background of the late 
onset of industrialization compared to other countries. Italy, 
Austria, Sweden, Denmark and Belgium followed Germany’s 
example and had integrated statutory health insurance by 
1894. Belgium, Denmark, France, Sweden and Switzerland set 
up voluntary, state-subsidized programmes to cover parts of 
the population. The other countries of Western Europe followed 
Bismarck’s idea of compulsory insurance for specific population 
groups. Only Finland opted for a national insurance scheme. 
In most other countries of Western Europe, the range of persons 
insured steadily expanded between 1930 and 1946 and de-
pendants were included. In 1941, Germany extended the scope 
of insurance to cover pensioners, a measure that was imple-
mented generally in the countries of Western Europe by 1963 
(Schölkopf and Gimmeisen, 2021).
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state apparatuses and administrations based on rational 
dispute, democracies and merit instead of family, ethnic 
and religious connections (Weber, 1934, 1981, 2002; 
Anter and Breuer, 2007).

European modernity and the economic, political and 
cultural progress that made it possible in Europe, the 
‘New World’ (especially North America, Australia and 
New Zealand) and successively large parts of the rest 
of the world, are closely intertwined with the approx-
imately 500 years of European colonialism. Decolonial 
theory points to the inseparability of the conceptual pair 

of modernity and coloniality. Brunner (2021) speaks of 
‘colonial modernity’, referring to European modernity 
being made possible by colonialism. The consolidation of 
social classifications along lines of ethnicity and gender 
enabled power-laden, unequal relations of domination 
within societies and between states and world regions. 
Although forms of discrimination and exclusion were 
also justified by gender, religion or societal classes 
before industrialization and the Enlightenment, these 
were racialized in the ‘success project’ of colonialism, 
which naturalized and universalized the power relations 

Box 2.1-2

Interdisciplinary concepts of health: 
from public health to global health

Since the beginning of industrialization, several interdisciplinary 
health concepts that go beyond monitoring health and illness 
at the individual level have emerged and constantly evolved.

Public health has its roots in ‘hygiene’ and the social reform 
movements in 19th century Europe; it is concerned with pro-
tecting, promoting and maintaining the health of populations. 
The scientific foundations of public health were laid by the 
physician and epidemiology pioneer John Snow (1813–1858), 
among others. In 1854 in London, he identified the contami-
nation of drinking water by faeces as the cause of the spread 
of cholera. This realization led to the development of water 
and sewage systems in many European cities. The basic under-
standing of public health was expanded, among other things, 
by the work of the physician Rudolf Virchow (1821–1902), 
who described poor living conditions and social inequality as 
causes of diseases and called for political intervention to im-
prove the health of the population. The fundamental objective 
of public health is to make living conditions possible in which 
people can live healthy lives. Prevention at the population level 
is considered a key policy measure and the establishment of 
social justice regarding health plays an essential role. Access to 
healthcare is understood as a prerequisite for equal opportuni-
ties in society. The public-health approach is interdisciplinary 
and, in addition to medicine, also includes perspectives and 
findings from various natural and, above all, social sciences, 
e.g. engineering and life sciences, ethics and law, information 
technology and educational sciences (Fried et al., 2010; Koplan 
et al., 2009; Leopoldina, 2015). In recent years, there have been 
increasing calls for public health to focus more on the growing 
burden of disease caused by lifestyle-related diseases, as well 
as underlying societal factors and environmental conditions 
(DeSalvo et al., 2016). Current examples of public-health 
measures in Germany include nationwide compulsory vacci-
nation against measles in children (Measles Protection Law, 
Bundesrepublik Deutschland, 2020) and the regulation of 
compulsory mask-wearing during the COVID-19 pandemic 
(pursuant to section 28a subsection 1 no. 2 of the German 
Infection Protection Act).

There are also several health concepts that deal explic-
itly with international and global aspects of health. Tropical 
medicine has its roots in the early 20th century in a colonial 
context, and was initially concerned primarily with the health 
problems faced by the European colonial rulers in the colonies, 

as well as with diseases of the local population, with the 
aim of maintaining their ability to work. It concentrated in 
particular on infectious diseases and climatic influences on 
health. Tropical medicine was also expanded later to include 
public healthcare issues and social determinants of health 
(Bradley, 1996; Müller et al., 2018). With the independence 
of the colonies, the concept seemed outdated. Tropical med-
icine is still a medical discipline that deals with diseases that 
occur predominantly in (sub-)tropical climates. The field of 
International Health also developed in the course of the 20th 
century, taking a broader interdisciplinary and cross-border 
approach. It has a clear focus on health in low- and middle- 
income countries and looks not only at infectious diseases, 
mother-child health and malnutrition but also at social deter-
minants and the impact of migration on health. International 
Health is often placed in the context of classic development 
aid and binational cooperation, although its meaning has been 
significantly expanded and adapted over time (Bradley, 1996; 
Müller et al., 2018; Koplan et al., 2009).

By way of contrast, Global Health refers to health in all 
countries, with the aim of working together as equals on 
cross-border determinants of health and health problems that 
require global solutions. Health promotion and prevention are 
pursued at both the individual and population levels, incor-
porating a wide range of scientific, social, cultural, economic 
and political determinants and strategies. The goals of Global 
Health are social and economic equality, the implementation of 
health as a human right, and the reduction of health inequalities 
within and between different populations. The approach is 
interdisciplinary (Bozorgmehr, 2010; Fried et al., 2010; Koplan 
et al., 2009), and in recent years the influences on global health 
of global environmental changes, such as climate change, have 
also been increasingly addressed.

In recent decades, various integrative and transdisciplinary 
health concepts have also emerged that take up aspects of 
public, international and global health and expand the concept 
of health beyond human health to other living beings and 
higher-level systems. Key examples are One Health, Planetary 
Health, EcoHealth and GeoHealth. While previous concepts 
understand ecological determinants largely as external influ-
encing factors, integrative concepts consider human health to 
be closely interwoven with the natural life-support systems 
and the health of other species and ecosystems. The new 
concepts are transdisciplinary and solution-oriented, but have 
different approaches and emphases, as they show varying 
degrees of influence from different scientific disciplines. Their 
common and individual features are explained in Section 3.3.
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and violent practices that went with it (Germaná, 2013, 
based on Brunner, 2021: 44). The category of ‘race’ thus 
ensured the ‘development of resources’ in the colonies 
and the accumulation of wealth in Europe (Kastner and 
Waibel, 2016; Quijano, 2007). To this day, the resulting 
power structures pose a challenge to the possibilities of 
international cooperation and global governance, both 
in dealing with the great global challenges in the field of 
the environment and climate and in the field of human 
health. For example, the IPCC points to colonialism 
as a driver of inequalities and vulnerabilities in local 
communities in Africa, Latin America and parts of Asia 
(IPCC, 2022c). This, in turn, results today in globally 
unevenly distributed adaptation opportunities for 
different income groups.

However, modernity and its respective forms, as well 
as the parallelism of modern, pre- and post-modern life-
styles, differ between world regions and societal groups 
with different cultural and religious influences. Therefore, 
contrary to classical theories of modernization (Rostow, 
1959), modernity does not represent a linear history of 
development (Box 2.1-3). Eisenstadt (2000), for exam-
ple, points out that modernity should be understood 
as a cultural programme, analogous, for example, to 
the emergence and spread of world religions. This cul-
tural programme of modernity comprises the successive 
development and expansion of health and social-security 

systems on the one hand, and the promotion of health 
risks worldwide caused by prosperity and environmental 
change on the other (Box 2.1-4).

The industrialization of production systems, the 
shaping of cities and the further development of trans-
port and communication infrastructures are leading to a 
disruption of so-called traditional lifestyles as a result of 
tendencies towards individualization and secularization. 
Structurally-institutionally, this is reflected in the func-
tional reorganization and differentiation of the economy, 
politics and society (Luhmann, 1987; Stichweh, 2000). 
Nevertheless, we know today that the cultural opening and 
the separation of body and mind that we could observe in 
19th century Europe are not necessarily tied to a specific 
design of political and economic institutions. For example, 
the diversity of modernity ranges from western-style 
market economies with private ownership of the means 
of production (with a state that intervenes to a greater or 
lesser degree), to the Chinese so-called  ‘socialist’ market 
economy, to the planned economies in the former Eastern 
bloc, and from pluralistic democracies to authoritarian, 
totalitarian and even fascist regimes. In the global survey 
of modernity, it can be said that, although it originated 
in the 18th and 19th centuries in the Europe of the In-
dustrial Revolution and the Enlightenment, we can today 
observe traces of this and many other independent forms 
of non-European modernity all over the world. Today, for 

Box 2.1-3

Modernity in the nexus of science and 
technology

The history of the Enlightenment and the Anthropocene is the 
history of modernity, of science and technological develop-
ment. The promise of the modernization theories in the 1960s 
and 70s (Rostow, 1962; McClelland, 1961) was to develop 
agrarian societies into industrial societies through successive 
stages of development, embedded in a liberal global market 
economy and democratically organized; to leave behind the 
shards of world wars and struggles for independence, and 
to make peace and prosperity possible for all. This promise 
is equated by some authors with a world order characterized 
by power asymmetries, the “modern capitalist world sys-
tem” (Scheidler, 2021 quoted from Wallerstein ‘The Modern 
World-System’, volumes 1–4), increasing material prosperity 
and, building on this, living independently of nature, even 
dominating it. In this context, Hannah Arendt emphasizes the 
catalytic role of science and technological development in the 
emergence of modernity, and at the same time its destabiliza-
tion (Belcher and Schmidt, 2020; Arendt and Canovan, 2013). 
She speaks of “earth alienation” (Arendt, 1958) and postulates: 
“The consequence of earth alienation was that science – espe-
cially nuclear sciences and modern physics – had introduced 
the possibility that the permanence of the earth was no longer 

guaranteed” (Belcher and Schmidt, 2020). Ulrich Beck adds and 
underlines that with every new item of knowledge created, with 
every innovation and new technology, our ignorance grows 
much more in relative terms (Beck, 1986). We can only guess 
at the possible future dynamics of these technological, social 
and institutional innovations in interaction with ecological and 
climate systems, but we cannot fully take them in and certainly 
not control them (Beck, 1987). It is these side-effects of the 
‘first modernity’ – some of which can be ascertained and some 
only be guessed at – that characterize the ‘second modernity’ 
that Beck speaks of.

At the beginning of the first modernity, medicine was in-
creasingly determined by the development of the modern 
empirical-experimental natural sciences, while holistic and 
philosophical approaches faded into the background. The heal-
ing arts of Greek and Roman antiquity, which were very much 
based on the natural philosophy of the pre-Socratics (e.g. 
theory of four elements) and reached its apogee in Hippocratic 
medicine (e.g. dietetics), are regarded as the origin of so-called 
modern scientific medicine. The physical-chemical advances 
in medical research, diagnostics and therapy, as well as thera-
peutically oriented medicine, “pushed the human being more 
and more into the role of the curative object” (Eckart, 2013). 
The complex and specific findings in medicine on the diagno-
sis and therapy of many diseases increasingly moved the hu-
man being as a whole and the interrelationships between 
human beings and nature into the background.
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example, many modern societies are not democratically 
organized, which, according to Weber, was a defining 
characteristic of modern state organization (Weber, 
1981, 2002). These different modernities stand side by 
side in dialogue – sometimes in dispute. At the same 
time, they stand alongside forms of pre-modernity 
(traditionally organized societies) and post-modernity 
(highly technological knowledge societies) – and all are 
interdependent on each other.

Another picture emerges if this diversity of co-existing, 
regionally different modernities is analysed from the 
health perspective. Regardless of their respective cultural 
and structural-institutional manifestations, what they 

have in common is the creation of planetary-scale risks 
to the health of humans and many other species. Thus, 
climate change and resource degradation, species extinc-
tion and social inequalities are among the most promi-
nent global change processes that have been reordering 
and threatening the foundations of global health for the 
last two centuries. Furthermore, the interplay of clima-
tological and ecological challenges on the one hand, and 
poverty and social inequalities on the other also forms 
the basis for the debates on sustainable development 
that began in the mid-1980s (Box 2.1-5).

Beck and colleagues speak of the secondary con-
sequences (e.g. climate change, global financial crises, 

Box 2.1-4

Dimensions of modernity

Three dimensions of modernity can be distinguished from an 
analytical point of view: a structural, an institutional and a 
cultural dimension. In the concrete design of modern societies, 
however, these are mutually dependent. These dimensions of 
modernity can be supplemented by a temporal dimension if 
we add Ernst Bloch’s “simultaneity of the non-simultaneous” 
(Bloch, 1977; Bloch, 1985; Koselleck, 1979): the use of the 

Enlightenment’s achievements (e.g. modern weapons, organi-
zational systems) to pursue goals that contradict the Enlight-
enment’s intentions; this simultaneity is referred to by repre-
sentatives of the Frankfurt School as the “dialectic of 
Enlightenment” (Horkheimer and Adorno, 1988). When ap-
plied to the context of human health, this means that modernity 
is on the one hand characterized by substantial progress in the 
field of healthcare, but at the same time itself generates new 
risks to human health (e.g. obesity, diabetes, lack of exercise, 
environmental degradation). 

Box 2.1-5

The guiding principle of sustainable 
development emerges

The origin of the concept of ‘sustainable development’ lies in 
the idea of a sustainable use of natural resources. Although 
ecologically sustainable production systems have traditionally 
existed in very different cultural contexts (Mazzocchi, 2020), 
the concept of sustainability is considered to have originated in 
European forestry. In 1713, in the face of an imminent timber 
shortage, Hans Carl von Carlowitz, an official from Saxony, 
decided it was necessary to use wood ‘sustainingly’, i.e. that 
only as much wood should be felled as could grow back (Grober, 
2013). He was mulling ideas that still shape the discourse on 
sustainable development today, in particular the trade-off 
between short-term profit maximization and the preservation 
of natural resources for use by future generations.

In the second half of the 20th century, the concept of sus-
tainability gained international importance. The Brundtland 
Report, published in 1987 by the UN World Commission on 
Environment and Development under the title ‘Our Common 
Future’, represented a milestone in this respect by defining 
sustainable development as “development that meets the needs 
of the present without compromising the ability of future gen-
erations to meet their own needs” (World Commission on Envi-
ronment and Development, 1987). The report addressed both 
intergenerational justice and the need for fair opportunities 

and burden sharing within a generation, ascribing a key role 
to poverty reduction in low-income countries.

At the 1992 UN Conference on Environment and Develop-
ment in Rio de Janeiro, the concept of sustainable development 
was recognized by the global community of states as a guiding 
principle (UNCED, 1992b). The principle also included the 
concept of intergenerational equity. One result of the con-
ference was the adoption of the Agenda 21, a programme of 
development and environmental policy with concrete recom-
mendations for action. The Rio Declaration adopted there con-
tained 27 fundamental principles of sustainable development, 
including the principle that people have a right to a healthy 
and productive life in harmony with nature.

Another key milestone was the adoption in 2015 of the 
2030 Agenda for Sustainable Development (UN, 2015a). In 
it, the global community of states agreed on 17 Sustainable 
Development Goals (SDGs), which are intended to cover the 
three dimensions of sustainable development. By 2030, a 
range of targets is to be achieved on poverty reduction, hunger, 
health, education, gender equality, drinking water, energy, land 
use, decent work, and patterns of consumption and production, 
among others.

Recently, these milestones of sustainable policy were com-
plemented by the decision by the UN General Assembly that 
humankind has a right to a clean, healthy and sustainable 
environment (UNGA, 2022). Sustainable development and the 
conservation of healthy ecosystems are seen as prerequisites 
for human well-being.
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global terrorism) of the first modernity, which, in turn, 
have characterized the second modernity since around 
the mid-20th century (Beck et al., 1996). This so-called 
second modernity is characterized by growing insecu-
rities, uncertainties and risks (Beck, 1986), as well as 
by successive acceleration processes (Rosa, 2005) in 
social interactions caused by technological developments, 
the dynamics of globally integrated economic systems, 
and ecological and climatic changes. Technological and 
economic developments of the first modernity can have 
unpredictable long-term consequences and show the 
limits of our knowledge. On the basis of this realization, 
today there are discussions on, for example, the value 
of basic research, the conservation of biological and 
cultural diversity – and even on freezing stem cells as 
a store of knowledge for challenges that are still un-
dreamed of today.

Acceleration processes in the interplay of ecological, 
economic and societal changes, as well as the risks they 
cause are also discussed under the term ‘Great Acceler-
ation’ (Steffen et al., 2015a). At the same time, trends 
towards deceleration can be observed. One example is 
the demographic development whose trend has reversed 
in almost all countries. Also, regionalization trends have 
been observed for years – depending on the economic 
sector – in the design of transregional supply chains 
(Baldwin, 2012; Baldwin and Lopez-Gonzalez, 2015).

Since the beginning of the 21st century, we have 
been witnessing the unfolding of the third modernity. 
This is characterized by an increasing and accelerated 
dynamization of the side-effects of the first modernity 
that are characteristic of the second modernity: climate 
change, species extinction, ocean acidification, global 
income inequality and the rise of autocratic regimes 
(Boese et al., 2022; Leininger and Nowack, 2022). These 
dynamics give rise to further risks – zoonoses, famines, 
violent conflicts, migratory movements, cyberattacks, 
the crisis of multilateralism – and undermine the existing 
governance systems at the national, regional and mul-
tilateral levels (Section 2.4) that were created to jointly 
deal with the challenges of the second modernity. It is 
no longer possible to consider only one of these global 
challenges in isolation. Instead, global challenges are 
interconnected to such a degree that cross-departmental 
and cross-governance action is fundamentally necessary. 
It is not possible to combat the climate crisis, the bio-
diversity crisis or the health crisis individually. They 
must be combated together, including their mutually 
reinforcing effects. It is about human, animal, plant and 
ecosystem health, all rolled into one. Global governance 
systems, however, are lagging behind the complexity of 
contemporary global challenges (Section 2.4).

The core of modernity as a cultural programme is the 
formation of new, and globally different, institutional 

structures. In the 19th and early 20th centuries, these 
included the emergence of nation states (in Europe along 
the borders of former principalities; in large parts of Asia, 
Latin America and Africa as part of colonial negotiation 
processes and the attainment of national independence) 
and the successive development of international and mul-
tilateral governance systems. The second modernity thus 
not only brought about climate change, species extinction 
and health risks related to environmental changes; it was 
also accompanied by the formation of comprehensive in-
ternational cooperation structures within the framework 
of the United Nations. Today, these make global coop-
eration possible by means of a differentiated landscape 
of institutions and instruments (Section 2.4). However, 
the prerequisite for membership and cooperation within 
this international community of states is recognition as 
an independent nation state – a condition that was not 
met by many former colonies only 60 years ago.

To sum up, today we are in a period of multiple crises, 
an era that can be seen as the third modernity: the side 
effects of the first modernity, including climate change 
and species extinction, which shaped the second moder-
nity, are unleashing dynamics among themselves that are 
hardly controllable for humans. A COVID-19 pandemic 
grips the planet as a health crisis, is accompanied by an 
economic crisis in parts of the globe, exacerbates social 
injustices and acts as an accelerant for a geopolitical and 
multipolar reordering of the world. This simultaneity and 
the globality of multiple crises have grown historically 
and confront humanity with growing challenges. These 
are presented from the perspective of human health in 
the following section (Section 2.2).

2.2
Human health: significant improvements, 
setbacks and new threats

Human health has improved considerably all over the 
world in recent decades. This is evidenced, among other 
things, by a huge increase in life expectancy. At the 
same time, there has been a shift in key health chal-
lenges: locally restricted infectious diseases are becom-
ing less important, while non-communicable diseases, 
which have been prevalent in high-income countries for 
some time, are posing new health challenges, especially 
for people in low- and middle-income countries. This 

“non-communicable disease pandemic” (WHO, 2022u) 
is a consequence of increased life expectancy combined 
with a westernized lifestyle, which also causes environ-
mental changes and thus indirectly brings further health 
risks in its wake (Section 2.3). This also raises questions 
about the necessary conditions for a healthy life and the 
relationship between quality of life and health.
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2.2.1
Key problems of human health: which diseases 
cause the greatest burdens?

Worldwide, cardiovascular diseases (e.g. heart attacks 
and strokes), cancers and neonatal diseases account for 
a significant proportion of the global burden of disease 
(Fig. 2.2-1; Vos et al., 2020). In addition, respiratory 
diseases, musculoskeletal disorders, mental illnesses, dia-
betes and kidney diseases engender a relevant burden of 
disease. Box 2.2-1 describes the concept of the (global) 
burden of disease and the underlying calculations.

While infectious diseases, maternal diseases, neonatal 
diseases and nutritional diseases (such as malnutrition) 
still accounted for most of the global burden of disease 
in 1990, in the meantime chronic, non-communicable 
diseases are most frequently found among the 25 dis-
eases responsible for the greatest burden of disease 
globally; this has become known as the epidemiological 
transition (Fig. 2.2-2). Non-communicable diseases also 
account for the biggest share of deaths today, caus-
ing around 42 million deaths per year. This includes in 
particular premature deaths due to non-communicable 
diseases, i.e. deaths at a younger age. Communicable, 
maternal, neonatal and nutritional diseases cause around 
10.2 million deaths per year. Injuries, e.g. as a result of 
traffic accidents, falls and suicides, lead to about 4.3 mil-
lion deaths per year (Vos et al., 2020).

There are important regional differences in these 
global trends. While non-communicable diseases 
account for the main disease burden in middle- and 
high-income countries, low-income countries are 
affected by a double burden of disease due to the increase 
in non-communicable diseases, while infectious diseases 
persist (Fig. 2.2-4). Complications (mostly preventable or 
easily treatable) during pregnancy and birth for mothers 
and newborns also contribute to this – almost exclusively 
affecting low-income countries (Vos et al., 2020).

The burden of disease from the COVID-19 pandemic 
between 2020 and 2023 is not yet included in the latest 
study on the global burden of disease. However, initial 
surveys exist that at least estimate the burden of disease 
caused by COVID-19 for individual countries. While 
estimates for Scotland suggest that COVID-19 caused 
the second highest burden of disease after cardiovascular 
disease in 2020 (Wyper et al., 2022), COVID-19 was not 
among the top ten diseases in India (Singh et al., 2022).

2.2.2
Non-communicable diseases on the increase

Non-communicable diseases are a group of mostly 
chronic diseases such as cardiovascular diseases, can-
cers, chronic respiratory diseases, metabolic diseases like 
type 2 diabetes, musculoskeletal diseases (osteoarthritis,  
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Figure 2.2-1
Burden of disease of different disease groups worldwide, measured in disability-adjusted life years (DALYs), i.e. the sum of 
years lived with disability and years of life lost due to premature mortality (Box 2.2-1). Non-communicable diseases are shown 
in blue; communicable, pregnancy-related and neonatal diseases as well as nutritional deficiencies in red; injuries in grey.
Source: Ritchie and Roser, 2022a
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back pain, etc.) and mental disorders. As a rule, non-com-
municable diseases have many different causes; individ-
ual behaviour in the context of living conditions and 
environmental stresses plays an important role.

2.2.2.1
Burden of disease, deaths and costs caused by 
non-communicable diseases
Today, non-communicable diseases are the largest con-
tributor to the global burden of disease. Although they 
still only accounted for 43 % of the total burden of 
disease in 1990, this percentage had risen to 64 % by 
2019 (Fig. 2.2-2; Vos et al., 2020). About 74 % of all 
deaths worldwide are caused by non-communicable 
diseases (WHO, 2020a). Every year, 17 million people 
between the ages of 30 and 69 die of non-communi-
cable diseases, with 85 % of these so-called premature 
deaths occurring in low- and middle-income countries 
(WHO, 2020a). SDG 3.4 aims to reduce premature 
mortality from non-communicable diseases by a third 
from 2015 to 2030 (UN, 2015a). However, this goal 
has so far only been reached by a few countries (WHO, 
2022d). In general, the prevention and treatment of 
non-communicable diseases play an essential role in 
sustainable development (WHO, 2022d). The high 
proportion of deaths attributable to non-communica-
ble diseases reflects, on the one hand, the increase in 
risk factors such as overweight and an unhealthy diet. 
On the other hand, the ever-increasing ageing of the 

population, as well as the decrease in deaths due to 
other causes such as infectious diseases, is also leading 
to a rise in the relative share. Table 2.2-1 provides an 
overview of the disease groups and conditions that 
contribute to a significant proportion of the burden of 
disease and cause a large number of deaths worldwide.

The burden of disease caused by non-communicable 
diseases rose between 1990 and 2019 not only rela-
tive to other causes of disease, but also taken by itself. 
However, a differentiated picture emerges when com-
paring the absolute figures with the figures relative to 
the population (Tab. 2.2-2). While the absolute figures 
for all the above-mentioned groups of non-commu-
nicable diseases are rising, relative to the population 
there is only an increase in diabetes, musculoskeletal 
diseases, cancers and mental illnesses. Cardiovascular 
diseases and chronic respiratory diseases, on the other 
hand, are actually decreasing (Global Burden of Disease 
Collaborative Network, 2021). This means that while 
a greater number of people are suffering from cardio-
vascular diseases and chronic respiratory diseases, this 
increase is due to the fact that the world population as 
a whole is growing. Looking at the proportion of people 
suffering from these diseases, it is noticeable that this 
has decreased – in contrast to the increased percentages 
of people suffering from diabetes, chronic kidney disease 
and musculoskeletal disorders.

Mental disorders, particularly depressive and anxiety 
disorders, also account for a significant proportion of 
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Figure 2.2-2
Global burden of disease caused by non-communicable diseases and communicable, pregnancy-related and neonatal diseases as 
well as nutritional deficiencies, 1990–2019. Injuries are not shown.
Source: Ritchie and Roser, 2022b.
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the global disease burden (GBD 2019 Mental Disorders 
Collaborators, 2022). Since 1990, this disease burden 
has increased by 55 %, largely affecting people between 
the ages of 16 and 65 (GBD 2019 Mental Disorders 
Collaborators, 2022). The burden of mental disorders 
is greater among women than among men (GBD 2019 
Mental Disorders Collaborators, 2022). It is also greater 
in higher-income countries than in low- and middle- 
income countries (GBD 2019 Mental Disorders Collab-
orators, 2022), although the availability of epidemiolog-
ical data on mental illness is more limited in low- and 

middle-income countries, so that estimates are subject to 
greater uncertainty. The global availability of treatment 
options is nowhere near the level required, not least 
because of the stigma associated with mental disorders.

Apart from depression and anxiety disorders, sub-
stance-use disorders (addiction, intoxication, harmful 
use of alcohol, nicotine or other drugs) also cause a high 
burden of disease. Alcohol is responsible for the biggest 
burden of disease, especially in low- and middle-income 
countries (GBD 2016 Alcohol and Drug Use Collaborators, 
2018). The suicide rate, on the other hand, has declined 

Box 2.2-1

Importance and calculation of the (global) 
burden of disease

In order to answer the question of which diseases have the 
greatest impact worldwide, a common metric – similar to a com-
mon currency – is needed that makes the impact of different 
diseases on the lives of those affected comparable. One of the 
most commonly used measures of the burden of disease is 
disability-adjusted life years (DALYs). They refer to the sum of 
years of life affected by ill health or disability (years lived with 
disability, YLD; their calculation includes, among other things, 
a weighting factor that takes into account the severity of the 
disease or disability) and the years of life lost due to premature 
death (YLL) in a population (Porst et al., 2022; Fig. 2.2-3).

The Global Burden of Diseases, Injuries and Risk Factors 
Study (GBD) regularly calculates the burden of disease for 

numerous illnesses. For 2019, the scientists calculated an 
absolute number of 2.5 billion DALYs worldwide, attributable 
to 396 diseases (Vos et al., 2020). This figure has remained 
almost constant since 1990 (Fig. 2.2-2). The absolute number 
of DALYs can be used to estimate the need for health services 
and how much of a strain this might cause on health systems.

In addition to the absolute number, DALYs can also be meas-
ured relative to the population (usually per 100,000 people) or 
be age-standardized. In this way, effects of population growth 
or demographic change can be taken into account, since there 
are usually more sick people in a larger and older population. 
Taking the ageing population into account, the DALY rate 
has fallen since 1990, which, in turn, reflects a general im-
provement in global health – although this is a result of very 
different and complex trends within individual disease groups 
and diseases (Vos et al., 2020).

DALYs

Expected
life yearsPremature death

Disease or DisabilityHealthy life

Years Lived with Disability Years of Life Lost
due to death

YLD YLLDisability-Adjusted Life Years are a measure of the burden
of disease and refer to the sum of years affected by 
disability and years lost due to premature mortality 

= +

Figure 2.2-3
Calculation of the burden of disease in terms of disability-adjusted life years (DALYs). These correspond to the sum of the 
years of life affected by ill health or disability (years lived with disability; YLD; their calculation includes, among other 
things, a weighting factor that takes into account the severity of the disease or disability), and the years of life lost due to 
premature death (YLL) in a population. 
Source: WBGU, based on Planemad (Wikipedia)



2 Health – a systemic view

28

No data 0 1,000 2,500 5,000 10,000 25,000

DALYs per 100,000 individuals

b

No data 15,000 17,500 20,000 25,000 30,000 35,000 40,000 45,000 50,000

DALYs per 100,000 individuals

a

Figure 2.2-4
Burden of disease from (a) non-communicable diseases and (b) communicable, maternal, 
neonatal and nutritional diseases by country, 2019.
Source: Ritchie and Roser, 2022b
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continuously worldwide since 1990 (Global Burden of 
Disease Collaborative Network, 2021). Most suicides 
occur in connection with mental disorders. Suicides are 
more common in men than in women, and the suicide 
rate rises with age (Wolfersdorf and Hegerl, 2019).

Rising prevalence can also be observed for aller-
gies, whereby the burden of disease is mainly borne by 
children. It is estimated that between 10 and 40 % of 
the population is affected by allergies, depending on the 
country. Apart from genetic risk factors, environmental 
aspects play a major role in the development of allergies 
(WAO, 2013).

In addition to a high burden of disease and associ-
ated deaths, non-communicable diseases lead to a high 
economic burden: on the one hand as a result of the direct 
costs of illnesses and, on the other hand, through indirect 
costs, e.g. a reduced ability to work. Non-communicable 

diseases are projected to cost the world US$30,000 bil-
lion over the period 2011–2030, equivalent to about half 
of global GDP in 2010 (Bloom et al., 2011). On the other 
hand, investing in interventions to promote health and 
prevent non-communicable diseases would generate a 
high return on investment, which in turn could greatly 
benefit low- and middle-income countries (WHO, 2022d). 
For example, an additional investment of US$18 billion 
per year across all low- and middle-income countries 
would lead to net economic benefits of US$2,700 billion 
over the next seven years (Watkins et al., 2022).

2.2.2.2
Risk factors for non-communicable diseases
Individual lifestyle factors such as tobacco and alcohol con-
sumption, physical inactivity, unhealthy diets and stress 
promote the development of many non-communicable 

Table 2.2-1
Burden of disease (expressed in DALYs) and deaths attributable to individual disease groups and conditions per year.
Source: Vos et al., 2020

Disease DALYs/year 
[million]

Deaths/year
[million]

Cardiovascular diseases  393  18.6

including:     Ischaemic heart disease 
Strokes

 182 
 143

 9.9 
 6.6

Cancers  250  10.0

Musculoskeletal disorders  150  0.1

including:    Lower back pain 
Neck pain 
Osteoarthritis

 63.7
 22.1
 18.9

Chronic respiratory diseases  104  4

including:    Chronic obstructive pulmonary disease (COPD) 
Asthma

 74.4
 21.6

 3.3 
 0.5

Type 2 diabetes  66.3  1.5

Table 2.2-2
Change in the global burden of disease (in DALYs) from 1990 to 2019 in percent.
Source: Global Burden of Disease Collaborative Network, 2021

Disease Absolute change Change per 100,000

Cardiovascular diseases  + 40 %  – 3 %

Cancers  + 53 %  + 6 %

Musculoskeletal disorders  + 77 %  + 23 %

Mental illnesses  + 55 %  + 7 %

Chronic respiratory diseases  + 21 %  − 16 %

Type 2 diabetes and chronic kidney disease  + 122 %  + 53 %
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diseases. These risk factors are closely linked to socio- 
economic status and ‘health-hostile’ living conditions, for 
example when water is more expensive than sweetened 
lemonades, unhealthy ultra-processed foods are more 
accessible than fruit and vegetables, or a lack of green 
spaces and road safety do not allow sufficient physi-
cal activity (WHO, 2022d). In addition, metabolic risk 
factors resulting from lifestyle factors – such as high 
blood pressure, overweight and obesity, high sugar and 
lipid levels in the blood – play a substantial role in the 
development of non-communicable diseases (Murray 
et al., 2020). Table 2.2-3 provides an overview of the 
burden of disease and the number of deaths attributable 
to individual risk factors.

Overall, a trend is emerging that, in addition to 
metabolic risk factors such as overweight, obesity and 
blood sugar, many environmental risk factors have also 
increased significantly in recent years (Murray et al., 
2020). For example, a high body-mass index (BMI), am-
bient air pollution and high fasting blood plasma glucose 
levels were the three risk factors that contributed to 
more than one per cent of the global burden of disease 
in 2019, and whose exposure increased by more than 
one per cent per year (Murray et al., 2020). Figure 2.2-5 
shows the risk factors that caused the most deaths in 
2019 (Murray et al., 2020).

To sum up, non-communicable diseases and their 
risk factors are on the rise worldwide. They are play-
ing an increasing role in the epidemiological transition 

in many countries and regions and, together with in-
fectious diseases, are contributing to a double burden. 
Factors and behaviours that favour the development 
of non-communicable diseases also often contribute to 
environmental problems.

2.2.3
Infectious diseases: old successes and  
new challenges

At the latest since the outbreak of the COVID-19 pan-
demic, it has been clear that, even in high-income coun-
tries, the spread of infectious diseases is by no means over.

Most infectious diseases originate in animals, although 
zoonoses in the narrower sense are defined only as those 
diseases that can be transmitted between animals and 
humans on a regular basis (and not just as a single event). 
About 70 % of newly emerging infectious diseases and 
almost all known pandemics are zoonoses, and there is a 
large reservoir of viruses in animals that could potentially 
infect humans (IPBES, 2020).

2.2.3.1
COVID-19 pandemic: harbinger of an 
age of pandemics?
Against the background of past pandemics (SARS, Ebola, 
influenza and others), the danger posed by emerging 
and re-emerging infectious diseases has been pointed 

Table 2.2-3
Number of DALYs and deaths attributable to individual risk factors for non-communicable diseases per year.
Source: Murray et al., 2020

Risk factor DALYs/year [million] Deaths/year [million]

Lifestyle

Tobacco consumption
Unhealthy diets
Alcohol use
Low physical activity

 230
 188
 93
 16

 8.7
 7.9
 2.4
 0.8

Metabolic

 High (systolic) blood pressure
High blood glucose
High body-mass index
High blood-lipid levels

 235
 172
 160
 98.6

 10.8
 6.5
 5
 4.4

Environmental and occupational

Air pollution (ambient)
Air pollution (household)

 118
 91

 4.1
 2.3

Unsafe water, sanitation, and hand-washing  88  1.7

 Non-optimal temperature  38  2

Occupational risks  66  1.2
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out again and again. The WHO, for example, warned 
in 2014 that such diseases can lead to a large number 
of deaths and would have serious social and economic 
consequences (WHO South-East Asia, 2014). And this 
was by no means the only warning (e.g. Ross et al., 
2015; Ross, 2017; Morse et al., 2012; Fineberg, 2014; 
Monaco and Gupta, 2018). The COVID-19 pandemic 
has dramatically demonstrated the justification of 
such warnings. Worldwide, there have been more than 
760 million confirmed cases and more than 6.8 million 
deaths since the pandemic began (as of 16 March 2023). 
Most of these were recorded in high-income countries. 
However, model calculations suggest that the figures in 
low- and middle-income countries could be significantly 
higher than officially reported (Adam, 2022) and that 
the burden of disease from COVID-19 could be mark-
edly higher in low- and middle-income countries than 
in high-income countries (Levin et al., 2022). The WHO 
attributes a total of nearly 15 million deaths to COVID-19 
and other illnesses or injuries that could not be treated 
in time or adequately because the health systems were 

overburdened during the pandemic (WHO, 2022r). 
Furthermore, there is a strong correlation between the 
presence of non-communicable diseases and COVID-19. 
For example, widespread diseases such as obesity, type 2 
diabetes, cardiovascular diseases and the underlying risk 
factors, as well as pre-existing mental disorders, make 
severe cases of COVID-19 and COVID-19-related deaths 
more likely (Adab et al., 2022).

The consequences of the pandemic in many areas of 
society are enormous, and socially disadvantaged groups 
of society have been particularly hard hit. For example, 
in terms of both risk of disease and mortality rates, a 
higher risk was found among poor population groups, 
disadvantaged ethnic groups, people in lower-paid em-
ployment, people in regions affected by humanitarian 
crises and people affected by migration, as well as among 
the homeless (WHO, 2021b).

Economically, the COVID-19 pandemic triggered the 
deepest recession since World War II, hitting the poor-
est countries hardest (Yeyati and Filippini, 2021). In 
many states, the measures introduced to combat the 
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pandemic involved more far-reaching restrictions on 
freedom than constitutional lawyers could ever have 
imagined. In the field of public health in low- and 
middle-income countries, the COVID-19 pandemic has 
slowed down urgently-needed health-system reforms 
vis-à-vis non-communicable diseases and jeopardized 
many of the recent successes in the fight against infec-
tious diseases. For example, after years of decline, the 
pandemic has led to a resurgence in deaths from tuber-
culosis (WHO, 2021n). Activities in the field of neglected 
tropical diseases (NTDs) were also affected by the pan-
demic (Aborode et al., 2022).

The response to the COVID-19 pandemic, on the 
other hand, has shown what is possible in the fight 
against infectious diseases when there is the necessary 
political will and cooperation between different sectors. 
Worldwide, approx. US$16,000 billion was mobilized to 
tackle the pandemic in 2020 (Yeyati and Filippini, 2021). 
However, the Global Health Security Index concluded 
at the end of 2021 that still no country in the world is 
adequately prepared for another pandemic (Bell and 
Nuzzo, 2021).

2.2.3.2
Maternal and child health: existing inequalities 
and positive trends
Maternal and child health is categorized together with 
infectious diseases in the survey of the global burden of 
disease. Just like infectious diseases, maternal and child 
mortality is particularly high in low-income countries. 
Maternal and child health has improved in recent decades, 
as evidenced by, among other things, a 38 % decline in 
maternal mortality between 2000 and 2017 (PMNCH, 
2022). However, this is not in line with the annual decline 
that would be needed to reach the SDG target of a max-
imum of 70 maternal deaths per 100,000 live births 
(WHO and UNICEF, 2022b). In 2017, this figure was 
eleven per 100,000 live births in high-income countries 
and 462 per 100,000 live births in low-income countries 
(WHO, 2019f). In addition, the COVID-19 pandemic, 
conflicts and the climate crisis are currently endangering 
maternal and child health (WHO and UNICEF, 2022b). 
Furthermore, significant global differences persist. For 
example, 94 % of maternal deaths occur in low- and 
middle-income countries, and 82 % of deaths among 
children under the age of five occur in sub-Saharan 
Africa and South Asia (PMNCH, 2022). Most maternal 
deaths could be prevented if timely care was provided 
by qualified medical personnel (WHO, 2022h). The 
Global Strategy for Women’s, Children’s and Adolescents’ 
Health formulates the vision of a world in which every 
woman and child has a right to physical and mental 
health and well-being, as well as social and economic 
opportunities and inclusion in shaping prosperous and 

sustainable societies (EWEC, 2015). The implementation 
of these rights would also offer major economic benefits 
through higher educational achievements, more people 
in employment and more social contributions.

2.2.3.3
HIV/AIDS, malaria and tuberculosis: socio-
economic differences are jeopardizing successes
Alongside malaria and tuberculosis, HIV/AIDS is one of 
the infectious diseases that receives a lot of attention 
worldwide. Deaths from HIV/AIDS have fallen by more 
than half since 2004. This is partially due to the fact 
that, in the meantime, an HIV infection has become a 
controllable chronic disease, thanks to the availability of 
new and improved drugs. However, in 2021, only 54 % of 
infected children received such treatment (WHO, 2021o). 
A major barrier to more widespread treatment is the 
price of patent-protected medicines. Poverty is a major 
driver of HIV/AIDS, so that death rates in low-income 
countries are almost 50 times higher than in high-in-
come countries (Global Burden of Disease Collaborative 
Network, 2021).

For malaria, there has also been a positive trend in 
recent years. The number of deaths from malaria fell 
by over 30 % between 2010 and 2017, although there 
has been a slight increase since then (Global Burden of 
Disease Collaborative Network, 2021). Most malaria 
cases (95 %) and malaria-related deaths (96 %) in 2020 
occurred in Africa, which is linked to socioeconomic fac-
tors as well as to the prevalence of the vector mosquito. 
About 80 % of these deaths affected children under the 
age of five (WHO, 2021i). However, the fundamentally 
decreasing trend in malaria infections could reverse again 
in the future. With increasing warming, the spread of 
the vector mosquito to higher latitudes and altitudes may 
lead to the exposure of previously unaffected popula-
tions and countries.

About a quarter of the world’s population is currently 
infected with the tuberculosis pathogen Mycobacterium 
tuberculosis (WHO, 2021k). The lifetime risk of  infected 
people developing tuberculosis disease is 5  –10 %, 
although the risk is higher among people with HIV, mal-
nutrition or diabetes (WHO, 2021k). Tuberculosis was 
the second most prevalent cause of death from infectious 
diseases after COVID-19 in 2020 (WHO, 2021k); 98 % 
of tuberculosis cases occur in low- and middle-income 
countries (WHO, 2021k). Inadequate treatment can lead 
to multidrug-resistant forms of tuberculosis, which pose 
a significant threat to public health worldwide.
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2.2.3.4
Neglected and poverty-associated 
tropical diseases: lack of attention despite 
high prevalence
Neglected and poverty-associated tropical diseases 
(NTDs) are infectious diseases that occur primarily in 
tropical and subtropical regions and are associated with 
poverty. These diseases include leprosy and dengue. 
Due to a lack of economic incentives, little research is 
carried out on them despite the large burden of disease, 
and they receive little political attention compared to 
other infectious diseases. According to the WHO, over 
one billion people are affected by NTDs (WHO, 2012a). 
Infections are linked to poor water quality, poor housing 
conditions and inadequate sanitation. Children are the 
most affected by these diseases (WHO, 2012a).

2.2.3.5
Resistance to antimicrobial agents: a serious 
threat to health
The WHO lists antimicrobial resistance (AMR) among the 
top ten threats to public health (WHO, 2021p). AMRs 
limit treatment options. The main reason for their emer-
gence is the incorrect and excessive use of antibiotics 
in human and veterinary medicine and in industrial 
animal fattening (Section 5.2.3). In 2019, the deaths of 
almost five million people were associated with AMR: 
the highest death rate (27.3 deaths per 100,000 people) 
was in sub-Saharan West Africa (Murray et al., 2022). 
Section 5.2.3 goes into more detail on the topic of AMR.

2.2.4
Quality of life as a new indicator for 
healthy societies

Although the burden of disease is a useful concept for 
comparing the (global) importance of different diseases, 

it is only of secondary importance for individual people. 
According to the WHO’s definition, human health is more 
than the absence of disease; rather it is “a state of com-
plete physical, mental and social well-being” (Preamble 
of the WHO Constitution). Existing concepts of health 
promotion and prevention can be found in sources rang-
ing from the Ottawa Charter to the WHO’s current Geneva 
Charter for Wellbeing (WHO, 1986, 2022a; Box 3.3-1). 
They all require a paradigm shift in the governance of 
societal, economic and political structures and processes 
that focuses not only on existing diseases, but rather 
on protecting and promoting the health of individuals 
and societies. Medicine is increasingly trying to assess 
health with this broad understanding using indicators 
such as quality of life (QoL) and health-related quality 
of life (HRQoL). The WHO defines quality of life as “an 
individual’s perception of their position in life in the 
context of the culture and value systems in which they 
live and in relation to their goals, expectations, standards 
and concerns” (WHO, 1998). Health-related quality 
of life looks at quality of life in relation to health and 
disease, and includes physical, psychological and social 
dimensions (CDC, 2022). The subjective perception of 
health plays an essential role here. However, up to now, 
research on health-related quality of life has come mainly 
from North America and Europe (Zheng et al., 2021). 
There has not yet been any standardization of different 
measurement methods or instruments.

Globally, quality of life is highest in countries where 
the Human Development Index (HDI) is very high 
(Fig. 2.2-6; Koohi et al., 2017).

However, in some cases available data have shown 
different developments of health-related quality of life 
in different countries and population groups in recent 
decades (Klar et al., 2021; Tang et al., 2020). In or-
der to focus more on positive aspects of human health 
(including quality of life) in terms of prevention and 
health promotion at both the individual and societal 
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level, it is necessary not only to improve assessments of 
these particular aspects, but also to consider the other 
social, ecological and economic factors that can influence 
human health (Section 2.2.5).

2.2.5
Social, cultural, economic and ecological 
determinants of human health

Human health is decisively influenced by numerous 
other factors in addition to individual factors like age, sex 
or genes. These include the social, cultural and economic 
living conditions in which people find themselves, as well 
as natural environmental factors. In the model developed 
by Dahlgren and Whitehead (1991), the determinants 
of health are divided into five areas ranging from fixed 

determinants such as age and sex to influenceable indi-
vidual, socio-economic, cultural and environmental de-
terminants (Figure 2.2-7).

In addition to the classification by Dahlgren and White-
head (1991), there are other – in some cases very long – 
lists of health determinants that vary in detail and can be 
assigned to the most diverse categories. Social, economic, 
political, cultural, normative and ecological determinants 
are mentioned, although there is no consensus on these 
in the literature. There is agreement, however, that they 
all interact with each other in a multi-layered way. The 
following section addresses socio-economic or social, 
commercial and environmental determinants in particular.

For example, in countries of all income classes world-
wide the health of people with a lower socio-economic 
status is worse than that of socio-economically bet-
ter-off sections of the population (e.g. Mackenbach et 
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al., 2008). Building on this observation, the WHO defines 
social determinants of health as the living conditions and 

“circumstances in which people are born, grow, live, work 
and age”. Inequalities in living conditions affect health 
as a result of unequal access to education and healthcare, 
unequal working conditions and leisure opportunities, 
and unequal housing. Furthermore, these living condi-
tions are shaped by existing national and international 
market imbalances and an unequal distribution of power, 
income, goods and services (CSDH, 2008).

The WHO Commission on the Social Determinants of 
Health (CSDH) thus inevitably regards the question of 
health inequity as an ethical question of social justice. 
Health equity – i.e. equal potential for health – is defined 
as “the absence of unfair and avoidable or remediable 
differences in health among population groups defined 
socially, economically, demographically or geographically” 
(WHO, 2021l). State institutions are named as primarily 
responsible for making social and health equity a reality 
(WHO, 2010a2). Health systems have a key role to play 
here (Section 6.1.1).

In addition to socio-economic determinants, cultural 
conditions also influence human health and illness, 
e.g. through the way people think about health and 
illness and how their health behaviour is culturally 
shaped. In this context, societal conventions, values 
and norms also govern which determinants of health 
are attributed the greatest importance (Section 6.3.1).

Whereas the general socio-economic, cultural and 
environmental conditions can hardly be influenced by 
an individual alone, the degree of individual influence 
increases in the case of living and working conditions, 
through social relationships to personal lifestyle. On 
the other hand, all factors – with the exception of the 
innermost circle – can be decisively shaped by political, 
social or economic measures (Dahlgren and Whitehead, 
1991; Figure 2.2-7).

Knowledge of these determinants is important be-
cause they provide the basis for improving people’s 
health (health promotion) or preventing the occurrence 
of diseases (prevention; Box 3.1-1; Section 6.3.2). If 
(political) measures aim at influencing people’s individ-
ual behaviour (e.g. information campaigns and health 
education), this is referred to as behavioural preven-
tion. In addition, structural prevention aims to shape 
the living conditions and contexts in which people find 
themselves in a way that promotes health (e.g. environ-
mental-protection measures, health-promoting subsidies 
relating to nutrition, occupational health and safety, 
social standards, strengthening social inclusion in com-
munities; Dahlgren and Whitehead, 2007; BMG, 2019).

In addition to Dahlgren and Whitehead’s (2007) model 
of determinants of health (Figure 2.2-7), the WHO’s 
concept of social determinants developed by the CSDH in 
2010 is also frequently used (WHO, 2010a; Figure 2.2-8). 
In this concept, the WHO integrates social, economic and 
political factors and explains the dynamic interactions 
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between the individual determinants and their influence 
on an individual’s socio-economic position and health sta-
tus in society. A person’s socio-economic position is largely 
governed by the determinants of education, occupation, 
income, social class, ethnicity and gender; it is crucial 
for the expression of a group of specific health determi-
nants (referred to here as ‘intermediary determinants’). 
It includes the material living conditions such as housing 
conditions (including the neighbourhood and environ-
ment) and the ability to provide oneself with such goods 
as warm clothing or healthy food. It also includes working 
conditions as well as psychosocial circumstances (stressors 
at the psychosocial level or caused by aggravated living 
conditions, relationships or social networks). Behavioural 
and biological factors are also counted as intermediary 
determinants, and these can be more or less pronounced in 
different social strata. A person’s socio-economic position 
also influences their access to health systems or health 
services, which in turn affects their health (Section 6.1.1). 
Resulting differences and injustices between individuals 
and different classes become clear at the societal level. The 
societal degree of health equity is thus greatly influenced 
by the above-mentioned determinants. At the same time, 
the WHO emphasizes that the socio-economic position 
described above does not arise independently of the 
societal context. It must be observed in interaction with 
the socio-economic and political context, i.e. all social and 
political mechanisms that influence the shaping of societal 
strata: governance in general, the design of the welfare 
state, social security, economic policy, education policy, 
the labour and housing market, but also culture and val-
ues can be named as examples. All the above-mentioned 
determinants of the socio-economic and political context, 
the socio-economic position and the intermediary deter-
minants are referred to by the WHO as social determinants 
of health (WHO, 2010a).

The WHO CSDH concept has chosen ‘social deter-
minants’ as the umbrella term for all the factors de-
scribed. Economic factors such as jobs, incomes, financial 
resources or expenditure and debts, as well as per-capita 
income, income differences or the Gini coefficient are 
also defined elsewhere as economic determinants of 
health (Navarro et al., 2003; Chung and Muntaner, 2006; 
WHO, 2010c), although there is no fixed list for these 
either. However, positive or negative effects on health 
or health equity have been documented for numerous 
determinants – albeit based on qualitatively different 
(hitherto heterogeneous) data. These include market-reg-
ulation mechanisms relating to goods that are either 
harmful or beneficial to health, such as tobacco, alcohol, 
healthy or unhealthy food (regulations, taxes, subsidies), 
and a lack of financial resources due to economic crises 
or housing that is too expensive. Employment and good 
working conditions have a positive influence on health, 

while the impact of income inequalities is negative. Un-
employment insurance and welfare-state interventions 
that reduce precarious employment situations also have 
positive effects. The privatization of public healthcare 
facilities, on the other hand, can pose health risks. The 
data situation is still partially insufficient with regard to 
specific welfare-state interventions (Naik et al., 2019).

Increasingly, the literature also discusses commercial 
determinants of health, i.e. “private-sector activities 
impacting public health, either positively or negatively, 
and the enabling political economic systems and norms” 
(WHO, 2021h). The organization and nature of economic 
activities can affect the population’s health in many ways. 
Examples include working conditions, the design of sup-
ply chains, product design, lobbying or influencing peo-
ple’s preferences and purchasing behaviour (for example 
through advertising), but also the sale of unhealthy prod-
ucts such as tobacco, alcohol or highly processed food. 
By these mechanisms, economic activities influence, for 
example, the incidence of non-communicable diseases 
such as overweight, diabetes, cardiovascular diseases and 
cancers (Kickbusch et al., 2016; WHO, 2021h).

At the same time, ecological criteria are also increas-
ingly finding their way into models on the determinants 
of human health (Box 2.1-2; Section 3.2.2). Initially, the 
environmental determinants discussed included local or 
regional access to clean water and sanitation, hygienic 
living conditions, air pollution and extreme weather 
events (WHO, 2012b). Now, global, ecological deter-
minants are also being named, e.g. by integrative and 
transdisciplinary health concepts such as One Health and 
Planetary Health (Section 3.3). Natural systems and their 
ecosystem services are seen here as fundamental deter-
minants of human health and well-being. For example, 
climatic conditions, biodiversity and intact ecosystems, 
nitrogen and phosphorus cycles, a functioning ozone 
layer, but also general access to clean water, oxygen and 
food are listed (CPHA, 2015).

2.2.6
Trends in determinants of human health

Within the last 50 years, there has been a clear overall 
trend towards improved social determinants of health 
and increasing life expectancy. In addition to access to 
better-quality health services, the main contributory 
factors have been rising incomes, adequate nutrition, 
education and better housing conditions. However, the 
influence of politics on lifestyles and living conditions is 
also considered to have a great effect (James et al., 2017). 
In general, a correlation can be observed between rising 
national income and an increasing life expectancy in the 
population (Figure 2.2-9).
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However, it should not be forgotten that significant 
inequalities remain when it comes to life expectancy. 
While many billions of people have found their way 
out of poverty, about one billion people continue to live 
in extreme poverty and have been left behind by the 
rest of the world’s population (World Bank, 2020). In 
addition, people in countries where a particularly large 
proportion of the population is below the poverty line 
also tend to be the furthest below this line (Hasell et 
al., 2022). Furthermore, the progressively worsening 
condition of ecological determinants such as climate 
change, biodiversity loss and pollution is also relevant, 
including the cumulative impacts of extreme events, 
especially on vulnerable groups (Section 2.3).

2.2.7
Syndemic times: numerous global health crises 
are converging

Humanity is already in the midst of numerous global 
health crises. Even before the COVID-19 pandemic, the 
simultaneous presence of globally widespread diseases 
and their risk factors was referred to as a global syndemic. 
The term syndemic is used to indicate that these differ-
ent globally widespread health crises or disease risks 
not only occur simultaneously, but also interact with 
each other, potentially reinforcing one another. In some 
cases they are attributable to common causes (Singer, 
2009). Swinburn et al. (2019) use the term syndemic 
to describe the simultaneous and globally cumulative 
presence of different non-communicable diseases, but 
also their risk factors (e.g. overweight, undernutrition 
and malnutrition in humans), as well as common causes 
of these different health crises (such as climate change, 
which can influence health both directly and indirectly). 
However, the term syndemic can also be applied to the 
aggregation of other widespread health risks such as 
social inequality, and diseases like mental or infectious 
diseases, as well as common drivers such as ecological 
changes (Singer, 2009; Singer et al., 2017).

The complex interaction of individual widespread 
diseases and disease risks within the syndemic is partly 
due to self-reinforcing common causes and leads to 
complex secondary diseases. The underlying causes of 
syndemics (syndemic drivers) and the resulting chal-
lenges posed by the different health crises make joint 
and integrated action necessary in order to effectively 
address the global syndemic.

The COVID-19 pandemic has exacerbated this 
pre-existing syndemic and its risk factors. Similarly, 
the global prevalence of lifestyle-related risk factors 
(e.g. unhealthy diets as well as physical inactivity) also 
became evident – because they influenced the course 

of COVID-19 cases. For example, overweight and obese 
people experience much more severe cases of COVID-19 
than people of normal weight (Zhang et al., 2021). In low- 
and middle-income countries, the COVID-19 pandemic, 
in combination with various other factors (e.g. unhealthy 
western lifestyles, economic and social factors), further 
exacerbated the existing double burden of disease. Thus, 
the COVID-19 pandemic is part of – or an indicator for – 
an undesirable global health development and provides 
a reason to introduce cause-oriented countermeasures 
that do more than alleviate symptoms.

Despite all its catastrophic consequences, COVID-19 
should now be seen as an opportunity to strengthen 
global, strategic and preventive strategies with the aim of 
mitigating the global syndemic and thus also anticipated 
future epidemics or pandemics (e.g. caused by emerging 
infectious diseases, zoonoses but also other risk factors 
for non-communicable diseases) as well as their interac-
tions with global environmental changes (Section 2.3).

2.3
Global environmental changes and 
the health of humans and ecosystems: 
status quo and trends

The World Health Organization sees climate change as 
the biggest threat to human health worldwide (WBGU, 
2018c). It is an equally serious threat to the health of 
other living organisms that live together in ecosystems 
and determine the way the latter function. The World 
Economic Forum (2021) also believes that it is urgent 
to extrapolate actions from the realization that climate 
change, biodiversity loss and environmental pollution 
not only influence each other, but amplify each other’s 
effects and endanger the health of all living beings. 
Climate change and biodiversity loss in particular are 
considered key factors threatening human health (IPCC, 
2022c; IPBES, 2019). However, in terms of the planetary 
boundaries (Rockström et al., 2009b; Box 2.3-1), both al-
ready reached levels years ago that threaten the integrity 
of ecosystems and thus the fundamental prerequisites 
for sustainable life on Earth (Fanning et al., 2022). There 
is no doubt that Planet Earth is in a critical condition.

Climate change is advancing so rapidly that the nat-
ural adaptive capacity of many ecosystems cannot keep 
pace. Climate change, rising global pollution and the loss 
of biodiversity are limiting ecosystem functions and 
services in many cases. This has profound impacts on 
societal and economic systems and poses a substantial 
and multiple threat to human health. As a result, many 
of the UN Sustainable Development Goals are becoming 
increasingly difficult to achieve. The extent of the threat 
to human health posed by global environmental changes 
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and the urgency of successfully counteracting it are as 
yet not sufficiently reflected in political action. There are 
considerable deficits in environmental governance, es-
pecially in the national implementation of international 
regulations and targets (Secretariat of the Convention 
on Biological Diversity, 2020; Biermann et al., 2022b). 
Moreover, actors in environmental governance and the 
health sector are only gradually coming together, most 
recently accelerated by the COVID-19 pandemic.

The following section begins by explaining the ori-
entation of environmental goals (guard rails) towards 
the assessment of risks, and then discusses the three 
environmental crises of climate change, biodiversity loss 
and environmental pollution as causes of health risks in 
general. Subsequently, some major health risks result-
ing from global environmental changes (heat, drought, 
storms and floods and environmental pollution) are 
explained in concrete terms as examples. The section also 
examines how these environmental drivers can interact.

2.3.1
Climate change, biodiversity loss and 
environmental pollution as drivers of health 
risks for ecosystems and humans

Climate change is taking on dramatic features. Its effects 
are also increasingly being felt directly by people in 
all regions of the world (IPCC, 2019c, 2022c). Caused 
by anthropogenic greenhouse-gas emissions, the mean 
temperature of the Earth’s surface rose by 1.09°C in the 
period from 2011 to 2020 compared to the period from 
1850 to 1900. The temperature increased more over land 
areas than over the oceans (1.59°C compared to 0.88°C; 
IPCC, 2021). Anthropogenic climate change is already 
having an impact on many regional weather and climate 
extremes worldwide. For example, the occurrence of 
extreme heat events, heavy precipitation and droughts 
has become more frequent and intense since the 1950s 
(IPCC, 2021). The physical and chemical properties of the 
oceans are also changing fundamentally (IPCC, 2022d); 
the intensity of storms is increasing, as is the extent of 
coastal flooding and habitat loss as the sea-levels rise 
(IPCC, 2019b; Magnan et al., 2022). A term used for the 
physicochemical changes in the ocean itself is the ‘deadly 
trio’ of ocean warming, hypoxia and acidification (Bijma 
et al., 2013). In many regions of the world’s oceans, the 
frequency of marine heat waves has also roughly dou-
bled since the 1980s due to the continuous warming of 
the oceans (IPCC, 2021). According to current projections, 
these changes will increase further in the course of the 
21st century, and their extent will depend on future 
emissions (IPCC, 2021). For example, if global warming 
reaches 2°C, the projected number of days of combined 

marine heat and acidification extremes will increase 
from 12 to 265 days per year compared to pre-industrial 
times (Burger et al., 2022). Extreme impacts on marine 
ecosystems and their services are to be expected, for 
example and especially in the Arctic (Orr et al., 2022).

At the same time and parallel to climate change, the 
loss of biodiversity is also advancing massively, and both 
processes will intensify more and more in the future. 
Globally, we are currently experiencing a mass extinction 
of species. The present extinction rate is 100 to 1,000 
times higher than the natural background extinction 
rate of species (IPBES, 2019). Like climate change, mass 
species extinction is caused by humans, in particular by 
the destruction and fragmentation of habitats (IPBES, 
2019). 77 % of the Earth’s land area (excluding Antarc-
tica) and 87 % of the ocean area have now been altered 
by the direct impact of human activities. To date, these 
changes have resulted in the loss of over 50 % of plant 
biomass and around 83 % of wild mammal biomass (Erb et 
al., 2018; IPBES, 2019: XXIX, 232). Humans and livestock 
today account for almost 96 % of total mammalian bio-
mass (IPBES, 2019). This means that all other mammals 
combined – from anteaters and elephants to bats and 
zebras – account for only 4 % of biomass. Human over-
exploitation of nature and the associated degradation of 
our own habitat are causing the loss of ecosystem services 
and biosphere resilience. As a result, our overexploitation 
of nature endangers not only the survival, performance 
and health of animal, plant and other species responsible 
for maintaining ecosystems and their services, but also 
the long-term well-being and health of humans, both 
directly (e.g. through the increased incidence of zoon-
oses; Box 2.3-2; Figure 2.3-2; Section 5.1) and indirectly 
(e.g. through a scarcity of biogenic resources and an 
increase in climate change; Figure 2.3-3).

Despite all existing knowledge, human interaction 
with the biosphere is predominantly geared towards 
short-term profits while accepting long-term damage. 
The biosphere is seen as a resource that can be exploited 
until it is exhausted (Maron et al., 2019). The destruction 
of ecosystems that drives biodiversity loss also exacer-
bates climate change – examples include deforestation, 
the destruction of marine ecosystems and the loss of 
peatlands. Furthermore, biodiversity plays an impor-
tant role in the stability, adaptability and resilience of 
ecosystems vis-à-vis environmental changes like climate 
change. Climate change, too, causes damage to ecosys-
tems, reducing the capacity of plants to absorb CO2. This 
can change ecosystems from a carbon sink into a carbon 
source, and possibly even kill them. The degradation and 
destruction of these valuable ecosystems – exacerbated 
by climate change – means that less carbon can be stored; 
the contribution to climate-change mitigation is increas-
ingly lost (WBGU, 2020).
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Box 2.3-1

Risks and planetary guard rails – 
how much is too much?

The WBGU has proposed and applied the concept of planetary 
guard rails for dealing with global environmental changes 
(WBGU, 1994, 2005, 2006, 2020). Guard rails are “quantita-
tively definable damage thresholds, whose transgression either 
today or in future would have such intolerable consequences 
that even large-scale benefits in other areas could not compen-
sate these” (WBGU, 2011: 32). Beyond the guard rails the area 
begins where anthropogenic environmental changes represent 
a risk that is no longer acceptable to society and would overtax 
the ability of societies, species and ecosystems to adapt. Thus, 
planetary guard rails are not variables that can be extrapolated 
from scientific knowledge alone, but normative determinations 
that should be made by policy-makers on the basis of scientific 
knowledge within the framework of democratic processes.

The WBGU first proposed guard rails for anthropogenic 
climate change (WBGU, 1995, 1997), and later also for other 
global environmental changes such as biodiversity loss (WBGU, 
2000), soil degradation (WBGU, 1994, 2005, 2020), ocean 
acidification (WBGU, 2006) and the threat posed by persis-
tent pollutants (WBGU, 2014b). For some of these issues, 
such damage thresholds have now also been laid down in 
international agreements, e.g. a temperature limit for climate 
change in the Paris Agreement, or the goal of land degradation 
neutrality in SDG 15.3 and the UNCCD’s Strategic Framework 
2018 –2030. Land degradation neutrality “is a state whereby 
the amount and quality of land resources necessary to support 
ecosystem functions and services and enhance food security 
remain stable or increase within specified temporal and spatial 
scales and ecosystems” (UNCCD, 2015). However, up to now 
too little attention has been paid to how boundary conditions 
of life narrow when different environmental changes interact 
(Figure 2.1-1). This is also relevant when setting guard rails. 
The risk analyses in the sixth Assessment Report of the IPCC 
are related to setting guard rails. For example, according to the 
IPCC (2022d), the transition from moderate to high (no longer 
acceptable) risk occurs at about 1.5°C of warming in different 
sectors, systems and regions – an impressive confirmation of 
the ambitious side of the Paris climate goal as a guard rail for 
efforts to limit global warming (Figure 2.3-1). The IPCC’s risk 
analysis also takes into account cumulative risks and resulting 
shifts in the transition between risk zones. For example, the 
review of the five main global risk complexes (‘Reasons for 
Concern’) in the sixth Assessment Report revealed that the 
risk transitions currently have to be set at lower degrees of 
warming. This also confirms a maximum warming of 1.5°C as 
the most sensible guard rail for climate policy.

Planetary guard rails define boundary conditions as an ori-
entation for political and societal action. They do not represent 
targets, but minimum requirements that must be met in order 
to achieve sustainable development. A forward-looking sus-
tainability policy should prevent any imminent transgressing 
of the guard rails in time – or make it possible to return to the 
‘prior ’ zone if the guard rail has already been transgressed 
(WBGU, 2014b).

The planetary boundaries proposed by Rockström et al. 
(2009a, b) also point in a similar direction. Planetary bounda-
ries aim to define a safe operating space derived primarily from 
the relatively stable conditions of the Holocene (Rockström et 
al., 2009 a, b; Steffen et al., 2015a). The planetary boundaries 
describe in various dimensions those environmental changes 
that will irreversibly damage the Earth and its conditions for 

life (Steffen et al., 2015a). They represent “scientifically based 
levels of human perturbation of the earth system beyond which 
earth system functioning may be substantially altered” (Steffen 
et al., 2015b). Planetary boundaries do not describe thresholds 
or tipping points of the processes themselves, rather they lie 
‘below’ the respective thresholds in order to compensate for 
possible uncertainties regarding the thresholds set (relative to 
the respective control variable) and to provide society with a 
timeframe for action (Steffen et al., 2015a). As a result of new 
scientific findings and discourses, the planetary boundaries 
are subject to constant, dynamic further development. For 
example, it has been proposed that the definition of a plane-
tary boundary for biodiversity should be revised and adjusted 
(“retaining at least half of the area of each terrestrial ecoregion 
biologically intact to halt the extinction crisis and maintaining 
ecosystem integrity across all lands to preserve and regenerate 
biosphere, ecosystem functions and their contributions to hu-
man well-being”; DeClerck et al., 2021). Similarly, the boundary 
for marine biodiversity needs to be reviewed again and again. 
Exceeding the safe operating space was recently also postulated 
for the boundary for novel entities in the geological sense, e.g. 
chemicals that could have large-scale impacts and threaten 
the integrity of Earth-system processes (Persson et al., 2022). 
The introduction of new boundaries has also been proposed – 
e.g. only recently for green water (terrestrial precipitation, 
evaporation and soil moisture; Wang-Erlandsson et al., 2022).

The WBGU prefers to use the concept of guard rails in the 
sense of a societal agreement on which risks are to be avoided. 
As a basis, the risk assessment of the sixth IPCC Assessment 
Report makes risk levels systematically comparable across 
sectors and systems, taking system characteristics into account 
(e.g. their vulnerability and exposure to climate change).

The following reflections use the example of temperature 
to show how scientific findings can make the societal-political 
negotiation of guard rails possible: for all species, humans 
and their civilization, there is a corridor with conducive living 
conditions which is characterized, for example, by a suitable 
temperature range and factors that interact with it. On both 
sides of this optimum – i.e. at lower and at higher temperatures 
– conditions become increasingly unfavourable, also for hu-
mans (Pörtner, 2021; Xu et al., 2020; IPCC, 2022a). The IPCC’s 
report explicitly avoids speaking of boundary conditions in the 
sense of a more or less abrupt transition from good to bad, but 
talks about a progressive development of risk levels caused by 
adverse developments in ecosystems and human societies as 
global warming increases.

Although the specific impacts of climate change differ in 
each of the systems under consideration, a comparable deter-
mination of the risk level from low to very high can be made 
despite these differences (Figure 2.3-1). Unlike the previous 
report, the last Assessment Report of the IPCC Working 
Group 2 (IPCC, 2022d) stated that at 2°C warming the risk for 
many systems was already considered to be high, while, at 
1.5°C warming, the risk level could still be classified as mod-
erate (Figure 2.3-1c). Only few systems, e.g. warm-water coral 
reefs, are already very seriously damaged when the tempera-
ture rises by this amount. In many regions, these systems are 
already beyond their tipping point and in the high-risk phase 
at the current level of warming. At other tipping points in the 
Earth system, the risk development for humans and nature can 
also intensify (‘accelerate’) across a narrow warming range, 
e.g. as a result of a rapid sea-level rise due to the destabiliza-
tion of Antarctic ice shelf edges. The projected impacts of 
climate change, together with the findings that the risk levels 
in the fifth IPCC Assessment Report were judged too conserv-
ative, make an impressive case for a guard rail of 1.5°C.
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life (Steffen et al., 2015a). They represent “scientifically based 
levels of human perturbation of the earth system beyond which 
earth system functioning may be substantially altered” (Steffen 
et al., 2015b). Planetary boundaries do not describe thresholds 
or tipping points of the processes themselves, rather they lie 
‘below’ the respective thresholds in order to compensate for 
possible uncertainties regarding the thresholds set (relative to 
the respective control variable) and to provide society with a 
timeframe for action (Steffen et al., 2015a). As a result of new 
scientific findings and discourses, the planetary boundaries 
are subject to constant, dynamic further development. For 
example, it has been proposed that the definition of a plane-
tary boundary for biodiversity should be revised and adjusted 
(“retaining at least half of the area of each terrestrial ecoregion 
biologically intact to halt the extinction crisis and maintaining 
ecosystem integrity across all lands to preserve and regenerate 
biosphere, ecosystem functions and their contributions to hu-
man well-being”; DeClerck et al., 2021). Similarly, the boundary 
for marine biodiversity needs to be reviewed again and again. 
Exceeding the safe operating space was recently also postulated 
for the boundary for novel entities in the geological sense, e.g. 
chemicals that could have large-scale impacts and threaten 
the integrity of Earth-system processes (Persson et al., 2022). 
The introduction of new boundaries has also been proposed – 
e.g. only recently for green water (terrestrial precipitation, 
evaporation and soil moisture; Wang-Erlandsson et al., 2022).

The WBGU prefers to use the concept of guard rails in the 
sense of a societal agreement on which risks are to be avoided. 
As a basis, the risk assessment of the sixth IPCC Assessment 
Report makes risk levels systematically comparable across 
sectors and systems, taking system characteristics into account 
(e.g. their vulnerability and exposure to climate change).

The following reflections use the example of temperature 
to show how scientific findings can make the societal-political 
negotiation of guard rails possible: for all species, humans 
and their civilization, there is a corridor with conducive living 
conditions which is characterized, for example, by a suitable 
temperature range and factors that interact with it. On both 
sides of this optimum – i.e. at lower and at higher temperatures 
– conditions become increasingly unfavourable, also for hu-
mans (Pörtner, 2021; Xu et al., 2020; IPCC, 2022a). The IPCC’s 
report explicitly avoids speaking of boundary conditions in the 
sense of a more or less abrupt transition from good to bad, but 
talks about a progressive development of risk levels caused by 
adverse developments in ecosystems and human societies as 
global warming increases.

Although the specific impacts of climate change differ in 
each of the systems under consideration, a comparable deter-
mination of the risk level from low to very high can be made 
despite these differences (Figure 2.3-1). Unlike the previous 
report, the last Assessment Report of the IPCC Working 
Group 2 (IPCC, 2022d) stated that at 2°C warming the risk for 
many systems was already considered to be high, while, at 
1.5°C warming, the risk level could still be classified as mod-
erate (Figure 2.3-1c). Only few systems, e.g. warm-water coral 
reefs, are already very seriously damaged when the tempera-
ture rises by this amount. In many regions, these systems are 
already beyond their tipping point and in the high-risk phase 
at the current level of warming. At other tipping points in the 
Earth system, the risk development for humans and nature can 
also intensify (‘accelerate’) across a narrow warming range, 
e.g. as a result of a rapid sea-level rise due to the destabiliza-
tion of Antarctic ice shelf edges. The projected impacts of 
climate change, together with the findings that the risk levels 
in the fifth IPCC Assessment Report were judged too conserv-
ative, make an impressive case for a guard rail of 1.5°C.

Figure 2.3-1
(a) The IPCC risk concept. The level of risk is deduced from the overlap of the environmental driver or hazard, vulnerability 
and exposure (of ecosystems and human societies), as illustrated in the propeller diagram. (b) The colour transitions in the 
‘burning ember’ diagrams characterize the increase in the risk level depending on global warming and associated climate 
changes. The confidence level reflects the certainty of the semi-quantitative finding. Climate-change mitigation and various 
adaptation options reduce the risk, but there are limits to adaptation associated with an increase in climate damage. (c) 
Examples of key regional risks for Africa, Europe and the Mediterranean. Identified risks have at least a medium confidence 
level. The key risks were identified based on the magnitude of negative consequences and their likelihood and timing (how 
extensive, how big is the change, is it irreversible, will thresholds or tipping points be exceeded, or will cascading effects 
occur across system boundaries?). The ability to respond to the risk, e.g. through adaptation, was taken into account.
Source: IPCC, 2019b: 46, excerpt; IPCC, 2019a: 23, excerpt; IPCC, 2022c: 17, merged excerpts
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Box 2.3-2

Emerging and redistributed diseases: 
consequence of climate change, globalization 
and pollution

According to recent analyses, half of all human infectious dis-
eases are being intensified by climate change due to shifts in 
the geographical distribution of pathogens and milder winters, 
flooding, the collapse of hygiene standards or a general reduc-
tion in the distance between people and disease vectors (Mora 
et al., 2022). Diseases affecting domestic animals, wildlife and 
plants are also affected by the changing climatic conditions, 
and this can also affect human food security. For example, the 
occurrence, intensity, species composition and toxicity of ma-
rine and freshwater algal species and bacteria (e.g. Vibrio spp.) 
change as a result of altered water parameters, and this can 
have an impact on the safety of aquatic food (IPCC, 2022c).

Shifts in wildlife habitats caused by climate change and 
alterations in human land use make zoonoses – diseases that 
are transmitted from animals to humans and vice versa – more 
likely (IPBES, 2020; Section 5.1.2.2). The tiger mosquito, for 
example, a carrier of several diseases – some of them serious – 
had been almost wiped out in Central Europe, but is now 
spreading back into Germany due to global warming (Pluskota 
et al., 2016; Nationale Expertenkommission “Stechmücken 
als Überträger von Krankheitserregern” am Friedrich-Loef-
fler-Institut, 2016).

In many cases, changing conditions of land use (e.g. 
deforestation, industrial agriculture or the establishment of 
artificial irrigation systems and reservoirs) lead to an increase 
in zoonotic infectious diseases in humans (Gottdenker et al., 
2014). Habitat destruction and degradation force wildlife to 
move to habitats that are closer to humans, increasing the 
likelihood of contact and transmission. Zoonoses generally 
have the potential to cause pandemics, i.e. to spread across the 
entire planet (Alimi et al., 2021). This is not least a consequence 
of increasing international trade and travel in a globalized 
world (WEF, 2019). It is estimated that all viral pandemics 
since the beginning of the 20th century have been caused by 
animal-to-human transmission (Vora et al., 2022). However, a 
zoonotic risk also exists in cities, where urbanization is often 
rapid and chaotic, facilitating the spread of disease due to a 
high population density coupled with low living standards and 
a lack of hygienic infrastructure. One example of such diseases 
is leptospirosis – an illness often caused by contact with water 
or mud contaminated by rodent urine. Such conditions affect 
mainly socially disadvantaged population groups.

Another health consequence of climate change is considered 
to be an increase in asthma and allergy symptoms, since pollen 
can fly for longer and new heat-loving plants migrate into 
certain areas (Lake et al., 2017). Asthmatic and general respira-
tory diseases are favoured by fine-dust pollution. Successful 
human adaptation to all these challenges depends, among other 
things, on the success of emission reductions and meeting 
climate targets, but also on strengthening hygiene measures 
and healthcare (Figure 2.3-2).
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Source: IPCC, 2022a: 2881
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Furthermore, ecosystems are threatened by increas-
ing environmental pollution, which also has effects on 
humans. Pollution of air, water and soil is now the most 
important environmental cause of human disease and 
premature death worldwide. Pollution-related diseases 
lead to about nine million premature deaths a year, which 
is 17 % of all deaths worldwide (Fuller et al., 2022). The 
number of deaths attributable to ambient air pollution 
and toxic chemicals has increased by 66 % since 2000 
(Fuller et al., 2022), so that environmental pollution has 
led to significantly more deaths than AIDS, tuberculosis 
and malaria combined (Fuller et al., 2022). In some 
regions many sites are still contaminated as a result of 
previous human activities in the environment. Con-
tamination with carcinogenic chlorine compounds (e.g. 
polychlorinated biphenols) or microplastics has even 
been detected in the most remote regions of the Earth, 
such as the deep sea or the Antarctic (Jamieson et al., 
2017, 2019; Aves et al., 2022). This is exacerbated by the 
increasing presence of novel substances that are directly 
hazardous to health (Section 5.2). The consequences of 
these chemical cocktails – some of which have highly 
complex compositions – for nature and humans have 
only been rudimentarily researched up to now. Chemicals 
that are hazardous to health can also directly reduce 
biodiversity. Plastic waste, especially microplastics, and 
the rapidly growing amount of electronic waste pose a 
threat to the integrity of ecosystems. In 2019, approx. 
53.6 million tonnes of electronic waste was generated 
globally, an increase of 21 % in just five years (Forti et 
al., 2020). The disposal and incineration of plastic waste 
and electronic waste also result in feedback effects with 
climate change (Wiedinmyer et al., 2014; Royer et al., 
2018; EPA, 2022).

Already, the three environmental crises – climate 
change, biodiversity loss and environmental pollution – 
which the UN Environment Programme (UNEP) now 
intends to concentrate on, are having negative effects 
on human health all over the world – although not with 
the same intensity everywhere. For example, nearly 
92 % of pollution-related deaths occur in low- and 
middle-income countries. In countries of all income 
levels, minorities, discriminated groups and vulnerable 
population groups are disproportionately affected by 
pollution (Landrigan et al., 2018). This affects children 
in particular (Box 2.3-3; UNICEF, 2021). It means that 
the people who contributed the least to the causes are 
increasingly bearing the consequences.

2.3.2
(Extreme) heat: it is getting too hot for people, 
animals and plants

Heat acts as a direct stressor on the organism and reduces 
performance and productivity; the growth of individuals 
and the population is restricted. Very few living beings 
can actively regulate their temperature. About 90 % of 
all animals have a body temperature close to the ambient 
temperature, which they can influence through behav-
iour and positioning in temperature gradients or radiant 
heat. These species are particularly affected by climate 
change, as their temperature window also determines 
their geographical distribution. A changing climate will 
therefore also redefine the distribution limits of species, 
leading to new encounters and competitive situations 
and increasing the risk that species may become locally 
extinct. For organisms that can raise their temperature 
endothermically above the ambient temperature, such 
as humans and other mammals or birds, and regulate it 
by moisture evaporation (e.g. sweating or panting), it 
is the combination of heat and humidity – measured 
as wet-bulb temperature – that determines the effects 
of heat on health. The wet-bulb temperature indicates 
the lowest temperature that can be achieved by direct 
cooling via water evaporation. Since humans generate 
approx. 100 W of power during metabolic processes 
which are dissipated as heat to the environment via the 
skin, skin temperatures above 35°C over several hours 
lead to increased core body temperatures. For this reason, 
wet-bulb temperatures of 35°C or more are lethal even 
for healthy people, as no heat can be released from the 
skin to the surrounding air (Sherwood and Huber, 2010). 
If wet-bulb temperatures of 35°C (corresponding to an 
air temperature of 40°C at a relative humidity of 70 %) 
persist for several hours, this is lethal even in a shady, 
well-ventilated environment. This can be regarded as the 
upper temperature limit for human survival. But wet-
bulb temperatures well below 35°C are also dangerous, 
as shown by past heat waves with thousands of deaths 
in South Asia (Im et al., 2017). Similar upper limits apply 
to other mammals, although these may vary depending 
on the core body temperature and mass (Sherwood and 
Huber, 2010). At a global average temperature rise of 
2°C and the associated regular wet-bulb temperatures, 
without technical adaptation measures certain regions 
will become uninhabitable, at least seasonally (Mora et 
al., 2017; Im et al., 2017; Kang and Eltahir, 2018; IPCC, 
2022c; Figure 2.3-4). Accordingly, even at 1.5°C, a sig-
nificant proportion of the population will temporarily 
be living outside the thermal niche that is congenial to 
humans (Xu et al., 2020; IPCC, 2022c; Figure 2.3-5).

Heat waves are becoming much more frequent and 
intense due to climate change (IPCC, 2022c) and are a 
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• Expansion of agricultural land – potential
 area for bioenergy
• Extension of forestry land

• Expansion of agricultural land –
    potential area for foodstuffs and feeds
• Abundance of marine fish stocks

• Expansion of agricultural productiveland –
 potential area for material production
• Extension of forestry land

• Proportion of species known to have
 medicinal properties
• Phylogenetic diversity

• Number of people who feel close to nature

• Diversity of life as a learning stimulus

• Expansion of near-natural and traditional
 landscapes and marine areas

• Continuity of feeling for the landscape

1. Creation and conservation
 of habitats

11. Energy

12. Foodstuffs and feeds

13. Materials and support

2. Pollination and seed
 dispersal, etc.

3. Regulation of air quality

4. Climate regulation

5. Regulation of ocean
 acidification

6. Regulation of quantity of
 fresh water
7. Regulation of the quality of
 freshwater resources and
 coastal waters

8. Composition, protection and
 decontamination of soils

9. Regulation of risks and
 extreme events

10. Regulation of pests and
 diseases

14. Medical, biochemical and
 genetic resources

15. Education and inspiration

16. Physical and psychological
 experience

17. Emotional attachment to home

18. Options for the future

Intact, i.e. functioning and resilient 
ecosystems are habitats in which all 
species, including humans, can live 
undisturbed. Intact ecosystems also 
have a prophylactic effect with regard to 

conflicts between humans and wild 
animals. Being exposed to a high 
degree of biodiversity improves 
people's mental well-being. Further-
more, a high level of diversity, e.g. of 

agricultural crops and pollinators like 
insects or birds, is important for global 
food production.

Functioning ecosystems and their 
material cycles are essential for 
regulating and cleaning the air, water 
and climate. Plants, for example, absorb 
poisonous and other substances that 
are harmful to health, thus providing 
clean air for breathing. Forests and 
other vegetation-rich ecosystems store 
water in the soil and ensure the 
availability of drinking water by creating 
groundwater. The structure of 
multilayered and fertile soil is the basis 
of functioning terrestrial ecosystems 
and, e.g., the filtering of water or the 
agricultural cultivation of food. Coastal 
vegetation protects the land and human 
infrastructures which lie behind it from 
storms and flooding. Habitats that are 

as undisturbed as possible by humans 
reduce the probability of new diseases 
emerging and spreading to humans. 
Furthermore, a biodiverse fauna 
effectively regulates the populations of 
pests and disease vectors.

Wind and hydroelectric power, as well as 
sustainable forestry and agriculture can 
contribute to the production of 
renewable energy and thus to the 
energy transition. Moving away from 
fossil fuels as an energy source is 
essential to counteract climate change. 
At the same time, sustainable 

cultivation methods in agriculture, 
forestry and aquaculture can contribute 
to healthier food, global food security 
and climate stabilization.

The conservation of genetic diversity in 
animal and plant species, especially old 
and traditional varieties, is important 

for the resilience of ecosystems. 
Furthermore, many plant species are the 
basis for the manufacture of medicines.

Environmental education that creates 
an awareness of the importance of 
biodiversity for human health is 
essential for a sustainable interaction 
with biological diversity. In various, 
especially Indigenous cultures, a 

respectful attitude to nature is deeply 
ingrained in society. Such an attachment 
to nature, coupled with the knowledge 
that our home and places where we feel 
good are doing well, reduces stress and 
boosts our well-being. High biodiversity, 

e.g. in green and blue urban spaces, 
contributes to our general human 
well-being.

The conservation of biodiversity serves 
present and future generations. Much 
of global biological diversity, including 
plants and animals, has not yet even 

been discovered. Who knows what 
methods or biogenic resources are still 
to be discovered and can be used, for 
example, to heal diseases? Only intact 

ecosystems can maintain options for 
the future.

Figure 2.3-3
Ecosystem services and their importance for health.
Source: WBGU, based on IPBES, 2019
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Intact, i.e. functioning and resilient 
ecosystems are habitats in which all 
species, including humans, can live 
undisturbed. Intact ecosystems also 
have a prophylactic effect with regard to 

conflicts between humans and wild 
animals. Being exposed to a high 
degree of biodiversity improves 
people's mental well-being. Further-
more, a high level of diversity, e.g. of 

agricultural crops and pollinators like 
insects or birds, is important for global 
food production.

Functioning ecosystems and their 
material cycles are essential for 
regulating and cleaning the air, water 
and climate. Plants, for example, absorb 
poisonous and other substances that 
are harmful to health, thus providing 
clean air for breathing. Forests and 
other vegetation-rich ecosystems store 
water in the soil and ensure the 
availability of drinking water by creating 
groundwater. The structure of 
multilayered and fertile soil is the basis 
of functioning terrestrial ecosystems 
and, e.g., the filtering of water or the 
agricultural cultivation of food. Coastal 
vegetation protects the land and human 
infrastructures which lie behind it from 
storms and flooding. Habitats that are 

as undisturbed as possible by humans 
reduce the probability of new diseases 
emerging and spreading to humans. 
Furthermore, a biodiverse fauna 
effectively regulates the populations of 
pests and disease vectors.

Wind and hydroelectric power, as well as 
sustainable forestry and agriculture can 
contribute to the production of 
renewable energy and thus to the 
energy transition. Moving away from 
fossil fuels as an energy source is 
essential to counteract climate change. 
At the same time, sustainable 

cultivation methods in agriculture, 
forestry and aquaculture can contribute 
to healthier food, global food security 
and climate stabilization.

The conservation of genetic diversity in 
animal and plant species, especially old 
and traditional varieties, is important 

for the resilience of ecosystems. 
Furthermore, many plant species are the 
basis for the manufacture of medicines.

Environmental education that creates 
an awareness of the importance of 
biodiversity for human health is 
essential for a sustainable interaction 
with biological diversity. In various, 
especially Indigenous cultures, a 

respectful attitude to nature is deeply 
ingrained in society. Such an attachment 
to nature, coupled with the knowledge 
that our home and places where we feel 
good are doing well, reduces stress and 
boosts our well-being. High biodiversity, 

e.g. in green and blue urban spaces, 
contributes to our general human 
well-being.

The conservation of biodiversity serves 
present and future generations. Much 
of global biological diversity, including 
plants and animals, has not yet even 

been discovered. Who knows what 
methods or biogenic resources are still 
to be discovered and can be used, for 
example, to heal diseases? Only intact 

ecosystems can maintain options for 
the future.
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threat to the health of humans, animals and plants. The 
temperature stress triggered by heat waves has pro-
found physiological consequences for flora and fauna 
and increases the mortality of species – including higher 
human mortality – at the respective limits of distribution, 
and also causes a loss of ancestral habitats (Ruthrof et 
al., 2018; Stillman, 2019).

In addition to directly heat-related morbidity and 
mortality, high temperatures in humans can lead to an 
aggravation of pre-existing conditions such as respiratory, 
cardiovascular and renal diseases or diabetes (Watts et 
al., 2021), as well as effects on mental health such as 
increased aggressiveness or even suicide (Thompson et 
al., 2018). Heat-related mortality has risen by about 
68 % among older people (>65 years) in the last two 
decades (Romanello et al., 2022). Tens of thousands 
of people died, especially elderly people (UNEP, 2004), 
during the 2003 European heatwave alone, and the 
high temperatures in the summers of 2018 to 2020 also 
led to thousands of heat-related deaths (Winklmayr 
et al., 2022). In Europe’s hottest summer to date in 
2022, excess mortality even exceeded 100,000 people 
(Rahmstorf, 2022). This can be observed particularly in 
conurbations – the ‘urban heat islands’ – where out-
door temperatures (especially at night) are higher than 
in rural or suburban areas (Kovats and Hajat, 2008) due 
to a high degree of soil sealing and lack of plant cover. 
The vulnerability of different population groups to ex-
cessive heat exposure varies for physiological but also 
socio-economic reasons. Particularly vulnerable popu-
lation groups include people with chronic pre-existing 
conditions, but also older and very old people, infants 
and children, pregnant women and socio-economically 
disadvantaged people (WHO, 2022k; Watts et al., 2021).

Heat in combination with other factors, such as 
droughts, has also already led to mass deaths of 
wild organisms in terrestrial, freshwater and marine 

ecosystems. Plants are particularly affected (Teskey et 
al., 2015; Marchin et al., 2022). Forests, for example, 
are vulnerable to warming and drought, and more and 
more trees are dying (Teskey et al., 2015; Hammond et 
al., 2022). Heat waves can also have serious and lasting 
effects in marine ecosystems (IPCC, 2021a). These range 
from coral bleaching followed by coral dieback (Hughes 
et al., 2018) to declining yields in fisheries and mari-
culture due to the decrease in biomass or shifts in the 
distribution limits of fish stocks (Cheung and Frölicher, 
2020; IPCC, 2021a). This is especially problematic for 
poorer regions that are particularly dependent on these 
yields (Whitmee et al., 2015; IPCC, 2022c). Heat-related 
adverse effects in agriculture and forestry are also in-
creasing. Milk production in cows is reduced, as is egg 
production in poultry (Amamou et al., 2019; Kumar et 
al., 2021; Thornton et al., 2022). In addition, heat waves 
without droughts or intensified by droughts jeopardize 
the water supply and quality as well as harvest yields. 
In the case of crops, this leads to a reduced build-up of 
biomass and ultimately to crop failures (IPCC, 2019c).

At the same time, the efficiency of the rural popula-
tion decreases, further endangering harvest yields (IPCC, 
2022c). As heat waves affect the health of humans, ani-
mals and plants, food chains are disrupted and, not least, 
food security and the provision of a diverse, healthy 
human diet are jeopardized (IPCC, 2019c, 2022c). This 
exacerbates the problems of hunger, undernutrition 
and malnutrition that continue to exist worldwide 
(Section 4.1). In 2020 for example, approx. 98 million 
additional people were affected by moderate to severe 
food insecurity compared to the 1981–2010 average 
(Romanello et al., 2022).

Box 2.3-3

Children as an example of a vulnerable 
population group

Children are particularly vulnerable to the impacts of climate 
change and biodiversity loss. According to calculations made 
by UNICEF, virtually all children on Earth are exposed to at 
least one of the risks analysed in the UNICEF Climate Risk 
Index: 820 million children are already suffering severely from 
heat waves; 570 million children in coastal regions and along 
rivers are exposed to flooding; 400 million children are at risk 
from hurricanes; 920 million children are already suffering 
from water scarcity. Infectious diseases transmitted by mos-
quitoes or other disease vectors are also on the increase due 

to climate change, and already threaten 600 million children. 
850 million children, i.e. about one third of all children world-
wide, live in regions where several of the above-mentioned 
hazards resulting from environmental changes occur together 
(UNICEF, 2021).

Environmental pollution is also a particular danger for 
children. 815 million children are affected by lead poisoning. 
As many as one billion children are affected by ‘extremely 
high’ air pollution (UNICEF, 2021). Globally, in 2016 for exam-
ple, pollution was responsible for 940,000 child deaths; two-
thirds of the children affected were under the age of five. 
Unborn and newborn children are particularly vulnerable to 
environmental pollution. Even extremely low doses of pollut-
ants lead to increases in illness, disability or death in early 
childhood (Landrigan et al., 2019).
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Figure 2.3-4
Present and projected habitat losses of climatically suitable areas in terrestrial biodiversity hotspots. Projected loss for 
present day (around 1°C warming) and at global warming levels of 1.5°C, 2°C and 3°C. Maps (on the right) show the regional 
distribution of losses in five categories of loss (very low loss 0–20 %, low loss 20–40 %, medium loss 40–60 %, high loss 
60–80 %, very high loss 80  –100 %). The clusters of circles (in the middle) show losses in the five categories of loss in 
each of the 143 hotspot areas of high importance for terrestrial biodiversity conservation, with circles scaled by area size.  
Comparable habitat losses are also to be expected in the ocean.
Source: IPCC, 2022a: 2822 
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2.3.3
Droughts

In addition to heat waves, droughts also have a wide 
range of impacts on human, animal and plant health. 
Droughts are caused not only by heat but also by pre-
cipitation deficits and a consequent lack of surface and 
groundwater. This usually results in problems with the 
available water quality and additional problems of drink-
ing-water shortages, hygiene and food production that 
affect humans in particular. Droughts destroy arable and 
pasture land and accelerate soil degradation, especially in 
the world’s arid regions (desertification), thus destroy-
ing the life-support systems of many people. When 
droughts continue for longer periods, the functionality 
of ecosystems collapses; biodiversity and services are 
also lost for humans.

The acute shortage of water due to a lack of precipi-
tation leads not only to increased plant mortality due to 
desiccation but also to an increased risk of forest fires. 
Forest fires not only destroy ecosystems over large areas, 
they also release the carbon stored in vegetation in the 
form of CO2, which contributes to climate change. Fur-
thermore, droughts reduce plant growth rates and CO2 
uptake by ecosystems, which is considered important 
for mitigating climate change and stabilizing the climate 
(Zhao et al., 2022; Green et al., 2019). Since the moisture 
content of the atmosphere is lower than usual during 
periods with lower or without precipitation, more water 
may be released by plants and soils via evapotranspira-
tion, further accelerating the depletion of water resources 

and increasing the stress on ecosystems (Zhao et al., 
2022). The long-term effects of droughts on watersheds 
should also not be underestimated. Even several years 
after the end of a drought, run-off can remain perma-
nently lower than before the drought, with substantial 
consequences for aquatic ecosystems and planning for 
the human use of water resources (e.g. for irrigation or 
the drinking-water supply; Peterson et al., 2021).

Today, an estimated quarter of the world’s population 
already lives in regions with acute or extreme water 
scarcity (Hofste et al., 2019). Arid areas make up 40 % 
of the terrestrial land area and are home to about 30 % 
of the world’s population (Feng and Fu, 2013). Climate 
change will lead to an expansion of the world’s arid 
zones (Feng and Fu, 2013). Projections see urban water 
demand increasing by up to 80 % by 2050 and a lack of 
surface water availability to meet local water needs in 
about 27 % of all cities worldwide (Flörke et al., 2018). In 
many places, the natural renewal of freshwater resources 
is already failing to keep pace with extraction rates. This 
already strained situation as regards global freshwater 
availability is being exacerbated by climate change. In 
addition to a decrease in water quantity, droughts also 
lead to a substantial decline in water quality (Whitehead 
et al., 2009), which affects drinking-water supplies.

Furthermore, an increase in direct adverse effects 
on public health from pathogenic germs and chemi-
cals is to be expected (McClung et al., 2018; Fenwick, 
2006; Schwarzenbach et al., 2006; UNESCO, 2020). 
Today, hygienically compromised water is already 
one of the biggest global health and environmental 
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Figure 2.3-5
Overlap between future population distribution and extreme heat. CMIP6 model data (Coupled Model Intercomparison Project 
Phase 6; from nine global climate models available from the WorldClim database) were used to calculate the mean annual 
temperature (MAT) under SSP3-7.0 (Shared Socioeconomic Pathway) around 2070 (2060–2080) alongside Shared SSP3 
demographic projections ~2070. The shaded areas depict regions where the MAT exceeds 29°C, while the coloured topography 
details the spread of population density.
Source: Kemp et al., 2022
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problems – especially for the world’s poorest people. 
Current estimates suggest that about 1.3 million people 
die each year as a result of water pollution (Fuller et al., 
2022). The water shortage that accompanies droughts 
affects not only drinking water supplies but also agri-
cultural irrigation. An increase in acute food insecurity 
caused by droughts has already been observed in Africa 
and in Central and South America (IPCC, 2022d).

2.3.4
Storms: cyclones are becoming more intensive

As global warming progresses, the intensity and per-
centage of strong (category 4–5) hurricanes or tropical 
cyclones will increase (IPCC, 2021a). As cyclone intensity 
increases, so will flooding, further intensified by acceler-
ated sea-level rise (Woodruff et al., 2013; Section 2.3.4). 
The mortality risk depends, among other things, on the 
intensity of the cyclones and the exposure of species and 
humans. Cyclones cause dramatic structural changes in 
ecosystems, especially coastal ecosystems (for example 
through deforestation, coastline reshaping or through 
land loss). In addition to direct impacts (injury and death) 
and habitat loss, these changes in the biotope also have 
an indirect effect on wildlife and ecosystems and their 
services (via food availability). In addition to droughts 
and floods, cyclones (and especially their consequences 
and risks to economic livelihoods) are among the main 
reasons why people migrate (IPCC, 2022c: 52; O’Neill 
et al., 2017). Already today, about 120 million people 
are affected by the negative impacts of cyclones every 
year (Mitchell et al., 2014). The projected increase in 
the global population and in the intensity of tropical 
cyclones over the next 20 years suggests that the risk of 
human health being affected by cyclones will increase 
significantly (Matthews et al., 2019; Peduzzi et al., 2012). 
Although cyclone-related mortality has been rather low 
over the last two decades (EM-DAT, 2022; Mitchell et 
al., 2014), cyclones pose other serious health risks to 
humans. This is because, in addition to direct storm- 
related deaths, cyclones cause numerous injuries, infec-
tious diseases, psychosocial consequences, displacement 
and homelessness, damage to the health infrastructure, 
disruption of public health services, destruction of eco-
systems and their services, social upheavals, loss of jobs 
and livelihoods, and economic crises. Developing coun-
tries are disproportionately affected by the negative 
impacts of cyclones (Shultz et al., 2005).

2.3.5
Flooding due to extreme precipitation 
and sea-level rise

Climate change is expected to lead not only to heat 
waves but also to more frequent and more severe heavy 
rainfall events and to a significant increase in the risk of 
flooding (pluvial and fluvial, i.e. caused by rain or rivers; 
IPCC, 2022c; O’Neill et al., 2017). The impacts of flood-
ing on existing ecosystems can be positive (e.g. higher 
production due to increased nutrient input into aquatic 
habitats) or negative (e.g. through disease and wildlife 
death by drowning but also through habitat destruction). 
Like heat waves, floods also cause significant human 
morbidity and mortality worldwide. The health effects of 
floods on humans are diverse and depend on a number 
of factors (Du et al., 2010; Alewell et al., 2020). Floods 
have both short-term and long-term health consequences 
(Alderman et al., 2012). It is estimated that floods have 
claimed almost 54,000 lives worldwide in the last ten 
years (EM-DAT, 2022). Most flood-related deaths have 
occurred in poor countries and communities, mainly 
due to their greater vulnerability to disasters and poor 
disaster-management systems (Alderman et al., 2012). 
The main causes of morbidity among affected residents 
and relief workers immediately after floods are injuries 
and wound infections, inflammatory reactions of the skin, 
conjunctiva and respiratory tract, as well as a worsening 
of pre-existing chronic diseases (WHO Europe and UN-
ECE, 2014). Floods are also associated with an increased 
risk of water- and vector-borne diseases such as cholera, 
diarrhoeal diseases, hepatitis A and E, leptospirosis, par-
asitic diseases, rotavirus, shigellosis (bacterial dysentery) 
and typhoid, especially if infrastructure is severely af-
fected and water-supply systems are damaged, leading to 
a contamination of drinking water (WHO, 2014d; WHO 
Europe and UNECE, 2014). Furthermore, floods can lead 
to the release of toxic chemicals, which has a particular 
impact on populations living near flooded industrial or 
agricultural areas (Alderman et al., 2012).

Indirectly, floods can also contribute to compromis-
ing food security, drinking-water supply, social-system 
support or economic systems, thus also exacerbating 
existing poverty and resulting in further negative health 
consequences (Ramin and McMichael, 2009; Schwartz 
et al., 2006). This is particularly important in view of 
the ongoing sea-level rise. Even in scenarios of strin-
gent reductions of greenhouse-gas emissions, the sea 
level will continue to rise in the 21st century due to 
the thermal expansion of the oceans and the ongo-
ing melting of glaciers and ice sheets (IPCC, 2022c). 
From 1901 to 2018, the sea level rose by about 0.2 m. 
If future warming is less than 1.5°C (scenario SSP1-1.9), 
it will reach approx. 0.38 m by 2100 compared to the 
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1995–2014 reference period. If emissions remain un-
checked (scenario SSP5-RCP8.5), the global sea level 
could rise by about 0.77 m by 2100 (IPCC, 2021a) and by 
several metres over the centuries, especially if the tipping 
points of the ice shelves are exceeded. This will mean 
new coastlines on many continents. Today, the rising sea 
level already means that flooding of flat areas of land 
is becoming more frequent. Countries such as Thailand, 
Bangladesh, Pakistan and the Netherlands lie below or 
only just above today’s sea level and are thus particu-
larly threatened. Small island states like the Maldives 
could even disappear completely. In addition, a growing 
number of people live in a low-lying, high-risk coastal 
zone (about 9 % of the world’s population, IPCC, 2019a); 
accordingly, coastal settlements and infrastructure will 
be increasingly affected. This will also mean the loss of 
coastal ecosystems (mangroves, seagrass, salt marshes, 
shallow coral reefs, rocky coasts and sandy beaches, IPCC, 
2022c) and especially the destruction of breeding and 
rearing habitats, for example of seabirds, shorebirds and 
turtles (von Holle et al., 2019). Increased inputs of salt 
by seawater can destroy crops and, depending on the 
extent of the sea-level rise, also salinize groundwater. 
This can adversely affect ecosystems, water supplies and 
life-support systems far inland (IPCC, 2019a). Sea-level 
rise is already having an impact on ecosystems, human 
life-support systems, infrastructure, food security and 
climate-change mitigation on the coast; the associated 
risks, especially for coastal settlements and cities, will 
continue to increase (IPCC, 2022c).

2.3.6
Environmental pollution: plastic is only one of 
the problems

Environmental pollution by plastics and especially 
microplastics has far-reaching, partially irreversible 
effects on marine and terrestrial biodiversity worldwide, 
from the ecosystem level to the cellular level (MacLeod et 
al., 2021; Rochman and Hoellein, 2020). Larger pieces of 
plastic are broken down into microplastics by mechanical 
action, and many consumer products directly contain mi-
croplastics. In the soil, plastic impacts on material cycles 
and food cycles – both within animal food chains and, 
via these, to humans (Allouzi et al., 2021; Fundter et al., 
2008). In this way, plastic contamination in the soil also 
affects the production of food for humans and therefore 
food security (Zhang et al., 2020). Plastic pollution is 
also a problem in water. Plastic is a major source of pol-
lution in both freshwater ecosystems (Azevedo-Santos 
et al., 2021) and the world’s oceans (Carney Almroth and 
Eggert, 2019) and has even reached the Arctic ecosys-
tems (Bergmann et al., 2022). Marine wildlife such as 

turtles and birds eat plastic and sometimes die in agony 
as a result (Roman et al., 2021). It has also been proven 
that fish are eating more plastic (Savoca et al., 2021). 
Although there is still a great need for research in this 
area, it is certain that microplastics end up on our plates, 
especially via industrial fishing (Barboza et al., 2018; 
Makhdoumi et al., 2022). In addition, microplastics can 
be absorbed by organisms through the air. For exam-
ple, microplastics have been detected in human lungs 
(Jenner et al., 2022). Microplastics are also found in 
human blood (Leslie et al., 2022). Although the exact 
effects have not yet been conclusively clarified, a toxic 
effect of microplastics has at least been proven in human 
cell cultures (Danopoulos et al., 2021). Also apart from 
plastic, there are many threats to human health from 
environmental pollution.

The combustion of fossil fuels emits not only con-
siderable amounts of greenhouse gases but also other 
substances that are harmful to health; this applies es-
pecially to the burning of coal (Landrigan et al., 2018). 
Fossil-fuel combustion in high- and middle-income coun-
tries and biomass combustion in low-income countries 
are responsible for 85 % of particulate-matter pollution 
in the air and for almost all pollution with sulphur and 
nitrogen oxides (Landrigan et al., 2018). In addition, 
the concentration of air pollutants – and therefore also 
the associated health impacts – are directly influenced 
by the changing climate. Air temperature, humidity and 
atmospheric chemistry change the amount of pollutants 
in the air. Heat leads to higher ozone levels and concen-
trations of particulate matter in the air; this can result 
in irritations of the mucous membranes, impairments 
in lung function, cardiovascular diseases and reduced 
performance (Landrigan et al., 2018). Overall, air pol-
lution (dust, soot, smoke, exhaust fumes, aerosols and 
vapours) kills more than six million people prematurely 
every year (Fuller et al., 2022).

In addition to air pollution, the contamination of 
soil and water with chemicals is a major and steadily 
increasing global problem. Chemical pollution of soils 
and water resources by industry, mining, power gener-
ation, mechanized agriculture and fossil-fuelled vehicles 
is on the rise (UNEP, 2019d). The effects of chemical 
pollution on human health are poorly defined and its 
contribution to the global burden of disease is almost 
certainly underestimated (Landrigan et al., 2018). Many 
chemicals and pesticides cause diseases, deaths and envi-
ronmental degradation; examples include lead, asbestos, 
dichlorodiphenyltrichloroethane (DDT), polychlorinated 
biphenyls (PCBs), ozone-depleting chlorofluorocarbons 
and per- and polyfluorinated alkyl substances (PFAS; 
Section 5.2.2; Landrigan et al., 2018).

The increasing contamination of marine ecosystems 
and freshwater systems worldwide with thousands of 
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chemical compounds is one of the most urgent environ-
mental problems for nature and humans (Schwarzenbach 
et al., 2006). In a global study of 258 rivers in 137 ge-
ographical regions, active pharmaceutical substances 
(e.g. antiepileptics, blood-sugar-lowering agents, an-
tibiotics) were found in about a quarter of the cases 
in concentrations expected to harm aquatic organisms 
(Wilkinson et al., 2022). Global pollution with phar-
maceuticals thus poses a global threat to the environ-
ment and therefore to human health. This endangers the 
achievement of the United Nations Sustainable Devel-
opment Goals (Wilkinson et al., 2022; Section 5.2.3).

The increasing pollution of water bodies also threatens 
water-supply security (Vörösmarty et al., 2010). On 
the one hand, as mentioned in Section 2.3.3, increasing 
dry seasons and droughts lead to a worrying shortage 
of local freshwater resources, which can also increase 
contamination. On the other hand, the continuing in-
crease in pollution and degradation of water resources, 
e.g. through the discharge of untreated sewage from 
households, industry and agriculture, will lead to a con-
siderable deterioration in water availability in many 
regions in the coming decades (van Vliet et al., 2017). In 
some future scenarios, it is feared that up to five billion 
people will be exposed to increased water pollution 
(Chaplin-Kramer et al., 2019).

Furthermore, pesticide contamination is a significant 
global problem. Pesticides are ubiquitous environmental 
pollutants that have negative impacts on water qual-
ity, biodiversity and human health. In two thirds of 
the world’s agricultural regions, groundwater, surface 
water, the soil or the air are impaired by the use of more 
than one pesticide, and one third of the corresponding 
regions are at high risk as a result. Of the high-risk 
areas, about 34 % are in regions with high biodiversity, 
5 % in water-scarce areas and 19 % in low- and mid-
dle-income countries. Watersheds in South Africa, China, 
India, Australia and Argentina are particularly subject 
to the worrying impacts of pesticides. Here, pesticide 
exposure also represents a high risk for biodiversity 
(Tang et al., 2021).

2.4
Global governance for the protection of the 
environment and human health

The governance of global health and the governance of 
global environmental change have developed as separate 
negotiating spaces (Section 2.4.1). The WHO pursues 
the global protection and promotion of human health, 
while the protection of the world’s natural life-support 
systems is the task of the United Nations Environment 
Programme (UNEP; Figure 2.4-1). The recent past has 

seen an increasing amount of mutual exchange and 
initial signs of cooperation between these institutions 
(Section 2.4.2). The connection and linkage between 
health and environmental protection is promoted by the 
2030 Agenda, institutions for economic cooperation and 
development cooperation, as well as sectoral organiza-
tions such as the FAO (Section 2.4.3). However, there 
are considerable implementation deficits and a lack of 
political will for implementation (Section 2.4.4).

2.4.1
Emergence of international negotiating spaces 
on environmental and health issues

Wherever people live, they create systems to protect their 
health. These show different degrees of formalization. For 
a long time, they were organized locally but have since 
become increasingly regulated by the state. Germany, 
for example, introduced social insurance at the national 
level in 1883 with the ‘Law on the Health Insurance of 
Workers’, thus laying the foundation for today’s health 
insurance system (Box 2.1-1). In some developing coun-
tries and emerging economies, informal healthcare still 
accounts for a considerable proportion of healthcare 
(Sudhinaraset et al., 2013; Kumah, 2022; Box 6.2-1).

The protection of the environment, however, was, for 
a long time, a less prominent object of community organ-
izational structures. While many indigenous communities 
have always applied principles on the sustainable use of 
natural resources, their influence remains marginal. In 
Europe, the containment of environmental degradation 
first became relevant with ‘the great fear of the great 
timber shortage’ in the 1790s, although this did not lead 
to a broad alliance for nature conservation and environ-
mental protection (Radkau, 2011: 40). Sweden was the 
first European country to pass a Nature Conservation 
Act in 1909 (Radkau, 2011: 57); however, it took several 
more decades before environmental protection became 
a state responsibility worldwide.

When the United Nations replaced the League of Na-
tions after the Second World War, the WHO was founded 
in 1948 as one of the first UN specialized agencies; it 
was designated by its (currently 194) member states 
as the leading and coordinating organization on health 
worldwide. The WHO’s objective is the “attainment 
by all peoples of the highest possible level of health” 
(Art. 1 WHO Constitution). To this end, it aims to network 
with relevant actors from other fields of international 
cooperation on health issues, to assist governments, 
upon request, in all health matters, and to facilitate 
international cooperation through administrative and 
technical services (e.g. for statistics; Art. 2 WHO Con-
stitution). The WHO’s broad understanding of health, 
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which encompasses not only the absence of disease 
but also the promotion of complete physical, mental 
and social well-being (Section 2.2.4), means that in 
its work, particularly in institutional cooperation with 
other organizations, the WHO addresses a wide range 
of factors that influence health (Determinants of health, 
Section 2.2.5; Mbengue, 2010: Rn. 11).

Compared to the health sector, the international com-
munity did not address globally significant negative 
environmental changes until much later. Early exam-
ples of international cooperation in the environmen-
tal field primarily addressed navigation regulations on 
border rivers or commercially relevant species such as 
seals (Mitchell, 2022). Only in 1972, the Conference 

on the Human Environment in Stockholm established 
environmental protection in its entirety as an issue of 
global relevance, thus marking the hour of birth of global 
environmental governance. This conference initiated 
the United Nations Environment Programme (UNEP), 
which was adopted by the UN General Assembly the 
same year. The UNEP’s mandate includes analysing 
and recording the state of the worldwide environment 
and related global and regional trends; providing pol-
icy advice and public-relations work on environmental 
issues including agenda setting; issuing early warnings of 
future environmental changes; promoting international  
cooperation and action in line with the state-of-the-art 
in science; advancing the development and coherence 
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of international environmental law; and strengthen-
ing its implementation (UNCHE, 1972; UNCED, 1992a; 
UNEP, 1997). Since 2014, the UN Environment Assembly 
(UNEA) has been UNEP’s central decision-making body, 
with all currently 193 member states meeting every two 
years. The UNEA took over the function of the UNEP 
Governing Council, which, until then, had been meeting 
with only 58 rotating members.

Since the 1970s, the international community has 
adopted numerous binding, issue-specific environmental 
agreements, resulting in a comprehensive body of in-
ternational environmental treaty law – in addition to 
principles of customary international environmental law 
such as the precautionary principle and the polluter-pays 
principle (Figure 2.4-1). For example, there are indi-
vidual conventions on issues such as climate change, 
biodiversity, desertification and the trade in endangered 
animal and plant species. Environmental agreements 
are frequently designed as framework conventions 
(Bodansky et al., 2017; Sands et al., 2018: 106, e.g. 
Framework Convention on Climate Change, Convention 
on Biological Diversity, Convention on the Law of the 
Sea). Although this provides a basis for cooperation 
among a large group of states, framework conventions 
rely on detailed regulatory measures, e.g. in the form of 
protocols and detailed enforcement mechanisms (Epiney, 
2017: Rn. 54–56). These are lacking in some areas. For 
example, although the Convention on Biological Diver-
sity regulates biosafety in the Cartagena Protocol, and 
access and benefit sharing in the Nagoya Protocol, it lacks 
binding agreements on the conservation and sustainable 
use of biological diversity (WBGU, 2020). Nevertheless, 
the respective Conferences of the Parties to the envi-
ronmental conventions have developed into powerful 
negotiating spaces outside the UNEP. In the wake of the 
hard- and soft-law decisions taken there, a differentiated, 
national environmental law has developed in most coun-
tries to date. Negotiations continue on developing new 
agreements, e.g. to curb plastic pollution or to protect 
marine biodiversity outside national territories.

In the health sector, by contrast, there are far fewer 
differentiated, binding provisions under international 
law. The WHA, i.e. the assembly of member states of 
the WHO, has wide-ranging authority to enact inter-
national law on all matters within the WHO’s sphere 
of responsibility, according to Articles 19 and 21 of its 
constitution. However, this has only been used twice 
up to now. Art. 19 (the legal basis for the adoption of 
conventions and international agreements within the 
competence of the WHO) has only been invoked once – 
to pass the Framework Convention on Tobacco Control 
in 2003 – and this is regarded as a milestone in inter-
national law-making in the field of health (Nikogosian 
and Kickbusch, 2016). It was the first time the WHO 

had adopted a framework convention for the health 
sector – something that is common in the environmental 
field – making a lifestyle factor that is harmful to health 
the subject of international regulation. The International 
Health Regulations (IHR) are the second component of 
the WHO’s special international law on health. They 
were enacted in 2005 on the basis of Art. 21 of the 
WHO Constitution to replace the predecessor regulations 
(International Sanitary Regulations; WHA, 2005). To the 
present day, they still form the legal framework for deal-
ing with infectious diseases that spread across borders, 
i.e. also for pandemic control (Gassner, 2021). Further-
more, an international legal instrument for pandemic 
prevention, preparedness and response (the ‘Pandemic 
Treaty’) is currently being negotiated within the WHO 
(WHA, 2021). The content and success of the Pandemic 
Treaty will demonstrate how seriously the global commu-
nity of states can learn from crises (Section 6.3).

The environment and health are also key components 
of the 2030 Agenda, with which, in 2015, the global 
community set itself a common framework for sustaina-
ble development up to 2030. The 2030 Agenda interlocks 
the environmental, social and economic dimensions of 
sustainable development and lays down 17 Sustainable 
Development Goals (SDGs), which are fleshed out by 169 
targets (UNGA, 2015), including among others:
 > SDG 3 (Good health and well-being);
 > SDG 13 (Climate action);
 > SDG 14 (Life below water);
 > SDG 15 (Life on land).

2.4.2
Interfaces of multilateral environmental and 
health governance

International cooperation for the protection of human 
health and for the protection of the environment have 
largely developed separately from each other (Sec-
tion 2.4.1). Cross-references between the core insti-
tutions in the two fields – i.e. the WHO on the one 
hand and the UNEP and the various international envi-
ronmental conventions on the other – have developed 
only gradually, although this development has clearly 
accelerated in the last decade.

First, it should be noted that the declarations and 
agreements of international environmental law (Fig-
ure 2.4-1) are anthropocentric, at least they have been 
up to now: alongside the environmental media (air, water, 
soil) and environmental goods (biodiversity/flora and 
fauna), human health is always the protected good. Ac-
cordingly, the declarations and agreements aim to avoid 
or minimize negative environmental impacts on humans 
and their health. The non-binding Stockholm Declaration 
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already made a clear link between the importance of 
human well-being and the state of the environment, for 
example making a direct connection between marine 
pollution and human health (UNCHE, 1972). The Rio 
Declaration of 1992 established as its first principle 
that people have a right to live healthy and productive 
lives in harmony with nature (UNCED, 1992a). This 
cross-reference to health is also evident in numerous 
environmental agreements. For example, in its definition 
of adverse effects of climate change, the Framework 
Convention on Climate Change clearly refers not only 
to ecosystems, but also to human health and well-being: 

“‘Adverse effects of climate change’ means changes in the 
physical environment or biota resulting from climate 
change which have significant deleterious effects on 
the composition, resilience or productivity of natural 
and managed ecosystems or on the operation of so-
cio-economic systems or on human health and welfare” 
(UNFCCC, 1992: Article 1(1)). Similar statements can 
also be found, for example, in the preamble of the Paris 
Climate Agreement, the preamble of the Convention on 
Biological Diversity (CBD) and Art. 1 no. 1 (4) of the 
Convention on the Law of the Sea (UNCLOS). Some en-
vironmental agreements even focus primarily on human 
health, e.g. the Vienna Convention for the Protection 
of the Ozone Layer (1985) or the Basel Convention 
on the Control of Shipments of Hazardous Wastes and 
their Disposal (1989). Overall, definitions of boundaries 
(e.g. threshold values for pollutants) up to which the 
environment may be damaged, are generally based on 
how hazardous they are to human health (Mbengue and 
Waltman, 2018: 215).

In addition to their basic orientation, it should be 
emphasized that the Conferences of the Parties to var-
ious environmental conventions sometimes also deal 
with references to human health at the programmatic 
level. Resolutions on wetlands and health were adopted 
in 2008 and 2010 under the Ramsar Convention, for 
example (Resolution X.23; Resolution XI.12; Korn et 
al., 2019: 320). The prominence of the health issue 
varies from one convention to another. The CBD has 
prominently featured health as a separate agenda item 
in its negotiations since 2014, while the Conferences 
of the Parties to the Framework Convention on Climate 
Change has up to now only discussed human health in 
the context of negotiations on topics such as adaptation 
and agriculture (Willetts et al., 2022).

The WHO, for its part, also deals with environmental 
issues. It initially examined sectoral environmental issues 
that are directly related to health, e.g. chemicals, water, 
sanitation and healthy cities (WHO, 1993), but since 
the early 1990s, it has been systemically and compre-
hensively analysing the cross-relationships between 
health and the environment. To provide input for the 

1992 Rio Earth Summit, the WHO even set up an in-
dependent commission in 1992 to prepare the report 
‘Our Planet, Our Health’ (WHO, 1992b). Subsequently, 
the WHO developed a global environmental and health 
strategy to guide the organization’s work in implement-
ing Agenda 21. Over the past two decades, the WHO 
has continuously deepened its involvement in envi-
ronmental issues. In addition to synthesis reports, the 
WHA has adopted a number of resolutions on topics 
such as climate change, ozone-layer protection and air 
pollution (e.g. WHA, 1998, 2008, 2015a), as well as 
environmental guidelines, e.g. on air pollution, which 
also provide recommendations on threshold values. For 
2022 – 2026, the WHO’s Secretary-General has further 
announced his intention to prioritize climate change as 
an issue for WHO.

Recognizing the overlaps between their respective 
mandates, cross-references have also developed between 
the multilateral institutions in the health and environ-
ment sectors over the decades. Such forms of institutional 
cooperation aim to jointly promote health protection and 
environmental protection, among other things by ex-
changing information, exploiting synergies and handling 
trade-offs in a strategic way. Since 1994, for example, the 
WHO and the UNEP have been cooperating in the Inter- 
Organization Programme for the Sound Management 
of Chemicals, to which other institutions also belong, 
including the Food and Agriculture Organization of the 
United Nations (FAO) and the International Labour Or-
ganization (ILO). Another example is the partnership be-
tween the WHO, the FAO and the World Organization for 
Animal Health (WOAH), which was formalized in 2010; 
this is the ‘Tripartite’, which focuses on the mitigation 
of health risks at the interface between humans, animals 
and ecosystems. Furthermore, there are many examples 
of specific cooperation, including the publication of joint 
reports such as the Compendium of 500 recommended 
measures on the overall topic of environment and health, 
which the WHO published together with the UNEP and 
other UN institutions.

The declaratory recognition of the human right to a 
clean, healthy and sustainable environment by the UN 
Human Rights Council (UNHRC, 2021a) and the UN 
General Assembly (UNGA, 2022) recently strengthened 
the interdependence of environmental conditions and 
human health in human-rights terms – at least on paper.

Ultimately, it should be noted that – certainly in part 
as a result of the COVID-19 pandemic – increased efforts 
have recently been observed at the interface between 
global environmental and health governance. Towards 
the end of 2021, 50 countries joined a WHO partnership 
on decarbonization and the climate-resilient transforma-
tion of their health systems, and the Tripartite (WHO, 
FAO and WOAH) has been expanded to a quadripartite 
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following the official inclusion of UNEP (Section 6.3). 
The CBD is about to adopt an action plan on biodiversity 
and health. The IPBES is preparing a report on the nexus 
between biodiversity, water, food and health. Numerous 
partnerships between states, international organizations 
and also non-state actors have started up under the One 
Health concept, which is based on the understanding 
that human, animal and environmental health are closely 
linked (Box 2.1-2).

2.4.3
Environmental and health governance in the 
global actor network

Health and environmental governance is shaped not only 
by the WHO, the UNEP and the various conventions, but 
also by the interaction of various state and non-state 
actors at different levels:
 > Nation states and sub-national governments, which lay 

down the decisive regulatory framework for environ-
mental and health issues;

 > Regional organizations and intergovernmental alliance 
formats, such as the European Union, African Union, 
G7 and G20, which adopt their own measures and 
shape global discourses;

 > Civil-society organizations such as the Red Cross 
movement, which emerged as early as the second 
half of the 19th century, or Greenpeace and WWF, 
which are crucial in generating attention for envi-
ronmental problems;

 > Scientific institutions which identify problems, stimu-
late reflection and produce evidence-based solutions;

 > Philanthropic actors like the Bill and Melinda Gates 
Foundation, which was the WHO’s second largest 
fund-provider after Germany in 2020 – 2021 (WHO, 
2021j: 20), and Bloomberg Philanthropies, which pro-
vides financial support to transnational city alliances;

 > Private-sector actors such as pharmaceutical com-
panies, whose decisions have a fundamental impact 
on the global medical supply situation, and energy 
companies, which sometimes block the shift away 
from fossil fuels;

 > Public-private partnerships, such as the Global Fund to 
Fight AIDS, Tuberculosis, and Malaria (Global Fund), 
and the Caribbean Catastrophe Risk Insurance Facility, 
which provides insurance against climate risks.

Furthermore, institutions and actors from other sectors 
also have an impact on environmental and health gov-
ernance. Important examples include:
 > International Labour Organization (ILO);
 > World Bank, International Monetary Fund (IMF), New 

Development Bank (NDB);
 > Food and Agriculture Organization of the UN (FAO);

 > World Trade Organization (WTO) with its agreements 
on Trade-Related Aspects of Intellectual Property 
Rights (TRIPS), on Sanitary and Phytosanitary Meas-
ures (SPS), and on Technical Barriers to Trade (TBT);

 > United Nations Development Programme (UNDP);
 > United Nations Human Settlements Programme 

(UN-Habitat);
 > companies such as Unilever and Coca-Cola, which 

occupy a central position in the food industry, and 
similar market leaders from other relevant sectors 
such as the mobility sector, the construction industry 
or the financial sector.

2.4.4
Implementation deficits

A differentiated system of goals for environmental and 
health governance has developed in the course of the 
20th and early 21st centuries (Section 2.4.1). However, 
many of the targets set have been missed, for example 
the Millennium Development Goals, the Aichi Biodi-
versity Targets and some SDG targets that should have 
been achieved by 2020 (CBD, 2020; UN, 2015b, 2020a). 
There have been successes in some areas, particularly 
in reducing emissions of ozone-depleting substances 
and lead poisoning (Chipperfield et al., 2017; Ritchie 
and Roser, 2022c). However, improvements have been 
slow and remain very heterogeneous when seen from 
a global perspective (UN, 2022b). At the current rate 
of progress, there is a risk that the sustainability goals 
will not be met by their 2030 deadline. The situation 
has actually worsened in many areas, for instance in 
poverty reduction or the fight against tuberculosis and 
inequality – and this is only partly due to the COVID-19 
pandemic (UN, 2022b). Some of these negative trends 
have consequences that cannot be reversed, either in 
terms of preventable deaths, lifelong disability due to 
childhood malnutrition, or climate and environmental 
tipping points. The members of the Framework Con-
vention on Climate Change set themselves the goal of 
stabilizing the greenhouse-gas concentrations in the 
atmosphere “at a level that would prevent dangerous 
anthropogenic interference with the climate system” 
(UNFCCC, 1992: Art. 2) and stated that “such a level 
should be achieved within a time frame sufficient to 
allow ecosystems to adapt naturally to climate change, 
to ensure that food production is not threatened and to 
enable economic development to proceed in a sustainable 
manner”. However, as things stand, these demands can 
no longer be fully implemented (IPCC, 2022c).

There is neither a lack of political objectives nor a lack 
of knowledge about appropriate measures for combating 
environmental changes. Unfortunately, there is a lack 
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of obligations under international law for the signatory 
states. For example, although the Paris Climate Agree-
ment stipulates that climate warming should be limited 
to well below 2°C, and preferably to 1.5°C, it does not 
include a corresponding commitment to phase out the 
extraction and combustion of fossil fuels (Section 5.1).

Furthermore, there are considerable deficits regard-
ing the implementation of international agreements 
(World Bank, 2017: 259; CBD, 2020; IPCC, 2022b; UNEP, 
2021b) relating to two aspects. First, contracting states 
do not, or do not sufficiently transpose obligations un-
der international treaties into national law. For example, 
the Basel, Rotterdam and Stockholm conventions on 
chemicals and waste are international agreements for 
controlling chemical pollution, yet not every contracting 
party has a national chemicals law (UNEP, 2019: 251 ff.). 
Second, there are enforcement deficits in the implemen-
tation of national environmental laws.

In addition to implementation deficits, especially in 
the environmental sector, it must be noted that the 
health and environmental sectors largely exist side by 
side in organizational and regulatory terms, even though 
effective dovetailing between environmental and health 
concerns (Sections 2.2, 2.3) would be necessary. The 
identification of multi-benefit strategies – measures 
that are beneficial not only to e.g. biodiversity but also 
to human health – can serve to mobilize new and addi-
tional actors. Pricing in the corresponding co-benefits 
in cost-benefit considerations could overcome blockades 
and promote the implementation of measures. Finally, 
coordination across the health and environmental sectors 
also serves to avoid or consciously deal with trade-offs.

2.5
Health in times of multiple crises:  
five observations

After analysing the status quo in the previous sections, 
the WBGU has derived the following five observations. 
The following chapters build on these to develop the 
vision and resulting needs for action.

Observation 1: 
We have not taken seriously enough the fact that 
human health is inseparable from the well-being of 
species and ecosystems.
Humans have made themselves seemingly independent 
of their natural environment through their individual ac-
tions, their social systems and their economic activities. In 
fact, however, humans are part of the ecological systems 
and depend on an intact biosphere for their long-term 
survival. Despite this realization, there is an increasing 
danger that natural life-support systems on Earth will be 

irretrievably degraded – and the health of people, many 
species and ecosystems will be permanently damaged as 
a result. What is needed is a new relationship between 
humans and nature in which humans not only recog-
nize other living beings and the planet’s ecosystems as 
essential for human health, but also protect and respect 
them as valuable for their own sake.

Observation 2: 
The three environmental crises determine and 
reinforce the global syndemic
The analysis of human-made global environmental 
changes reveals that the three environmental crises – 
climate change, biodiversity loss and the increasing 
worldwide pollution – have reached a scale that is lead-
ing to an acute threat to the health of humans and na-
ture. People, animals and plants are suffering and dying 
from heat; droughts, floods and biodiversity loss are 
threatening food supplies; pollution is leading to the 
long-term degradation of natural and human habitats 
as well as damage to health. These three environmental 
crises are major contributors to the global health crisis 
and significantly affect the natural life-support systems 
of human societies. They are anthropogenic and have 
an impact on people through syndemic developments. 
Stopping and reversing these trends is therefore an 
indispensable prerequisite for maintaining and improv-
ing human health worldwide and also for improving the 
health of species and ecosystems.

Observation 3: 
Combating disease alone is not enough to maintain 
health in the medium and long term
Human health has improved worldwide in recent decades, 
although by no means everyone has been able to benefit 
equally from this progress. However, improving human 
health has so far focused predominantly on combating 
diseases and known health threats. Too little attention 
has been paid to insidious threats to human health from 
global environmental changes – such as climate change, 
the loss of biodiversity and natural habitats and the 
associated spread of zoonoses, global pollution as well 
as the increase in non-communicable diseases and their 
risk factors (e.g. overweight). The focus is regularly on 
the acute, short-term treatment and control of diseases. 
Medium- and long-term measures of prevention and 
health promotion to forestall disease and to maintain 
and promote resilient ecosystems, some of which would 
require fundamental changes in behaviour and condi-
tions, are hardly taken or not taken at all.
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Observation 4: 
Poverty and inequality make it impossible for 
many people to live a healthy life free from 
preventable diseases.
In addition to the increasing health hazards due to the 
effects of global and local environmental changes, as 
well as lifestyle-related non-communicable diseases, as a 
result of poverty a large section of humanity still suffers 
from preventable diseases and is unable to benefit from 
basic healthcare and medical progress. Vulnerable groups 
worldwide (e.g. people with low incomes, children, older 
people and people with physical or mental disabilities) 
are more seriously affected by health risks and environ-
mental changes and have less access to health services. 
At the same time, existing social grievances and ine-
qualities are exacerbated both by health crises (e.g. the 
COVID-19 pandemic) and by the consequences of global 
environmental changes such as extreme weather events 
or threats to food production. Inequality and poverty are 
significant amplifiers of global health and environmental 
risks. Combating them is therefore an essential prereq-
uisite for stopping the negative health trends.

Observation 5: 
Existing international cooperation structures cannot 
cope with the simultaneity and globality of the 
health and environmental crises.
Existing international structures and institutions address 
the protection of human health and the fight against cli-
mate change, biodiversity loss and global pollution; how-
ever, while international environmental law has always 
addressed the protection of human health, international 
health policy has so far focused too much on disease 
control and not enough on the environmental causes 
of disease. At all policy levels, health and environmen-
tal governance lacks sufficient cooperation, interfaces 
and overarching strategies. There is also a lack of cross- 
system measures to coordinate, interlink and enforce the 
protection of human health and the environment. The 
weakness of multilateral cooperation in particular has 
become evident not least in the inadequate responses of 
the global community to the COVID-19 pandemic and its 
social and economic consequences. The strengthening of 
autocratic systems and the threat to democracies from 
autocratic-nationalist movements further hamper the 
international community’s ability to act.
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The WBGU counters threatening future prospects with the vision of ‘healthy 
living on a healthy planet’: the inseparability of humans and nature returns 
to our consciousness, planetary guard rails are respected, prevention and re-
silience are promoted, vulnerable groups experience solidarity, cross-system 
cooperation enables the implementation of the vision. The vision fits into the 
internationally agreed but rarely implemented guiding principle of sustain-
ability. The topic of health is an opportunity to strengthen transformations 
towards sustainability.

Multiple crises, especially the triple environmental crises 
of climate change, biodiversity loss and global pollution, 
are having an increasingly negative impact on the health 
of humans and other species (Section 2.3). At the same 
time, and partly for similar reasons, lifestyle-related 
non-communicable diseases are on the rise worldwide. 
These current, very dynamic changes in disease burdens 
are taking place against the backdrop of an extremely 
disparate point of departure: part of humanity still suf-
fers from preventable diseases as a result of poverty 
and is thus especially vulnerable and less adaptable to 
the worsening crises. We refer to this coincidence of 
different, systemically interconnected health threats as 
a syndemic (Section 2.2.7).

The WBGU counters these threatening future pros-
pects with the vision of ‘healthy living on a healthy 
planet’, which can serve as an orientation for politics, 
business, science and civil society so that they can react 
systemically to these crises. ‘Healthy planet’ should be 
understood here as a metaphor: it is about good global liv-
ing conditions for people and ecosystems (IPCC, 2022d). 
On the one hand, this requires putting an immediate 
and decisive end to the destruction of our life-support 
systems: to respect planetary guard rails, restore resilient 
ecosystems, halt climate change and thus prevent the ex-
acerbation of acute and long-term health hazards. On the 
other, the aim is to reduce not only the pandemic threat 
from communicable diseases, but also the pandemic 
scale of lifestyle-related non-communicable diseases. 

In doing so, it is important to take along with us people 
who are left behind who, as a result of poverty, have 
not benefited from health advances: to enable everyone 
to lead healthy lives without preventable diseases. This 
requires a transformative approach.

How can this be achieved?
The following Section 3.1 first presents five corner-
stones for the ‘healthy living on a healthy planet’ vision, 
building on the observations made in Section 2.5. In the 
subsequent Section 3.2, the WBGU reveals its normative 
principles: What are our recommendations based on? 
What values and overarching objectives do we use as a 
basis for assessing current developments and identify-
ing needs for action? Reference points for this are the 
‘normative compass’ developed by the WBGU (WBGU, 
2016a, 2019a) and internationally agreed goals.

Building on these normative principles, in Section 3.3 
we discuss existing integrative health concepts that 
address, in a narrower or broader sense, the syndemic 
of interacting health threats described above and corre-
sponding possible solutions. In the face of this dynami-
cally evolving field, where many approaches are neither 
sharply defined nor the relevant discussions concluded, 
we show how the elements of existing concepts can be 
brought together with further components to form a 
comprehensive and transformative vision for the health 
of humanity and the planet.

The vision of ‘healthy living 
on a healthy planet’ 3
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Section 3.4 summarizes the vision and clarifies the 
challenges of putting it into practice; these are then ad-
dressed in the following Chapters 4, 5, 6 and 7. The aim 
is not to look at and deal with the problems in isolation 
from each other, but to specifically identify systemic 
connections between health-related and environmental 
problems and to develop synergetic solutions.

3.1
Five key points for the vision of ‘healthy living on 
a healthy planet’

The following five key points draw on the observations 
made in the analysis of the status quo in Section 2.5 
and contrast them with positive visions of the future.

Humans are part of nature – 
natural life-support systems are recognized 
as the basis of human health

The inseparability of human civ-
ilization from nature is finding 
its way back into public aware-
ness: Human life has adapted 
to an Earth with a largely un-
polluted biosphere with healthy 
ecosystems and rich biodiver-
sity. The physicochemical living conditions – e.g. the 
temperature range; the availability, composition and 
purity of air and water; the protective ozone layer – are 
fundamentally different from the conditions that would 
prevail on an Earth with a further degraded environment. 
Ecosystem services, especially those based on high bio-
diversity (including microorganisms, plants and animals) 
and intact ecosystems, provide the basis for clean water, 
clean air, productive soils and a pleasant microclimate. 
Every human being, like every animal, lives in symbiosis 
with billions of microorganisms that are essential for our 
health, for example in the intestine or on the surface of 
the body. These form an ecosystem whose disturbance 
can cause damage to the health of its host. These insights 
form a universal reference point for human action.

Planetary guard rails are respected in 
order to protect the health of humans, 
species and ecosystems

Humanity adopts stewardship 
for all life, the biosphere and 
the entire planet by averting the 
immediate threat to the health 
of all life and the fundamen-
tal endangering of the natural 
life-support systems due to 
global environmental change. This is translated into 
principles, strategies, quantified and qualitative targets 
and political action across the system. Anthropogenic 
climate change is stopped. The loss of biodiversity is 
halted and, where possible, regionally reversed. Global 
pollution is at least significantly reduced or stopped, 
and where pollution is unavoidable, adverse health ef-
fects are prevented. Our actions and our way of doing 
business take into account the quality of the natural 
and human-made environment as well as human health.

Strengthen prevention and the 
comprehensive promotion of resilience and 
development potential

The short-term fight against 
diseases and environmental 
damage is complemented by 
long-term strategies of preven-
tion and promotion (Box 3.1-1): 
health risks for nature and hu-
mans are anticipated and avoid-
ed or at least minimized. Health resources and resilient 
ecosystems are promoted to increase the resilience of 
humans and nature and to create development potential 
for health, well-being, diversity and Eigenart (character, 
uniqueness). Insidious, gradual threats to human health 
from global environmental changes as well as from the 
increase in non-communicable diseases and their risk 
factors are countered by systemic approaches that also 
address lifestyles that are harmful to health and the 
environment by designing healthy living environments 
(Box 3.1-1; SRU, 2023).
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Inclusion instead of exclusivity: 
vulnerable groups receive global solidarity

Everyone has access to health 
services and benefits from med-
ical progress and improved en-
vironmental conditions. World-
wide disparities in material, 
economic and political inclusion 
are reduced. Vulnerable groups 
that are particularly affected by old and new health 
and environmental risks – e.g. by global environmental 
changes such as climate change, biodiversity loss and 
pollution – are specifically protected. Healthy living 
environments and public spaces are made available for 
them, e.g. safe, exercise-friendly, green spaces, pathway 
networks and residential areas. No one has to suffer from 
preventable diseases as a result of poverty any longer. In 
addition to the political will to implement it, this requires, 
among other things, countries and population groups 
with higher assets and incomes to live up to their special 
responsibility and make higher contributions.

Cross-system cooperation promotes the vision of 
‘healthy living on a healthy planet’

The vision of ‘healthy living on 
a healthy planet’ forms the basis 
of lifestyles and ways of doing 
business and becomes the driver 
of resurgent national and global 
cooperation and transformative 
implementation measures. An 
understanding of health that also aims at planetary en-
vironmental protection and is based on the World Health 
Organization’s definition (WHO; Section 2.2.4) but goes 
beyond it, and which is ideally also reflected in a new, 
expanded WHO concept of health, shapes a new type 
of global health and environmental governance. This 
new guiding principle is also expressed in an individual 
right to a healthy environment, which is enshrined in the 
constitutions of nation states (Section 7.1.2). The level 
of environmental quality to be striven for is oriented 
towards the needs of vulnerable groups in particular and 
the requirements of biodiversity promotion.

3.2
Normative foundations

The vision of ‘healthy living on a healthy planet’ takes its 
orientation from the WBGU’s normative basis, the ‘nor-
mative compass’ (WBGU, 2016a, 2019a, 2020). Based 
on human dignity, the guiding principles for action are 
(1) sustaining the natural life-support systems (inter 
alia through compliance with the planetary guard rails; 
WBGU, 2014b), (2) the material, economic, political and 
social inclusion of all people, and (3) the recognition of 
Eigenart (character, uniqueness) in the sense of valuing 
diversity and protecting individual development oppor-
tunities (Section 3.2.1). Using this compass as a basis, it 
can be stated – with regard to the situation of humans 
on Earth described in Chapter 2 – that a transformative 
change is urgently needed, and that this includes the de-
velopment of nature in healthy ecosystems. At the same 
time, there are already several politically agreed agen-
das and targets at the international level (Sections 2.4, 
3.2.2), each of which is individually based on normative 
assumptions and which, taken together, underline the 
need for transformative action. In addition to the com-
pass itself, they serve as a further normative framework 
for the WBGU’s recommendations.

3.2.1
The WBGU’s normative compass

The normative compass serves as an action-guiding, 
normative basis for the WBGU’s advisory services for 
policy-makers, and as an orientation framework for the 
transformations towards sustainability. It refers to an 

“understanding of prosperity that goes beyond material/
economic factors” (WBGU, 2016a: 132). The compass 
has been further developed in the WBGU’s publications 
in view of the specific topics in each respective report 
(WBGU, 2019a: 35 ff.; WBGU, 2020: 38 f.); it is inter-
preted in the following in the context of the vision of 
‘healthy living on a healthy planet’. Human dignity is the 
starting point. The three other dimensions of the nor-
mative compass – (1) sustaining the natural life-support 
systems, (2) inclusion and (3) Eigenart (Fig. 3.2-1) – are 
the prerequisites for guaranteeing human dignity and 
the transformations towards sustainability. Section 3.2.2 
briefly discusses the UN’s multilateral objectives that 
are relevant to this report: they provide an important 
standard-setting framework that reflects the multilater-
ally agreed values on the relationship between humans 
and nature and the value of nature.
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Box 3.1-1

Prevention and promotion as complementary 
perspectives: ward off dangers, create healthy 
living environments full of opportunities

In both the health and environmental sectors, the focus is still 
too often on reacting to diseases and damage that have already 
occurred, and curing or remedying them. However, in order to 
realize the vision of ‘healthy living on a healthy planet’, two 
further complementary perspectives need to be strengthened 
(Fig. 3.1-1): on the one hand, the dangers and risks to the 
health of humans and other living organisms – e.g. from spe-
cific, including climate-related disease risks or environmental 
toxins – must be averted or reduced by means of preventive 
action; on the other hand, resilience capacity and development 
potential must be strengthened for well-being, diversity and 
Eigenart by actively promoting health through building up 
health resources as well as by establishing resilient ecosystems 
by means of conservation and sustainable use. Health resources 
include not only individual factors such as nutritional status, 
health skills, psychological factors and material resources but 
also external factors such as social relationships and environ-
mental conditions in different living environments such as 
the place of residence, school or workplace (Kaba-Schönstein, 

2018; Rönnau-Böse et al., 2022). Strategies are therefore 
required that not only address individual skills and behaviour, 
but also shape the conditions, including the built-up and natural 
environments and thus healthy living environments.

Fig. 3.1-1 gives an overview of the three approaches. This 
threefold structure should definitely not be interpreted to 
mean that only one of the options for action should be used 
at any one time. Rather, they are complementary perspectives 
that support developing and implementing strategies as well as 
communicating them. The prevention of hazards is primarily 
based on known mechanisms of action and often focuses on 
individual health and particular environmental aspects. By 
contrast, the promotion of resilience and development poten-
tial, e.g. by designing healthy living environments (‘settings’), 
places greater emphasis on systemic linkages and also gains 
hitherto unknown potential through less specific approaches. 
Individual measures can serve both goals: for example, green 
spaces in cities can help prevent heat stress and flooding, 
promote mental health and physical exercise, and provide 
habitats for animals and plants.

These concepts are not new to all sectors. However, the 
idea of placing greater emphasis on prevention and supportive 
approaches is rarely adequately implemented. In the health 
sector, the concept of health promotion exists in addition to 
the treatment and prevention of existing diseases (WHO, 1986; 

Healthy living
on a healthy planet

Strategies for healthy, sustainable behaviour
in healthy, sustainable conditions
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Figure 3.1-1
Healthy living on a healthy planet: three complementary approaches. The view of diseases, damage and reactive repair (left) 
should be complemented much more than hitherto by foreseeing and preventing risks (centre), and promoting development 
potential and resilience to external disturbances (right). This corresponds to a greater emphasis on systemic approaches that 
address individual behaviour by shaping external conditions in healthy human and natural environments.
Source: WBGU, further developed on the basis of Waller, 2006: 161.
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Human dignity
Human dignity is the “starting point and target of the 
normative compass” (WBGU, 2019a: 35 ff.). Dignity 
includes being able to live a life in conditions that allow 
good health and guarantee access to health services. 
This conviction is expressed, inter alia, in Article 25 of 
the Universal Declaration of Human Rights of the UN 
General Assembly of 10 December 1948: “Everyone has 
the right to a standard of living adequate for the health 
and well-being of himself and of his family, including 
food, clothing, housing and medical care and necessary 
social services […]” (UN, 1948). The States Parties to the 
International Covenant on Economic, Social and Cultural 
Rights of 16 December 1966 also “recognize the right of 
all persons to the enjoyment of the highest attainable 
standard of physical and mental health” (Art. 12 (1)) 
and the right to healthy working conditions (Art. 7). 
Germany has ratified this pact (BMZ, 2023a).

These provisions do not, of course, amount to a state 
guarantee of health; rather, the basic idea is that “the 
state – as the primary bearer of human-rights obliga-
tions – shall not impair people’s health, shall protect it 
from interference and shall take measures to ensure that 
people encounter healthy living and working conditions” 
(Krennerich, 2020). What lies behind this is the reali-
zation that healthy living and working conditions are a 
crucial prerequisite for making a life in dignity possible 
(Section 2.2.5).

Human dignity and ensuring decent living conditions 
are thus closely linked to the right to health. The right to 
health is already deeply and broadly enshrined in state 
constitutions worldwide – for example in the form of 
a fundamental right to life and physical integrity (Art. 
2 (2) sentence 1 of Germany’s Basic Law). However, 
its implementation is by no means assured worldwide. 

This is why, for example, the 2030 Agenda names the 
following sub-target in SDG 3: “Ensure healthy lives 
and promote well-being for all at all ages”. Germany’s 
Federal Ministry of Economic Cooperation and Devel-
opment (2022) specifies: “All people should have access 
to basic health services without facing financial hard-
ship.” Despite many advances in global healthcare in 
recent decades, one third of the world’s population is 
expected to still lack access to essential healthcare in 
2030 (BMZ, 2022). This implementation gap must be 
closed (Section 3.4).

Sustaining natural life-support systems
The importance and urgency of preserving natural 
life-support systems becomes particularly clear in the 
Anthropocene in view of the massive impacts of global 
environmental changes on human health and well-being 
that can already be felt today (Section 2.3). Human life on 
this planet is inextricably interwoven with nature in mul-
tiple ways, so that its preservation is fundamental to the 
future of humanity (Box 3.2-1). This requires compliance 
with planetary guard rails, i.e. “quantitatively definable 
damage thresholds whose transgression, either today 
or in future, would have such intolerable consequences 
that even large-scale benefits in other areas could not 
compensate these” (WBGU, 2011: 32; Box 2.3-1). They 
include guard rails for climate change (WBGU, 1995, 
1997), soil degradation (WBGU, 2005), ocean acidifica-
tion (WBGU, 2006), biodiversity loss (WBGU, 2000) and 
persistent pollutants (WBGU, 2014b). These guard rails 
require regular review and, when necessary, updating. 
Such an update is discussed for climate change, for ex-
ample, on the basis of the new insights from the sixth 
Assessment Report of the Intergovernmental Panel on 
Climate Change (IPCC; Section 2.3).

Box 3.2-3; Section 6.3.2). While disease prevention includes 
e.g. vaccinations and screening, health promotion comprises 
e.g. individual health literacy and the provision of healthy 
options in all areas of life (e.g. in nutrition, transport, housing; 
Chapters 4, 6; Box 3.2-3). The latter requires corresponding ex-
ternal conditions, and issues such as cross-sectoral cooperation, 
funding, and unsustainable but established social practices can 
be major challenges. In environmental and climate policy, the 
focus has so far been on averting and preventing hazards – i.e. 
averting and preventing likely damage where occurrence is 
imminent – and risk prevention – i.e. early action even where 
there is scientific uncertainty about the time, type and extent 
of any damage (Proelß, 2022; Köck et al., 2023). In other areas, 
such as the EU Water Framework Directive or the EU Habitats 
Directive, the (re-)establishment of a good ecological status 
is also required, i.e. the promotion of environmental quality. 
Overall, however, implementation of the danger-averting, 
risk-preventing and quality-oriented approaches is inadequate. 

However, comprehensive concepts of nature conservation and 
environmental promotion for the preservation, restoration and 
sustainable use of ecosystems point to a change in direction 
towards positive design, enablement and improvement.

Actors of the transformative change towards sustainability 
are individuals and groups from civil society, but mostly 
policy-makers and administrators at every level from the local 
to the international; they lay down the framework conditions. 
Just as the vision of ‘healthy living on a healthy planet’ unites 
health and environment goals, the corresponding hazard- and 
opportunity-oriented approaches must also be brought together 
and communicated jointly at the strategic level. Examples include 
the creation or transformation of food systems and ‘eating 
cultures’, transport infrastructures and physical activity pat-
terns, public spaces and residential areas that not only reduce 
risks to health and the environment, but are also designed to 
be liveable and diverse – beyond primary functions such as food 
intake, mobility and weather protection (Chapter 4).
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However, preserving natural life-support systems 
is not only about the planetary dimension, it is always 
also about avoiding local environmental problems, for 
example by preventing harmful emissions (Section 5.2). 
Both dimensions of environmental protection, global and 
local, are crucial to the close interlinkage of humans and 
nature, and are decisive prerequisites for human and 
planetary health.

Inclusion
The goals of the transformation towards sustainability 
include “the achievement of societal inclusion for all peo-
ple” (WBGU, 2016a: 138). Based on Sen and Nussbaum 
(WBGU, 2016a: 138 and citations there), the WBGU dis-
tinguishes between substantive, economic, and political 
and social inclusion. Such inclusion is a prerequisite for a 
healthy life for all people and for sustainable, (climate-) 
resilient development (IPCC, 2022d).

 > The aim of substantive inclusion is to enable people 
to meet their basic needs. This means providing 
qualitatively and quantitatively adequate access 
to, for example, food, drinking water, housing, land 
and both terrestrial and marine ecosystem services, 
as well as to a healthy, pollution-free environment, 
which is a prerequisite for a healthy life. Furthermore, 
substantive inclusion ensures access to basic services 
(such as energy, mobility, education, digital infra-
structure). As already stated above, these include, 
in particular, the right to health and access to basic 
health services (SDG 3). The term ‘health equity’ 
belongs in this context. It refers to the absence of 
unfair, avoidable or remediable differences in health 
status between socially, economically, demograph-
ically or geographically defined population groups 
(WHO, 2021q; Section 2.2.5).

 > Economic inclusion aims to ensure people’s integra-
tion into economic processes, as well as formal and 
informal markets, and to enable them to help shape 
these markets; this is also an essential factor for the 
economic determinants of health and part of the 
transformation towards sustainability (Section 2.2.5).

 > Political and social inclusion encompasses people’s 
involvement in and co-creation of their living envi-
ronment, democratic participation in societal and 
political decision-making processes, and in shap-
ing state and legal systems. Taking into account the 
needs of species and ecosystems, this also involves 
inclusion in decisions that affect the environment. 
Enabling political and social inclusion can be seen as 
part of people’s self-efficacy and can thus contribute 
to health and well-being.

Substantive, economic and political inclusion find their 
basis in human rights, underpinned by the concept of 
human dignity. Access to health services remains indis-
pensable as a policy priority in many parts of the world, 
especially in low- and middle-income countries. Health 
promotion and the prevention of damage to health 
should be added as a focus everywhere (Chapter 6). In 
many parts of the world, for example, the consumption 
of too much food, poor nutrition and a lack of physical 
activity as a result of Western lifestyles have led to a 
drastic increase in ‘lifestyle diseases’ (non-communicable 
diseases; Section 2.2.2).

Accordingly, inclusion involves ensuring healthy living 
conditions for all people in order to make a good and 
healthy life possible. A crucial prerequisite for inclusion 
remains the existence of personally experienced political 
inclusion. In this respect, inclusion is closely linked to 
solidarity and is an essential background for “solidarity- 
based quality of life” (WBGU, 2016: 133 f).

Figure 3.2-1
The normative compass based on human dignity, from which 
the need for a transformation towards sustainability is 
derived. The transformation can be achieved by interaction 
and balance between the following three dimensions:

 > Sustaining the natural life-support systems: respect 
planetary guard rails, avoid or solve local environmental 
problems, strengthen the health of ecosystems and species,

 > Inclusion: ensure universal minimum standards for sub-
stantive, economic, political and social inclusion,

 > Eigenart: recognize the value of diversity as a resource for 
successful transformation and as a condition for well-being 
and quality of life.

The WBGU’s explicit normative starting point is human 
dignity, which cannot be realized without the three compass 
dimensions. The WBGU explicitly names the inviolability of, 
respect for and protection of dignity as guidance in the sense 
of the transformation towards sustainability.
Source: graphics and text (partly verbatim) from WBGU, 
2019a: 42; graphics: Wernerwerke, Berlin
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Eigenart
In the normative compass, Eigenart is, on the one hand, 
meant descriptively, outlining the typicality of societal 
structures (both built and institutional), socio-cultural 
characteristics and practices, as well as specific ecologi-
cal environmental structures (e.g. cultural landscapes as 
an elementary component of identity and homeland); 
in other words “emotionally and physically experienced 
singularities […] with which people feel connected” 
(WBGU, 2020: 38 f). On the other hand, Eigenart has a 
target and orientation dimension and is thus also meant 
normatively, because Eigenart, with its emphasis on 
socio-cultural diversity and autonomy, is an important 
condition for well-being and quality of life (WBGU, 
2019a: 40). Eigenart also serves as a “resource for the 
transformation towards sustainability and as a basis 
for resilience to future changes and shocks” (WBGU, 
2020: 39). Its close linkage with cultural diversity 
(including indigenous and local perspectives) as well 
as with biological diversity (linked inter alia to the 

diversity of socio-ecological systems) gives rise to its 
importance for the resilience of societal and ecological 
systems. The resilience, diversity and sustainability of 
socio-ecological systems are closely related (Folke et al., 
2002; Oliver et al., 2015; Grêt-Regamey et al., 2019). 
Similar to the way in which biodiversity promotes eco-
system resilience, actor diversity can increase the resil-
ience of socio-ecological systems (Grêt-Regamey et al., 
2019; e.g. marine protected areas: Jones et al., 2013). 
Deviations from societal norms and cultural patterns 
ensure diversity and allow for socio-cultural change. 
Appreciation and respect for the Eigenart of cultures 
and of people with their beliefs and lifestyles are pre-
requisites for the development of individual skills and 
self-efficacy (capabilities: Nussbaum, 1998), for social 
cohesion as well as for identity (WBGU, 2019a: 40) – 
and thus ultimately also for well-being. The WBGU has 
therefore described Eigenart as a “guiding concept for 
the protection of individual freedom of development” 
(WBGU, 2019a: 40).

Box 3.2-1

The value of nature for health and the intrinsic 
value of nature

In many people’s view, the value of nature is derived from 
the value of the different services and contributions (‚com-
modities‘) that ecosystems and their biodiversity provide for 
humans. The World Biodiversity Council (IPBES) calls these 
services and values „Nature’s Contributions to People“ and 
distinguishes 18 categories of such contributions: some material 
(e.g. providing food), some regulatory (e.g. maintaining soil 
quality) and others non-material (e.g. providing recreation; 
Díaz et al., 2018; IPBES, 2019; Fig. 2.3-3). These contributions 
are based on ecosystem processes that are also essential for 
all other organisms. Many of these services have a direct or 
indirect impact on human health. These include, for example, 
the supply of food, natural medicines and other resources, clean 
water and air, the value of nature for recreation, and nature’s 
contribution to our sense of identity. The latter is an example 
of the many relational values that reflect human’s ideational 
connection with nature (Schröter et al., 2020) and are included 
in nature’s non-material contributions to people.

Particularly important is the discussion about nature’s in-
trinsic value. This is about giving nature a value independent 
of its usefulness for and use by humans. For example, nature’s 
regulatory contributions to people also include the provision 
of habitats for all organisms that live in the wild. In addition 
to political and legal decisions in which animals and plants are 
granted legal personality (on current developments see Wolf, 
2022: 451 ff.), an intrinsic value of nature is expressed in the 
idea that each individual animal and plant species and each 
ecosystem should be granted a right to exist without this being 
questioned from the human perspective. While some regard 
this value of nature as intrinsic (Stone, 1972; with regard to 
animals see Nussbaum, 2010; Cavalieri and Singer, 1994), as 

is also mentioned in the preamble of the CBD, others take the 
position that there cannot be such an intrinsic value, since 
values are fundamentally ascribed by humans (Derrida and 
Roudinesco, 2006: 113). Even so, the latter view certainly 
allows for recognizing the intrinsic value of nature as a non-ma-
terial value, i.e. recognizing the value that nature has for those 
who want to recognize it (Ott, 2021).

The IPBES’s conceptual framework attempts to do justice 
to these ethical viewpoints by explicitly emphasizing that 
nature can be seen in different world views as ‚biodiversity 
and ecosystems‘, ‚Mother Earth‘ or as ‚systems of life‘, and 
the IPBES’s conceptual framework is applicable accordingly 
from different perspectives and on different scales (Díaz et 
al., 2015). The many values that different actors, especially 
indigenous peoples and local communities, ascribe to nature, 
including the intrinsic value of nature, must be considered, 
taken into account and taken seriously in policies in the context 
of planetary health (IPBES, 2022; Gutmann, 2019).

German nature conservation law (BNatSchG) aims to protect 
nature for its own sake. Section 1 (1) states: „By virtue of their 
intrinsic value and importance as a basic necessity of human 
life, and also as a responsibility to future generations, nature 
and landscape in both settled and non-settled areas are to be 
protected, […] in keeping with the following paragraphs […]“. 
In some countries, this intrinsic value is recognized via intrinsic 
rights of nature, e.g. by the Constitution of Ecuador (Republic 
of Ecuador, 2008: Art. 71; Gutmann, 2019).

This concept, along with the conservation, restoration and 
sustainable use of natural resources that are based on it, is a 
fundamental prerequisite for living healthily on a healthy 
planet. This involves the sense of responsibility needed for 
coexisting with nature, giving it the space it needs to flourish, 
and advocating the preservation of natural life-support sys-
tems. It also takes on board the idea that we humans, as a 
biological species, are part of nature and should live „in har-
mony with nature“ (CBD, 2010) for true sustainability.
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The importance of Eigenart for health and well-being 
becomes even clearer in this report: Eigenart is an impor-
tant basis for shaping the areas of human life analysed 
in Chapter 4 (what we eat, how we move and where 
we live) with their close links to ecological and cultural 
diversity, for personally perceived well-being, as well as 
for the search for viable multi-benefit strategies in those 
areas of life. ‘What we eat’ (Section 4.1; WBGU, 2020) 
as an area of life is deeply interwoven with the climatic 
and ecological conditions and the cultural context of a 
region. The same applies to ‘How we move’ (Section 4.2) 
and ‘Where we live’ (Section 4.3; WBGU, 2016a).

Health promotion involves much more than just tack-
ling ‘too little’. It is also about dealing with ‘too much’. 
Thus, the question as to the right balance must be raised. 

For example, too much convenience (and thus too little 
physical activity) or too much food (leading to obesity 
or type 2 diabetes mellitus) are also unhealthy and pro-
mote lifestyle diseases that are linked to an unhealthy 
way of life (Section 2.2.2). People’s individual freedom 
makes it impossible to react to these problems only with 
state prohibitions and regulations on healthy lifestyles; 
that would be compatible neither with the principle of 
dignity in a free democratic basic order nor with the 
concept of Eigenart. Rather, in this context health pro-
motion can take the form of a framework that focuses 
on enabling health-promoting living environments, and 
creating corresponding incentives and multiple-benefit 
strategies (Box 3.1-1; Chapter 4, Section 5.2). Wher-
ever possible, incentives should encourage people to 

Box 3.2-2

Intertemporal safeguarding of freedom by 
preserving and shaping freedoms and spaces 
for Eigenart

Climate lawsuits, i.e. lawsuits filed with the aim of legally boost-
ing climate-change mitigation, are a worldwide phenomenon 
and the subject of a transnational jurisprudential dialogue 
(Alogna et al., 2021). Germany’s Federal Constitutional Court 
made it clear in its landmark climate-change-mitigation de-
cision of 24 March 2021, which also attracted international 
attention: „Under certain conditions, the Basic Law imposes 
an obligation to safeguard fundamental freedom over time and 
to spread the opportunities associated with freedom propor-
tionately across generations. In their subjective dimension, 
fundamental rights – as intertemporal guarantees of freedom – 
afford protection ensuring that the greenhouse-gas-reduction 
burdens imposed by Art. 20a of the Basic Law are not unilat-
erally offloaded onto the future. Furthermore, in its objective 
dimension, the protection mandate laid down in Art. 20a of 
the Basic Law encompasses the necessity to treat the natural 
life-support systems with such care and to leave them in such 
a condition that future generations that wish to carry on pre-
serving these foundations are not forced to engage in radical 
abstinence“ (Headnote 4). In order to achieve climate neutrality, 
the fundamental rights of freedom (inter alia Article 2 (1) of the 
Basic Law) oblige the German state to distribute opportunities 
for freedom proportionately over time (Bundesverfassungs-
gericht, 2021). This duty to ensure intertemporal freedom 
means that current state measures should not restrict future 
citizens’ exercise of freedom in such a way that this freedom, 
and also freedom of choice, is denied to them.

An intensive jurisprudential discussion has been triggered 
by the issue of what the content of the state’s intertemporal 
duty to safeguard freedom is, how conflicting rights of free-
dom – e.g. corporate freedom and health protection – are to 
be reconciled, and how future losses of freedom are to be 
fairly distributed among generations. In addition, a political 
negotiation process that strengthens the dimension of realizing 
Eigenart as a resource and necessity in transformation processes 
could also lead to more clarity. The results could be part of 

a new social contract, as already proposed by the WBGU in 
2011. Here, the WBGU recommended pursuing the model of 
a proactive state offering extended participation possibilities 
(WBGU, 2011b).

In order to also make choices possible in the future, it is im-
portant to strengthen the maintenance and creation of Eigenart 
and diversity as a goal of political strategies and measures, e.g. 
by offering several alternatives for combating harmful modes of 
behaviour. For example, instead of using cars with combustion 
engines, it should be possible to choose between walking or 
cycling or attractive local public transport. This also reduces the 
intensity of intervention if individual behavioural options are 
(or have to be) abolished or banned in the future to mitigate 
climate change (Bundesverfassungsgericht, 2021). In order to 
strengthen spaces for the development of Eigenart, countries 
should not only think of rights to freedom in a defence mode 
(how can citizens ward off possible state intervention – per-
haps to protect the environment), but also in a protection and 
guarantee mode (what can and must the state do to protect 
the citizens’ Eigenart and freedom in a sustainable way, and 
to maintain them in such a way that the life-support systems 
of species and ecosystems are guaranteed). The more non-
state threats to freedom are added in the future, the more the 
state’s task shifts from restraint from intervening in spaces for 
exercising freedom (defence mode) to actively shaping and 
maintaining those spaces (protection and guarantee mode). 
In this context, states can exert an influence on spaces for 
exercising individual freedom particularly in three ways:
1. States enshrine a fundamental right to a healthy environment 

(Section 6.2.1).
2. States create legal foundations for exercising freedom (e.g. 

by providing a private legal system and securing property). 
This effective power of the state is relevant for the real-
ization of Eigenart and pioneering activities – i.e. when 
the legal system does not provide legal protection for so-
cial innovations.

3. States guarantee the actual foundations for the exercise 
of freedom (e.g. a subsistence level, social security, infra-
structures and public spaces, climate-change mitigation); 
states can simultaneously maintain and create actual spac-
es for exercising freedom by making public spaces and in-
frastructures sustainable and attractive. 
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organize their everyday lives in a way that also pro-
motes health. This can improve people’s well-being 
and the resilience of society. Against this background, 
enabling and securing inclusion and Eigenart can be in-
terpreted as conditions for a health-promoting lifestyle, 
on the basis that the planetary guard rails – and thus 
also the needs of species and ecosystems – are taken 
into account and respected.

However, Eigenart is not just a limit to state action – 
partly as an expression of human rights (e.g. Art. 2 (1) 
of the Basic Law: “Every person shall have the right to 
free development of their personality […]”). In situ-
ations where the biggest restrictions on personality 
development are threatened by environmental changes 
and non-state actors, it is above all the task of state 
action. Preserving and shaping spheres of freedom for 
Eigenart in the future should be understood as an im-
portant part of the intertemporal task of safeguarding 
freedom (Box 3.2-2).

3.2.2
Normative aspects in policy objectives

While the WBGU’s normative compass (Section 3.1.1) is 
an action-guiding vision derived directly from human 
dignity, states and communities of states negotiate and 
agree on concrete political goals and targets which of-
ten involve clear time scales and measurable indicators, 
and sometimes obligations under international law. In 
this sense, there is not only widespread international 
agreement that a transformation towards sustainability 
is necessary, but corresponding, detailed goals on sus-
tainability and health have already been adopted both 
internationally and, in many cases, nationally. These 
represent many facets of the WBGU’s normative compass.
Here are some examples:
1. The Framework Convention on Climate Change 

(UNFCCC) aims to prevent dangerous anthropogen-
ic interference with the climate system. This was put 
into concrete terms in the Paris Agreement by setting 
temperature targets (to hold the temperature increase 
to well below 2°C and to make efforts to limit it to 
1.5°C) and the goal of climate neutrality by the sec-
ond half of this century derived from them.

2. The Convention on Biological Diversity (CBD) is 
intended to pursue the conservation of biological 
diversity, the sustainable use of its components and 
equitable sharing of the benefits arising from the use 
of genetic resources.

3. The Basel, Rotterdam and Stockholm Conventions 
address various aspects of global pollution (Box 5.2-1).

With a view to the ecological crises (Section 2.3), these 
agreements, each of which also has detailed health 

references, have agreed on specific target catalogues 
for their topics.

Specific health goals are also comprehensively laid 
down at the multilateral level (Section 2.4). For example, 
the WHO’s objective is the “attainment by all peoples of 
the highest possible level of health” (WHO, 1948). The 
Ottawa Charter for Health Promotion and the Geneva 
Charter for Well-being underpin this goal (WHO, 1986, 
2022a; Box 3.2-3). In various forums, the WHO has 
furthermore promoted the guiding principle of ‘One 
Health’ to emphasize the close interlinkage between 
the health of humans, animals and plants, and the state 
of ecosystems (WHO, 2022p; Section 3.3). In the CBD’s 
Kunming-Montreal Global Biodiversity Framework, One 
Health has been included as a fundamental idea for 
implementation (CBD, 2022).

The United Nations’ current, overarching system of 
goals is the 2030 Agenda for Sustainable Development 
with its 17 global Sustainable Development Goals (SDGs), 
which came into force in 2016 and mostly have 2030 as 
their target year (UN, 2015a). SDGs 1–11 and SDG 16 
address different dimensions of inclusion, SDGs 12–15 
the preservation of natural life-support systems.

The agreement on these goals is a milestone of mul-
ti lateralism, but they must now be put into practice 
(Section 6.2.2). In many areas, it is becoming appar-
ent that the existing measures will not be sufficient to 
achieve the goals. In many cases, the already too slow 
implementation of the SDGs has been further slowed 
down by the COVID-19 pandemic, the global impact 
of Russia’s invasion of Ukraine and other conflicts, and 
the growing impact of climate change, putting the 2030 
Agenda at serious risk (UN, 2022b). In the climate sector, 
the states’ nationally determined contributions (NDCs), 
taken together, are already insufficient to reach the 
global temperature targets, while the current national 
policies and measures are not even enough to achieve 
these insufficient NDCs (UNEP, 2022c). The IPCC and 
IPBES assessment reports also speak a clear language: 
we are currently not on a path that will keep us from 
breaching planetary guard rails or lead us back into the 
tolerable range (Section 2.3).

The message from both the normative compass and 
the normative framework provided by the multilateral 
target system is clear: we need to place the implemen-
tation of the agreed set of goals higher on the agenda 
and finally devote to the global problems the attention, 
willpower and resolve that the situation demands and 
that we owe to present and future generations.
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3.3
Existing integrative concepts for the health of 
humans and nature

The core components of the WBGU’s vision (Sections 3.1, 
3.2 and 3.4) are partly inspired by the integrative and 
transdisciplinary health concepts that have been increas-
ingly discussed in recent years and have been rapidly 

gaining in importance. These include One Health, Plan-
etary Health, GeoHealth and EcoHealth. The German Ad-
visory Council on the Environment (SRU) has also made 
conceptual considerations in this regard (SRU, 2023). The 
WBGU recognizes the significance of these concepts for 
the broad implementation of its vision, and welcomes the 
developments in recent years as they reflect a growing 
awareness of the linkages between health and global 
environmental change. Moreover, the concepts show a 

Box 3.2-3

Health promotion and well-being as guiding 
principles for health policy: from the Ottawa 
Charter for Health Promotion (1986) to the WHO 
Geneva Charter for Well-being (2021)

In 1986, the first International Conference on Health Promotion 
was held in Ottawa, Canada, with more than 200 participants 
from 38 countries. Its key result, as summarized in the Ottawa 
Charter (WHO, 1986), is to re-orient away from the patho-
genetic perspective pursued up to now, which focuses on the 
genesis of disease and its prevention, i.e. combating disease 
triggers and health risks, towards a salutogenetic view of med-
icine, which concentrates on factors and dynamic interactions 
that lead to the development and preservation of health (as 
put forward by Aaron Antonovsky, 1923 –1994). In the Ottawa 
Charter, health is understood as an essential part of everyday 
life: “Health is created and lived by people within the settings 
of their everyday life; where they learn, work, play and love.” 
The Charter defines the term ‚health promotion‘, which quickly 
became the guiding principle of health policy worldwide, as 
“the process of enabling people to increase control over, and 
to improve, their health”. Fundamental prerequisites such as 
peace, shelter, education, food, income, a stable ecosystem, 
sustainable resources, social justice and equity are mentioned 
as essential prerequisites for health. Core elements in the de-
velopment of health-promotion strategies are: caring for each 
other, holism and ecological thinking (WHO, 1986). 

The Ottawa Charter identifies the following three basic strat-
egies for action to achieve ‘Better Health for All’:
1. Advocate: Health promotion requires active advocacy to 

positively influence political, economic, social, cultural, 
biological and behavioural factors and make them condu-
cive to health;

2. Enable: “People cannot achieve their fullest health po-
tential unless they are able to take control of those things 
which determine their health.” Equity in health is thus an 
essential prerequisite for (the promotion of) health.

3. Mediate: In order to implement health promotion, a coor-
dinated interaction of many actors at different levels and 
in different sectors is necessary. Those responsible in gov-
ernments, in the health, social and economic sectors, in 
non-governmental and self-organized associations and in-
itiatives, as well as in local institutions, industry and the 
media, must be involved, as must people in all areas of life 
as individuals, families and communities.

The Ottawa Charter also identifies five fields of action: 1) build 
healthy public policy; 2) create supportive environments; 
3) strengthen community action; 4) develop personal skills; 
5) reorient health services. 

In 2021, health promotion was further developed as a guiding 
principle for health policy in the Geneva Charter for Well-being 
by more than 5,000 participants from politics, academia, civil 
society and business from 149 countries at the 10th Glob-
al Conference on Health Promotion. The Charter underlines 
the urgent need for sustainable ‘well-being societies’, which 
should make equitable health possible for present and future 
generations without breaching ecological limits (WHO, 2022a). 
Well-being societies “apply bold policies and transformative 
approaches that are underpinned by:

 > a positive vision of health that integrates physical, mental, 
spiritual and social well-being;

 > the principles of human rights, social and environmental 
justice, solidarity, gender and intergenerational equity, and 
peace;

 > a commitment to sustainable low-carbon development 
grounded in reciprocity and respect among humans and 
making peace with nature;

 > new indicators of success, beyond gross domestic product, 
that take account of human and planetary well-being and 
lead to new priorities for public spending;

 > the focus of health promotion on empowerment, inclusivity, 
equity and meaningful participation.“

In the context of “complex and interrelated crises” and taking 
into account the “ecological, political, commercial, digital and 
social determinants of health”, the Geneva Charter points to the 
urgency of action, and calls for a whole-of-society approach 
and coordinated action in the following five areas to open up 
“a flourishing future” for humanity: 
1. value, respect and nurture Planet Earth and its ecosystems;
2. design an equitable economy that serves human develop-

ment within planetary and local ecological boundaries;
3. develop healthy public policies for the common good;
4. achieve universal health coverage;
5. address the impacts of digital transformation.

It should be noted that these are the final documents of con-
ferences and thus non-binding declarations of intent, not 
instruments of international law.
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growing interest in the topic among actors from the health 
sector and their willingness to take on responsibility for 
transformations towards sustainability.

3.3.1
General characteristics

The integrative and transdisciplinary health concepts 
discussed below (One Health, Planetary Health, Geo-
Health and EcoHealth) have emerged from the realization 
that human influence on the environment has become a 
threat to the health of humans, other living beings and 
the planet’s ecosystems. The concepts are closely related 
and clearly overlap, but are characterized by specific 
approaches and emphases, as they each reveal varying 
degrees of influence from different academic disciplines. 
They all draw on aspects of the long-standing interdis-
ciplinary health concepts explained in Box 2.1-2 (public 
health, tropical medicine, international health and global 
health). However, the integrative and transdisciplinary 
concepts of health go a lot further than this in their 
perspective; they integrate different determinants and 
concepts of health and extend the health concept beyond 
human health to other living beings and/or overarching 
natural systems, depending on the concept. Whereas, in 
the past, ecological determinants were mostly under-
stood only as external factors influencing human health, 
integrative and transdisciplinary health concepts realize 
that human health is closely interwoven with intact nat-
ural life-support systems and the health of other living 
beings and ecosystems.

Transdisciplinarity is mentioned as an important 
approach in the key One Health and Planetary Health 
publications (Section 3.3.2), for example, but is rarely 
defined in concrete terms. As a rule, the term refers to co-
operation between a variety of natural-science, social-sci-
ence and humanities disciplines, crossing disciplinary 
boundaries – often including cooperation with societal 
actors outside of science, and even the consideration of 
different forms of knowledge, such as indigenous knowl-
edge. For example, Planetary Health is defined not only 
as a theoretical concept but sometimes also as a societal 
movement (Box 3.3-2). Theoretical concepts, perspectives 
and approaches from different disciplines are integrated 
via the transdisciplinary health concepts to link theoretical 
science with an action-oriented, target-oriented approach 
to current problems (Almada et al., 2017; Charron, 2012; 
Whitmee et al., 2015; Wilcox et al., 2004).

In this context, the concept of health is also used in 
the sense of the maintenance and stability of essential 
functions of complex natural systems in general (IPCC, 
2022a). In this way the image of ‘healthy living on a 
healthy planet’ is becoming more attractive in discourses 

on nature conservation and sustainability, as it character-
izes the value of intact physical, chemical and biological 
processes (e.g. radiative balance, material cycles, food 
chains, ecosystems) – analogous to a physiology of the 
Earth that can only be kept functioning if planetary 
guard rails (Section 2.3) are observed.

3.3.2
Core elements of the most important concepts

In general, it can be noted that the definitions and inter-
pretations within each of the integrative and trans-
disciplinary concepts vary to a similar extent as those 
between them. Because of this great variability, the 
dynamic evolution of the concepts and the many actors 
involved, their description cannot be exhaustive. In par-
ticular, characteristics are therefore identified here that 
can be helpful in implementing the vision of ‘healthy 
living on a healthy planet’ and can therefore, in the 
WBGU’s view, make particularly valuable contributions 
to future discussions and the development of solution 
approaches. The assignment of a characteristic to one of 
the concepts means that this aspect is particularly promi-
nent there – which does not mean that it cannot also play 
a role for other concepts. In the following, One Health 
and Planetary Health are described in detail, as they 
show the most overlaps with the WBGU’s vision. The 
related EcoHealth and GeoHealth concepts are described 
more briefly in Box 3.3-3.

3.3.2.1
One Health
The starting point for the current concept of One Health 
(Box 3.3-1) was the ‘One World, One Health’ confer-
ence, which was held in New York in 2004 against the 
background of outbreaks of various zoonotic infectious 
diseases associated with anthropogenic environmental 
changes (Cook et al., 2004). Participants included rep-
resentatives of the WHO and the UN’s Food and Agri-
culture Organization (FAO). The conference resulted in 
the Manhattan Principles, which, among other things, 
emphasize the importance of the health of farmed and 
wild animals for human health, and at the same time 
suggest possible synergies between species conservation 
and the protection of human health (Cook et al., 2004). 
Subsequently, both narrower and broader understand-
ings of the One Health concept have developed. Nar-
rower definitions look at the interactions between animal 
and human health from a biomedical perspective. The 
focus here is on monitoring (zoonotic) infectious dis-
eases and antibiotic resistance, and the general man-
agement of health threats to humans and animals (Gibbs, 
2014; Zinsstag, 2012). More broadly formulated and 
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practice-oriented is the FAO’s definition of One Health 
as an approach to tackling specific health threats at 
the human-animal-environment interface (Box 3.3-1).  
A similar definition is given by the One Health Commis-
sion (Box 3.3-1), which addresses the health of humans, 
animals, plants, the environment and ecosystems, and 
seeks transdisciplinary collaboration beyond the disci-
plines of human and veterinary medicine (Gruetzmacher 
et al., 2021; Lerner and Berg, 2017). Both definitions 
refer to several spatial levels (local, regional, national, 
global). The prominent importance of animal health 
and the explicit inclusion of veterinary medicine can be 
found in both the narrower and broader definitions and 
represent a special feature of the One Health concept. 
The Berlin Principles on One Health, developed in 2019 
at the conference ‘One Planet, One Health, One Future’, 
were adopted as an update of the Manhattan Principles 
(Gruetzmacher et al., 2021). In these, the classic topics 
of the One Health concept are embedded to a greater 
extent in the context of anthropogenic environmental 
change. In addition, infectious diseases are considered 
here in general, and non-communicable diseases are also 
mentioned as topics. A special focus is placed on practical 
measures to prevent and combat disease, with particular 
emphasis on the importance of conserving biodiversity.

Several international institutions make use of the 
One Health concept: the WHO, the FAO, the World 
Organization for Animal Health (WOAH) and the UN 
Environment Programme (UNEP) have even established 
a One Health High Level Expert Panel (OHHLEP), which 
has developed an even broader definition (Box 3.3-1). 
The first draft of the WHO Pandemic Treaty, prompted 
by the COVID-19 pandemic, enshrines One Health as a 
guiding principle, with “multisectoral actions that rec-
ognize the importance of animal health, human health 
and environmental health working together to achieve 
better public health outcomes” (WHO, 2022n). From the 

WBGU’s perspective, the One Health concept is signifi-
cant for its vision of ‘healthy living on a healthy planet’ 
because it emphasizes the conservation of biodiversity, 
focuses on practical measures to prevent and combat dis-
eases, and explicitly takes animal health and veterinary 
medicine into account. These features suggest that the 
elements of the One Health concept can be particularly 
useful in relation to zoonotic infectious diseases, in 
the context of future pandemics, and in managing and 
reducing biodiversity loss.

3.3.2.2
Planetary Health
The starting point for the Planetary Health concept 
(Box 3.3-2) is the article ‘From public to planetary health: 
a manifesto’ by Horton et al. (2014). The manifesto con-
tains a vision “for a planet that nourishes and sustains 
the diversity of life with which we coexist and on which 
we depend”. It explicitly mentions the goal of minimizing 
disparities in health according to wealth, education, gen-
der and place. Furthermore, the report of the Rockefeller 
Foundation–Lancet Commission on Planetary Health 
was also instrumental in shaping the Planetary Health 
concept. It emphasizes the linkages between human 
health and social, political and economic systems as well 
as the planet’s natural systems (Whitmee et al., 2015). It 
becomes clear from the explicit reference to the concept 
of planetary boundaries (Section 2.3) and the definition 
of Planetary Health used in the report (Box 3.3-2) that 
the preservation of natural life-support systems is given 
paramount importance. In addition, the ecological and 
societal determinants of health are included from a 
systemic perspective, and equity issues are explicitly 
taken into account. Also in 2015, the Planetary Health 
Alliance (PHA) was founded, a “consortium of more 
than 350 universities, non-governmental organizations, 
research institutes, and government entities from 60+ 

Box 3.3-1

Definitions and descriptions of One Health

“One Health approach: an approach to address a health threat 
at the human-animal-environment interface based on collab-
oration, communication, and coordination across all relevant 
sectors and disciplines, with the ultimate goal of achieving 
optimal health outcomes for both people and animals; a One 
Health approach is applicable at the subnational, national, 
regional, and global level.” (FAO, 2019)

“One Health is a collaborative, multisectoral, and trans-discipli-
nary approach – working at local, regional, national, and global 
levels – to achieve optimal health and well-being outcomes 

recognizing the interconnections between people, animals, 
plants and their shared environment.” (One Health Commis-
sion, no date)

“One Health is an integrated, unifying approach that aims to 
sustainably balance and optimize the health of people, animals 
and ecosystems. It recognizes the health of humans, domestic 
and wild animals, plants, and the wider environment (includ-
ing ecosystems) are closely linked and inter-dependent. The 
approach mobilizes multiple sectors, disciplines and commu-
nities at varying levels of society to work together to foster 
well-being and tackle threats to health and ecosystems, while 
addressing the collective need for clean water, energy and air, 
safe and nutritious food, taking action on climate change, and 
contributing to sustainable development.” (OHHLEP, 2022)
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countries around the world committed to understand-
ing and addressing the impacts of global environmen-
tal change on human health and wellbeing” (Planetary 
Health Alliance, 2023). The PHA’s current definition of 
Planetary Health includes the idea that all life on Earth 
should be protected (Box 3.3-2). Furthermore, Planetary 
Health is explicitly described as a transdisciplinary and 

solution-oriented concept as well as a social movement. 
The São Paulo Declaration on Planetary Health also 
emphasizes the need for transformations in many areas 
of society, involving a high diversity of different per-
spectives and actors. It also calls for a fundamental re-
definition of the human-nature relationship (Box 3.3-2).

Box 3.3-2

Definitions and descriptions of Planetary Health

“Our definition of planetary health is the achievement of the 
highest attainable standard of health, well-being, and equity 
worldwide through judicious attention to the human sys-
tems—political, economic, and social—that shape the future 
of humanity and the Earth’s natural systems that define the 
safe environmental limits within which humanity can flourish. 
Put simply, planetary health is the health of human civilization 
and the state of the natural systems on which it depends.” 
(Whitmee et al., 2015)

“Planetary health is a solutions-oriented, transdisciplinary 
field and social movement focused on analysing and addressing 
the impacts of human disruptions to Earth’s natural systems 
on human health and all life on Earth.” (Planetary Health 
Alliance, 2023)

“We need a fundamental shift in how we live on Earth, what 
we are calling the Great Transition. Achieving the Great Tran-
sition will require rapid and deep structural changes across 
most dimensions of human activity. This includes how we 
produce and consume food, energy, and manufactured goods; 
how we construct and live in our cities; and how we consider 
and measure growth, progress and development, and govern 
ourselves. It will also require rethinking our values and rela-
tionship within Nature and to each other from human 
exceptionalism, domination, and scarcity to interdependence, 
equity, and regeneration. The Great Transition offers the pos-
sibility of greater richness of experience, greater well-being, 
and an enhanced opportunity for all beings to thrive. It will 
take practitioners, scholars, and policy makers across every 
dimension of human activity working together. It will require 
listening to, integrating, and amplifying voices in every com-
munity from Indigenous Peoples, faith traditions, artists, en-
trepreneurs, to scientists. Every person, in every place, from 
every calling, has a role to play in safeguarding the health of 
the planet and people for future generations.” (Planetary 
Health Alliance and USP – Universidade de São Paulo, 2021)

Box 3.3-3

Further integrative and transdisciplinary 
health concepts

EcoHealth
The EcoHealth concept developed from the ecology discipline 
at the end of the 20th century and builds on numerous pre-
cursor concepts such as Ecosystem Health (Buse et al., 2018). 
It was largely shaped by Canada’s International Development 
Research Centre, which launched a science programme on 
EcoHealth in 1997 (Charron, 2012, Mi et al., 2016). The Eco-
Health concept looks at human, animal and ecosystem health, 
including aspects of sustainability and socio-economic stability. 
There is a major focus on biodiversity and ecosystem resilience 
(Waltner-Toews, 2004; Wilcox et al., 2004). It studies the 
relationship between health, ecosystems and sustainable de-
velopment, based on equity and the participation of different 
groups and sectors, often at the regional level and involving lo-
cal people (Charron, 2012, Waltner-Toews, 2004). With regard 
to the vision of ‘healthy living on a healthy planet’, the WBGU 
considers the explicit reference to sustainable development, 
the emphasis on equitable participation at the regional and 
local level, and the focus on the resilience of ecosystems to be 
particularly significant in the EcoHealth concept.

GeoHealth
The GeoHealth concept emerged at about the same time as the 
Planetary Health concept from an initiative of scientists from 
the fields of ecology, earth and space sciences. The aim is to 
scientifically study key drivers of ecological change from the 
local to the global level in order to mitigate their impact on 
human health (Almada et al., 2017; McNutt, 2017). In 2016, 
the American Geophysical Union (AGU) founded the GeoHealth 
initiative and the journal of the same name to support the 
rapidly growing GeoHealth community (Almada et al., 2017; 
Rehr et al., 2020). The aim is to promote transdisciplinary 
cooperation with the aim of advancing “understanding of the 
complex interactions between our geospheric environment 
(including earth, water, soils and air) and the health, well-be-
ing and continuous progress of human populations in concert 
with all ecosystems” (AGU, 2023). According to GeoHealth, an 
amalgamation of different disciplines, such as engineering, 
natural sciences and computer science, should benefit both 
health and the environment (McNutt, 2017). With regard to 
the vision of healthy living on a healthy planet, the WBGU 
considers the focus on studying drivers of ecological change, 
the reference to different areas of the geosphere, and the idea 
of progress in harmony with all ecosystems to be particularly 
relevant in the GeoHealth concept.
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Planetary Health is mentioned in prestigious and 
high-profile international publications, and seemed to 
attract the attention of influential actors shortly after 
its establishment (Lerner and Berg, 2017). The scientific 
journal The Lancet Planetary Health has been in exist-
ence since 2017, and the concept is referred to in the 
IPCC’s sixth Assessment Report (The Lancet Planetary 
Health, 2017; IPCC, 2022c). From the WBGU’s point of 
view, the following is particularly significant in the Plan-
etary Health concept with regard to the vision of ‘healthy 
living on a healthy planet’: the prominent importance 
of preserving natural life-support systems; the systemic 
perspective on ecological and societal determinants of 
health; the emphasis on the need for transformation; the 
call for a redefinition of the human-nature relationship; 
and the strong references to inclusion (minimizing ineq-
uities) and Eigenart (inclusion of different perspectives 
and actors). The explicit references to the concept of 
planetary boundaries also suggest that Planetary Health 
as a concept can be helpful in addressing the systemic 
planetary environmental crises of climate change, pol-
lution and biodiversity loss.

3.3.3
Significance for the WBGU’s vision

In the WBGU’s view, the various theoretical concepts – all 
of which aim to improve the health of humans, other liv-
ing beings and ecosystems with different focus areas and 
disciplinary backgrounds – are very helpful in promoting 
and implementing the WBGU’s vision of ‘healthy living 
on a healthy planet’. In this sense, the WBGU concen-
trates not on emphasizing the differences between the 
various concepts or on hierarchizing them, but on high-
lighting their strengths and combining them in the spirit 
of a transdisciplinary approach. In this context, a fusion 
of the concepts into a single guiding principle is neither 
imperative nor necessarily expedient, as this could inhibit 
helpful specific features and developments. Further-
more, the literature points out that when implementing 
a merged principle, the large number of disciplines (and 
actors) involved could lead to structural problems and 
conflicts (Lerner and Berg, 2017), which could undermine 
its effectiveness. Moreover, the complicated interactions 
between the health of humans, other living beings and 
ecosystems represent a complex subject area; its scientific 
analysis and the development of approaches to finding 
solutions can benefit from the different perspectives of 
several integrative concepts. At the same time, compe-
tition between communities supporting different related 
concepts could also be a hindrance. Since the process of 
defining and implementing the various concepts is by no 
means complete but in constant development, it would 

be highly desirable from the point of view of the WBGU 
and its vision if these further developments were to 
take place in a process of close exchange between these 
communities, and with a view to a common vision and 
a great transformative impact.

3.4
From the vision to action

The WBGU’s vision of ‘healthy living on a healthy planet’ 
comprises the cornerstones elaborated in Section 3.1, 
is founded on the normative basis described in Sec-
tion 3.2 and combines many aspects of the integrative 
and transdisciplinary health concepts described in Sec-
tion 3.3. The WBGU supplements these by placing them 
in a comprehensive ecological and environment-related 
context and adding a strong transformative aspiration. 
The vision includes compliance with planetary guard 
rails, especially with regard to climate, pollution and 
biodiversity; it takes into account the interactions be-
tween human health and animals, plants, fungi, bacteria 
and other microorganisms; it comprehensively incorpo-
rates issues of physical and mental health; it assumes a 
sustainable and fair health system for all, and a societal 
self-conception characterized by prevention and the 
active promotion of healthy living environments, fos-
tering healthy and environmentally friendly lifestyles. 
It convincingly demonstrates that human health can 
only be realized by improving many other dimensions 
of sustainability. Achievement of the vision is therefore 
inconceivable without a comprehensive transforma-
tion towards sustainability – and in this sense it can 
also become the driving force of such a transformation 
(Figure 3.4-1).

The vision of ‘healthy living on a healthy planet’ is 
transdisciplinary, values-based and application-orient-
ed. At its core is the realization that human health and 
well-being are only possible today and in the future in 
interaction with a healthy natural environment, and 
that current developments are not sustainable in the 
long term. This means that humans have a responsibil-
ity (stewardship) for all life, including the biosphere of 
the entire planet. The development of civilization must 
therefore be critically reviewed: global human-induced 
developments such as digitalization, urbanization, defos-
silization and changes in land use should be brought into 
line with the vision of ‘healthy living on a healthy planet’.

At the same time, the vision is a mandate for sci-
ence: how might a living environment for the human 
species be practically designed in such a way that the 
well-being and health of humans and human societies 
are made possible as part of a thriving biosphere, and 
that the natural life-support systems can be preserved 
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in the long term? What kind of built-up infrastructures 
are suitable? How must we imagine the future of work, 
and how must we handle our time, so that healthy life-
styles and a healthy interaction with the biosphere are 
possible? What role can digitalization play? How can 
a positive relationship between humans and nature be 
strengthened? Which human needs are perhaps being 
neglected and compensated by resource-intensive alter-
natives? What do alternatives to current development 
paradigms look like?

And finally, the vision contains the mandate for imple-
mentation – as a new ‘project for humanity’ that requires 
fundamental changes to current civilizational develop-
ments. The vision of ‘healthy living on a healthy planet’ 
fits in with the guiding principle of sustainability as 
already roughly agreed in the context of the Rio Conven-
tions, the SDGs, other international environmental trea-
ties, and national sustainability, climate and environmen-
tal goals – although their implementation leaves much to 
be desired (Sections 2.4, 3.2.2). What is new, however, 
is the force and speed with which negative effects on 
health – which had previously been perceived more as 
forecasts and scenarios of science – are now manifesting 
themselves in reality. The attention currently being paid 
to health as a result of the COVID-19 pandemic – com-
bined with the increasingly evident impacts of climate 

change, biodiversity loss and environmental pollution, 
as well as growing warnings from the health disciplines, 
the IPCC and the IPBES – together with the existential 
importance of every human being’s health, thus offers 
a unique opportunity to generate fresh momentum and 
support for solidarity-based transformations towards 
sustainability. The fragility of humanity already being 
experienced in the face of new health threats makes it 
very real: prevention and active, comprehensive promo-
tion of resilience – especially by designing healthy living 
environments – are necessary to avoid even greater risks 
and damage in the future, and to make development 
and evolution possible. If the transformation towards 
sustainability does not take place, the goal of ‘healthy 
living on a healthy planet’ will recede into the distance.

The WBGU has described such a transformation 
towards sustainability as a ‘societal search process’ 
(WBGU, 2011) that requires the assumption of respon-
sibility, participation and support from actors at all levels. 
For the WBGU, the transformation towards sustainability 
consists of a large number of polycentric societal pro-
cesses that play out on a pathway towards the vision. In 
the context of health, it affects the personal spheres of 
people’s lives (Chapter 4), requires the management of 
planetary risks (Chapter 5) and the further development 
of health systems (Chapter 6). It can only be achieved 
with appropriate governance (Chapter 7), education and 
science (Chapter 8).

Figure 3.4-1
The realization of the ‘healthy living on a healthy planet’ 
vision is inconceivable without a comprehensive transfor-
mation towards sustainability. At the same time, the topic of 
health can also be a great motivation to drive forward the 
transformation towards sustainability.
Source: WBGU; graphics: Wernerwerke
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How we eat, move around, live, work and spend our leisure time – all these 
aspects of life affect our health and, at the same time, have consequences for 
the climate, ecosystems and the spread of harmful substances. If healthy, en-
vironment-friendly behaviour is to become attractive or even possible in the 
first place, external conditions must also be conducive. Using selected exam-
ples from key areas of life, the WBGU shows which conditions and behaviours 
might be desirable and achievable.

The vision of ‘healthy living on a healthy planet’ is based 
on the WBGU’s normative compass; it implies transfor-
mations towards sustainability that affect a wide range 
of levels and actors. Very often, this involves political 
or production systems, e.g. energy generation, agricul-
ture or industrial production. If any of these change, it 
affects the reality of people’s lives. Increasingly, there is 
also discussion on which combinations of measures can 
be used to stimulate changes in behaviour and actually 
make them possible (Creutzig et al., 2022; de Coninck 
et al., 2018: 362 ff.). Limiting climate change to 1.5°C, 
for example, cannot be achieved with technological in-
novations alone; it also requires people to change their 
lifestyles and behaviour and to create the necessary con-
ditions, e.g. reduce their demand for energy or consume 
fewer greenhouse-gas-intensive products and foods 
(Rogelj et al., 2018, Creutzig et al., 2022). Lifestyles 
and societal practices in a wide range of cultural and 
socio-economic contexts can also act as indirect drivers 
of biodiversity loss by influencing how much land is used 
for food cultivation, energy crops or plantations (Díaz 
et al., 2015: 9). Lifestyles and individual behaviour, e.g. 
with regard to nutrition, physical exercise and sleep, or 
living conditions that cause stress are simultaneously 
important factors in the rapid increase in non-commu-
nicable diseases worldwide (Section 2.2).

In this chapter, the WBGU takes a look at people and 
their everyday lives, their practices and habits, and the 
realities of their life situations – also in different cultural 
and socio-economic contexts. It is about individual de-
cisions and, at the same time, the living conditions and 

environment in which they are made – assuming that 
decisions are possible at all.

The behaviour of one individual may seem mar-
ginal in the context of global environmental changes, 
but, in aggregate, a significant difference can be 
achieved – especially if the behaviour of the world’s 
affluent populations is taken into account. For example, 
the Intergovernmental Panel on Climate Change (IPCC) 
emphasizes that wealthy individuals not only make a 
disproportionately high contribution to emissions, but 
also have great potential for reducing them while still 
maintaining a decent standard of living and well-being 
(Creutzig et al., 2022: 505). Lifestyles can even make 
a decisive difference for people’s own health.

How and what we eat, where and how we live, 
whether and how we move, the kind and amount of 
work we do, what we do with our free time – all this 
not only affects our own well-being, it has conse-
quences for the climate, for global ecosystems, for the 
spread of harmful substances. How, then, can changes 
in people’s everyday life situations be made possible 
and motivated that are good for their own health in 
the sense of the WBGU’s vision, while promoting the 
transformation towards sustainability? To find out, 
the WBGU looks in this chapter at selected examples 
of the key areas of life: what we eat, how we move 
and where we live. What changes in circumstances 
and behaviour are desirable and achievable in these 
areas? What overall conditions can make changes in 
habits and practices possible, and what obstacles need 
to be overcome? What do visions look like that take 

Shaping areas of life: what we eat, 
how we move, where we live 4
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into account social and economic differences as well 
as cultural diversity, i.e. people’s Eigenart?

It is certainly not a matter of shifting the respon-
sibility for a global transformation – or the part of 
the transformation that can be achieved by changing 
lifestyles – onto the shoulders of individuals. On the 
contrary, policy-makers have a special responsibility 
here to develop the corresponding framework, to set 
incentives, remove obstacles and enable people to make 
healthy and sustainable choices – entirely in the spirit 
of a social contract for transformation as outlined by 
the WBGU in 2011 (WBGU, 2011). However, up to 
now – e.g. in the German Federal Government’s Global 
Health Strategy (BMG, 2020) – the focus has often been 
on motivating changes in individual behaviour by, for 
example, providing better information. Fundamental 
changes in external conditions that can facilitate healthy 
and environmentally conscious behaviour – such as the 
design of infrastructures, public spaces and services, or 
financial incentive structures – are not yet being suffi-
ciently addressed. And in very many cases, the task is 
to give people in the areas of life concerned a minimum 
level of inclusion in the first place (Section 3.2; ‘leave 
no one behind’, 2030 Agenda).

The perspective of people’s everyday lives also allows 
us to pursue a question that is often not at the centre 
of political considerations: how can individuals inte-
grate the demands and requirements that are placed on 
them from many different directions and reconcile them 
with their own well-being and the health of the planet? 
Earning a living, raising children and caring for relatives, 
getting physical exercise, moving around actively in 
everyday life, being climate-conscious, making provi-
sions for old age, eating healthily, shopping regionally 
and seasonally, cooking for oneself, getting involved 
in politics, keeping up with digitalization, maintaining 
social contacts, protecting oneself from extreme weather 
events, avoiding stress … It is a question of a systemic 
linkage between demands and requirements at the in-
dividual level. At first glance, this seems to be a private 
problem – but some collectively perceived challenges are 
emerging. It is important here to discuss solutions that 
allow both for individual development opportunities 
and for diversity in the sense of Eigenart (Section 3.3), 
and to use these as a resource for transformations. It is 
about finding and exploiting synergies in order to link 
individual well-being with overarching sustainability 
goals, so that the topic of health can become a driver 
for transformations towards sustainability. Because the 
question of how those transformations can be shaped 
and made possible should not be answered without 
taking a look at people’s everyday lives.
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4.1
Ways to a healthy diet – for everyone

The transformation of environmentally damaging and 
unhealthy diets to a sustainably plant-based, nutrient-rich 
and diverse diet is essential in order to achieve the inter-
nationally agreed climate and biodiversity targets. Human 
health also benefits considerably from such a change in 
dietary habits. The WBGU recommends creating healthy, 
resilient and future-proof food systems for everyone and 
enabling consumers to make responsible choices.

The ‘EAT-Lancet Commission on Food, Planet, Health’ 
calls nutrition “one of the greatest health and environ-
mental challenges of the 21st century” (Willett et al., 
2019). In many cases, the way people eat damages their 
health, while the collective impact of our food systems 
is threatening our natural life-support systems. The 
diversity of food we eat and produce is decreasing in 
many cases. Excessive consumption of unhealthy food 
is a growing problem in all parts of the world, yet at 
the same time many people are suffering from hunger. 
Moreover, because of partly inefficient production and 
transport chains, as well as wasteful consumption habits, 
a large proportion of the food produced is being lost or 
disposed of. At the same time, food production is being 
threatened by increasing global environmental changes. 
Current agricultural production methods themselves also 
contribute greatly to this, for example through the exces-
sive and sometimes unnecessary use of chemicals, which 
further threatens global food security (Section 4.1.1). 
Limiting global warming to 1.5°C cannot be achieved 
without transforming food systems (Clark et al., 2020).

After describing the status quo (Section 4.1.1), this 
chapter outlines a vision of how food systems can be 
designed in such a way that they comply with planetary 
guard rails while promoting human health (Section 4.1.2). 
In nine fields of action, obstacles and barriers that stand 
in the way of transformations of food systems are de-
scribed, as well as opportunities for promoting them. 
Recommendations for action are made that can pave the 
way to healthy nutrition for everyone (Section 4.1.3). In 
addition, the WBGU makes research recommendations 
for various aspects of the production and consumption 
side (Section 4.1.4).

4.1.1
Current food systems: from scarcity to 
abundance, from diversity to imbalance

Although the basic principles and benefits of a healthy 
and sustainable diet are well known (Box 4.1-1), at 
present such a diet is insufficiently implemented on a 
global average (Micha et al., 2021). Diets high in salt, 
sugar and certain fats, too much meat and too few plant-
based ingredients, large proportions of ultra-processed 
foods, and overweight and obesity due to an excessively 
high calorie intake contribute significantly to premature 
mortality and cause high costs for health systems (Meier 
et al., 2015; Murray et al., 2020; Section 4.1.1.1). At 
the same time, many people around the world do not 
have sufficient access to healthy food. Different forms 
of malnutrition thus exist in parallel; the correspond-
ing trends and health consequences are described in 
Section 4.1.1.1. Section 4.1.1.2 explains how today’s 
agricultural and food systems contribute decisively to 
climate change, environmental pollution and biodiversity 
loss, and how they are, in turn, themselves endangered 
by them. Finally, Section 4.1.1.3 explains the objectives 
of food security, food sovereignty and food safety, and 
highlights the urgent need for transformations towards 
healthy and sustainable dietary and production patterns.

4.1.1.1
Malnutrition: trends and health impacts
Malnutrition can lead firstly to overweight (BMI ≥25 kg  
per m²) and obesity (BMI ≥30 kg per m²) and subse-
quent diseases; secondly to underweight (BMI < 18 kg 
per m²) and the resulting health risks; and thirdly to a 
lack of micronutrients such as vitamins (hidden hunger). 
Overweight, underweight and micronutrient deficiencies 
can occur simultaneously in one population group; this 
is called the triple burden of malnutrition (Meenakshi, 
2016). Fourthly, in addition to these three health risks, 
unhealthy proportions of different food groups in indi-
vidual diets (e.g. too little fruit, too much red meat), and 
the intake of unhealthy amounts of certain food com-
ponents (e.g. too much salt) are significant risk factors, 
especially for non-communicable diseases (Fig. 4.1-2; 
Micha et al., 2021; WHO, 2023g). While unhealthy diets, 
overweight and obesity play a significant role in coun-
tries of all income levels, the combined burden together 
with undernutrition due to insufficient calorie intake 
and micronutrient deficiencies predominantly affects 
low- and middle-income countries (Swinburn, 2019).
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Box 4.1-1

What does a healthy and ecologically sustainable 
diet look like?

“A healthy diet is health-promoting and disease-prevent-
ing. It provides adequacy, without excess, of nutrients and 
health-promoting substances from nutritious foods and avoids 
the consumption of health-harming substances” (Neufeld et 
al., 2021).

Although the basic tenets of a healthy diet are universal 
(Willett et al., 2019; https://www.who.int/news-room/fact-
sheets/detail/healthy-diet), dietary and nutritional needs 
vary according to age, gender, health or disease status, levels 
of physical activity, and specific life stages, such as during 
pregnancy and breastfeeding. In general, healthy diets should 
contribute to maintaining and improving individual health (in 
the sense of the WHO’s definition of health; Section 2.2.4). 
Following the German Nutrition Society (DGE), a healthy diet 
takes into account the following ten rules: (1) enjoy food vari-
ety; (2) vegetables and fruit – have ‘5 a day’; (3) choose whole 
grains; (4) complement the selection with animal food products; 
(5) use health-promoting fats; (6) cut down on sugar and salt; 
(7) prefer to drink water; (8) prepare food carefully; (9) eat 
and enjoy mindfully; and (10) watch your weight and keep 
moving (DGE, 2017). These recommendations are currently 
being revised and will in future also include the environmental 
and social dimensions.

Although healthy dietary habits are often also ecologically 
sustainable, this is not always the case (Dwivedi et al., 2017). 
For example, although certain kinds of fruit and vegetables, 

legumes and nuts are considered healthy because of their 
nutrients, they cannot be grown in an ecologically sustainable 
way in arid regions because their water consumption is in 
some cases high. Conversely, foodstuffs that are produced in 
an ecologically sustainable way are not necessarily healthy. 
Especially for food innovations such as ultra-processed meat 
substitutes or alternative protein sources in general, long-term 
studies on health effects have been lacking to date.

The Planetary Health Diet – recommendations for healthy 
and ecologically sustainable nutrition

The recommendations of the EAT-Lancet Commission on 
Food, Planet, Health highlight the urgent need for a transfor-
mation of the global food system (Willett et al., 2019). With 
its recommendation of a universal reference diet, the Planetary 
Health Diet (Fig. 4.1-1) provides a framework that can be 
flexibly applied worldwide. Its implementation protects the 
health of people and the planet alike and will make healthy 
and ecologically sustainable nutrition possible for around ten 
billion people by the middle of the century. Consistent imple-
mentation of the Planetary Health Diet could prevent 11 mil-
lion premature deaths per year worldwide (Willett et al., 2019). 
The two focal points of the Planetary Health Diet are, on the 
one hand, healthy dietary habits and, on the other, sustainable 
food production while avoiding losses.

Global implementation of these recommendations in re-
gionally specific ways requires a fundamental change in 
predominantly Western dietary behaviour, which is now being 
adopted in many other countries. More fruit, vegetables, 
legumes and nuts should be eaten, as well as much less added 
sugars and red meat. National dietary recommendations 
should be adapted accordingly.

Figure 4.1-1
Composition of a healthy and 
sustainable diet according to 
the guidelines of the Planetary 
Health Diet.
Source: based on EAT-Lancet 
Commission, 2019

Whole grains
Fruit and vegetables

Starchy vegetables

Animal-sourced protein, dairy products

Unsaturated plant oils

Added sugars

Plant-sourced protein

Half a plate: vegetables and fruit should 
make up about half of the food volume

The other half – measured in calorie percentages – 
should consist mainly of wholegrain products, plant 
proteins and unsaturated plant oils (optional: small 
percentage of animal food products)
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Overweight and obesity due to 
excessive calorie intake
Worldwide, about 2.2 billion adults and about 39 million 
children are overweight or obese (Micha et al., 2021). 
The proportion of overweight or obese children and 
adolescents (5 –19 years) more than quadrupled from 
1975 to 2016 (from 4 % to 18 %; Brand et al., 2021) and 
continued to rise during the COVID-19 pandemic. The 
pandemic levels of overweight and obesity are projected 
to increase further (Bodirsky et al., 2020a). Obesity, 
high blood pressure, elevated blood sugar levels and 
pathologically altered blood lipids can promote each 
other and often occur together, a condition known as 
metabolic syndrome (Saklayen, 2018). They are all as-
sociated i.a. with overeating and represent major risk 
factors for cardiovascular disease, one of the leading 
causes of death worldwide (Dagenais et al., 2020; Yusuf 
et al., 2020). Overweight and obesity are also associated 

with bronchial asthma, certain cancers, musculoskeletal 
diseases and mental ill-health (Blüher, 2019; GBD 2019 
Cancer Risk Factors Collaborators, 2022). The health 
of overweight children and adolescents is endangered 
not only acutely but also in the long term: they have 
an increased risk of being overweight and suffering 
from the above-mentioned subsequent diseases also in 
adulthood (Simmonds et al., 2016; Weihrauch-Blüher et 
al., 2019). Nutrition in early childhood plays an essential 
role not only in preventing overweight and obesity but 
also in learning healthy and sustainable dietary habits 
(Box 4.1-2).

Undernutrition due to insufficient calorie intake
The number of people suffering from chronic hunger fell 
until 2010, then initially stagnated, but rose again by 
about 150 million people in the wake of the COVID-19 
pandemic, so that in 2021 more than 820 million people 

Figure 4.1-2
Deaths from non-communicable diseases in the years 2010 and 2018 which can be attributed to unhealthy proportions 
of different food groups in the diet (left) and too high or too low body weight (right). In addition to these risk factors, the 
consumption of unhealthy amounts of individual food components also poses a significant health risk, especially the excessive 
intake of sodium, sugar and certain fats (WHO, 2023g).
Source: Micha et al., 2021

0.0

0.5

1.0

1.5

2.0

2.5

3.0

A
tt

ri
bu

ta
bl

e 
de

at
hs

 [m
ill

io
ns

 o
f a

du
lt

s 
pe

r y
ea

r]

20
10

20
18

low in
fruits

low in
whole
grains

low in
vegetables

low in
legumes

low in
nuts and

seeds

high in
processed

meat

high in
red

meat

high in
sugary
drinks

obese over-
weight

under-
weight

Dietary composition Weight

20
10

20
18

20
10

20
18

20
10

20
18

20
10

20
18

20
10

20
18

20
10

20
18

20
10

20
18

20
10

20
18

20
10

20
18

20
10

20
18

Coronary heart disease Stroke Cancer Diabetes Respiratory disease



4 Shaping areas of life: what we eat, how we move, where we live

82

were affected, the majority of them in sub-Saharan 
Africa and South Asia (de Lusignan et al., 2018; FAO, 
2022a). Delays and disruptions in supply chains, trade 
blockades, the considerable global economic downturn 
in 2020 and slumps in many economies have led to 
lower incomes and higher and more volatile food prices, 
particularly affecting populations and countries which 
were already experiencing disadvantaged food situa-
tions (Osendarp et al., 2021; WBGU, 2020; HLPE, 2021). 
Also the Russian war of aggression on Ukraine led to a 
significant increase in food prices on the world market 
(HLPE, 2022; Abay et al., 2022). These current develop-
ments reveal weaknesses in global food systems (WBGU, 
2020; HLPE, 2021; HLPE, 2022) which are not resilient 
either to current problems or to future developments 
(Pörtner et al., 2022b). Projections indicate that 8 % of 
the world’s population will still be suffering from hunger 
in 2030 (FAO, 2022a). Children’s health is at risk both 

acutely and in the long term because undernutrition has 
negative effects on their growth, development and the 
formation of cognitive abilities (Kirolos et al., 2022). In 
addition, undernourished children are more vulnerable 
to diarrhoeal diseases, which can further exacerbate their 
undernutrition and lead to premature death (Tickell et al., 
2020). Currently, 22 % of children under five worldwide 
are stunted (too small for their age) and just under 7 % of 
children are wasted (too thin for their size; FAO, 2022a).

Micronutrient deficiencies due to insufficient intake
The insufficient intake of micronutrients such as iron, zinc, 
iodine, vitamin A, and B vitamins results in correspond-
ing deficiencies and subsequent diseases (Muthayya et 
al., 2013). Worldwide, about 370 million preschool chil-
dren and at least 1.2 billion women of reproductive age 
are affected by micronutrient deficiencies (Stevens et al., 
2022). This can lead to impaired physical and cognitive 

Box 4.1-2

Nutrition and food environments 
in the first 1,000 days of life

What happens in the first 1,000 days of a person’s life – 
before and after birth – has lifelong effects on their health and 
well-being. Environmental and nutritional factors in particular, 
but also other lifestyle factors such as physical exercise during 
pregnancy and during the first two years of life, shape the de-
velopment of health and disease throughout a person’s whole 
life. For example, a diverse, balanced and plant-based diet for 
pregnant or breastfeeding persons and toddlers helps prevent 
the development of obesity, allergies and non-communicable 
diseases over the course of a lifetime (e.g. Abou-Dakn et al., 
2022; Roduit et al., 2014; Stampfli et al., 2022).

The (biological) basic need for food and drink, which starts 
in every human being just a few moments after birth, can be 
satisfied naturally in the vast majority of cases. Breast milk 
provides babies with the optimum mix of nutrients. The supply, 
composition, but also the quality and quantity of available 
breast milk is highly diverse. According to WHO recommenda-
tions, for example, infants should be breastfed exclusively and 
on demand for the first six months of life, and given safe and 
adequate complementary foods from the age of six months, 
while they can continue to be breastfed up to an age of two 
years and beyond (WHO, 2003b). Even though breastfeeding 
is considered the healthiest and most ecologically sustainable 
nutrition pattern for mother and child in infancy, breastfeeding 
practices vary widely around the world and regionally. World-
wide, only about half of all infants are exclusively breastfed 
in the first six months according to WHO recommendations, 
the highest proportion being in South Asia at 61 % and the 
lowest in the Middle East and North Africa at 32 % and North 
America at 26 % (UNICEF, 2022).

As toddlers, children acquire their eating behaviour mainly 
through imitation, in their relationship and social interaction 
with their parents and caregivers. Regular meals taken together, 

with sufficient time, calmly and in a pleasant atmosphere, 
therefore play a major role (Abou-Dakn et al., 2022). Parents 
can help children to learn a positive way to eat by providing a 
balanced and diverse range of food, and by paying attention 
to the child’s hunger and satiety signals (Abou-Dakn et al., 
2022). Both within the family and in other social settings such 
as day-care centres, children can thus become accustomed to a 
health-promoting, nutritious and resource-saving diet from an 
early age. In these settings, it is therefore particularly impor-
tant to align diets with the Planetary Health Diet (Box 4.1-1).

However, existing frameworks and food environments 
(environments in which decisions about nutrition are made) 
currently often tend to be counterproductive when it comes to 
supporting people to develop healthy and sustainable dietary 
habits from an early age. In many countries there is a lack 
of framing conditions enabling for example working people 
to continue breastfeeding (UNICEF, 2020). In supermarkets, 
sweets are placed within reach of young children, and children 
are the main target group of advertisements for unhealthy 
products such as sweets or sweetened drinks. In day-care 
centres and schools, depending on the region, standard fare is 
often a diet heavy in animal products rather than a whole-food 
diet (in high-income countries) or a diet rich in carbohydrates 
and low in animal proteins and vegetables (in low- and middle- 
income countries).

Approaches such as the current German federal government 
coalition’s plan to further restrict advertising of foods with 
high sugar, fat or salt content to children should therefore be 
implemented promptly and expanded to include aspects of 
promoting ecological sustainability with regard to food (Sec-
tion 4.1.3.4). In an open letter to the German federal govern-
ment in November 2022, a broad alliance of child-protection 
and nutrition organizations called for “Advertising barriers for 
unhealthy products – comprehensive protection for children!” 
(“Werbeschranken für Ungesundes – Kinder umfassend 
schützen!”). Only if children as a target group are moved more 
into the focus of political decisions and framework conditions 
can a food transition really succeed in the long term. 
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development, as well as, for example, anaemia (due to 
iron deficiency), blindness (due to vitamin A deficiency), 
increased occurrence of infectious diseases and, as a 
result, lower labour productivity (Bailey et al., 2015). 
Micronutrient deficiencies often occur in combination 
with undernutrition due to insufficient calorie intake, 
but they can also affect overweight people as a result 
of excessive and imbalanced consumption of foods that 
are high in calories and low in micronutrients (Jun et 
al., 2020). It occurs mainly in low- and middle-income 
countries and is responsible for about 7 % of the global 
burden of disease each year (Ezzati et al., 2006). How-
ever, micronutrient deficiencies also occur in socio-eco-
nomically disadvantaged populations in high-income 
countries, and here too, children in particular can suffer 
lifelong consequences (Biesalski, 2021).

Risks caused by unhealthy proportions of 
different food groups in diets
According to the Global Nutrition Report 2021 (Mi-
cha et al., 2021), only 35 % of diet-related premature 
deaths from non-communicable diseases (coronary heart 
disease, respiratory disease, stroke, cancer, diabetes) are 
due to risks related with too high or too low body weight; 
65 % of these premature deaths are due to unhealthy 
proportions of different food groups in individual diets. 
In particular, insufficient consumption of fruits, whole-
grain products, vegetables, legumes, nuts and seeds, and 
excessive consumption of processed meat, red meat and 
sugared beverages play a major role (Fig. 4.1-2; Micha et 
al., 2021). Moreover, the production of meat and other 
animal food products contributes disproportionately to 
the environmental changes caused by food production 
(Section 4.1.1.2). Global trends, as well as health and 
environmental consequences of excessive meat con-
sumption, are discussed in Box 4.1-3. This is an example 
of how the unhealthy distribution of food groups in diets 
not only poses direct health risks, but is often also eco-
logically unsustainable. Currently, the recommendations 
for a healthy and sustainable diet in the sense of the 
Planetary Health Diet (Box 4.1-1) are not being met with 
regard to almost all food groups and continents (Micha 
et al., 2021). An exception is the average consumption 
of dairy products in Africa and Asia, which is below the 
recommended maximum amount (Micha et al., 2021). In 
addition, the recommended maximum amount of fish 
in the average diet is complied with on most continents, 
except in Europe (Micha et al., 2021).

Significant health risk factors can also be identified 
at the level of individual food components: globally, for 
example, the average intake of sodium is a long way 
above the WHO’s recommendations (WHO, 2023g). Diets 
with excessive amounts of salt were responsible for 
approx. 1.89 million deaths in 2019 (GBD 2019 Risk 

Factors Collaborators, 2020b; 2020a). Excessive con-
sumption of certain fats (especially those containing 
trans-fatty acids) is also an important dietary risk fac-
tor for health (GBD 2019 Risk Factors Collaborators, 
2020c; 2020a). Such unhealthy nutrient profiles, which 
promote non-communicable diseases in particular, as 
well as the occurrence of many of these diseases, are 
associated, among other things, with high proportions of 
ultra-  processed foods in the diet (Monteiro et al., 2019).

4.1.1.2
Food production causes – and is affected by – 
global environmental changes
Despite significant global progress in reducing undernu-
trition, with the world population increasing at the same 
time, the majority of people today are affected by one or 
more forms of malnutrition (Section 4.1.1.1). Furthermore, 
at the last count most of the global nutrition targets set by 
the WHO for 2025 (WHO, 2014c) were far from being met 
(as of 2019; Micha et al., 2021); these include, for example, 
reducing the proportion of women of reproductive age 
with anaemia by 50 % and reducing the proportion of chil-
dren with a too-low birth weight by 30 %, both compared 
to 2012 (WHO, 2014c). The COVID-19 pandemic and 
disturbed exports due to the Russian war of aggression on 
Ukraine have further aggravated the global food situation 
in recent years. The intensification of agriculture in many 
countries has also been accompanied by a concentration 
on a small number of varieties, an expansion of animal 
husbandry and liquid-manure fertilization, a significant 
increase in net emissions of greenhouse gases (Ivanovich 
et al., 2023), far-reaching changes in land-use systems, 
large-scale inputs of synthetic fertilizers into ecosystems, 
a significant increase in freshwater use, and an increasing 
use and release of pesticides and medicines (Willett et al., 
2019; IPCC, 2019c). Large regional differences and various 
unsustainable development paths can be observed in this 
context: globally, depending on agro-ecological, economic 
and cultural conditions, there are different (regionally 
typical) characteristics and undesirable developments 
of agriculture and fisheries; the environmental impacts 
of different forms of subsistence agriculture must also 
be considered in a differentiated manner (WBGU, 2020; 
WBGU, 2013): For example, ‘soil mining’ on resource-poor 
subsistence farms (cultivation of crops without adequate 
replacement of the nutrients they remove; under- fertili-
zation) leads to soil and land degradation (WBGU, 2020), 
whereas multifunctional farming systems such as agrofor-
estry can offer various ecological benefits (Rosenstock et 
al., 2019). Overall, environmental pressures from global 
food systems continue to increase and, despite some 
improvements, no region in the world is currently on 
track to comply with the corresponding environmental 
boundaries (Micha et al., 2021). The following describes 



4 Shaping areas of life: what we eat, how we move, where we live

84

the contributions of global food systems to various en-
vironmental changes and their feedback effects on food 
production. In addition, the environmental changes de-
scribed entail further health risks, which are discussed 
elsewhere (Section 2.3, Chapter 5).

Large contribution to global 
greenhouse-gas emissions
Current food systems and the changes in land use that 
accompany them are responsible for 21–37 % of global 
greenhouse-gas emissions (IPCC, 2019c). Food produc-
tion in intensive agriculture consumes high levels of 
energy (production of artificial fertilizers and pesticides, 
cultivation methods using energy-intensive agricultural 
machinery); more energy consumption and emissions 
come from global transport chains (FAO, 2020a). These 
activities are still based predominantly on the consump-
tion and combustion of fossil fuels (Flammini et al., 
2022). Rice cultivation and factory farming also release 
large quantities of the greenhouse gases methane and 
nitrous oxide, which are highly potent compared to CO2 

(FAO, 2020a). Methane’s contribution to global warming 

and its importance for climate-change mitigation must 
be considered in a differentiated manner, because it is 
comparatively short-lived in the atmosphere, so that 
the relationship between emissions development and 
temperature increase has a different dynamic than in the 
case of longer-lived greenhouse gases like CO2 (Allen et 
al., 2022). Besides enteric fermentation (the digestion 
process of ruminants) in the farm animals themselves, 
greenhouse-gas emissions from livestock farming are 
mainly caused by the production and processing of feed 
(Rojas-Downing et al., 2017). In the reference year 2005, 
the global livestock sector emitted a total of about 7.1 Gt 
CO2eq – about 14.5 % of global greenhouse-gas emis-
sions and more than the entire global transport sector 
(Gerber, 2013). Global climate change, which is accel-
erated by agricultural emissions, is in turn increasingly 
endangering food production itself (Bezner Kerr et al., 
2022: 717). For example, changing temperature and 
precipitation patterns reduce crop yields (Zhao et al., 
2017; Hasegawa et al., 2022), which can lead to an 
increase in undernutrition, especially in low- and middle- 
income countries (Pörtner et al., 2022a: 60; Bezner Kerr 

Box 4.1-3

The need to move away from diets heavy in 
animal food products

Meat consumption has doubled worldwide in the last 20 years 
(González et al., 2020). In 2018, a total of 320 million tonnes of 
meat were consumed worldwide, with per-capita consumption 
in high- and middle-income countries at 68.6 kg per year, much 
higher than in low-income countries, where it was 26.6 kg per 
year (Heinrich-Böll-Stiftung et al., 2021). In many countries, 
average meat consumption already exceeds the health rec-
ommendation many times over (González et al., 2020) and, 
as prosperity rises, an increase in demand for animal food 
products can be observed worldwide (Haines and Frumkin, 
2021: 323). A high consumption of meat (especially red and 
processed meat) leads, among other things, to an increased risk 
of colon and breast cancer, high blood pressure, cardiovascular 
disease and type 2 diabetes mellitus (González et al., 2020). 
In addition, livestock farming and the production of animal 
food products contribute greatly to the many environmental 
changes caused by agriculture (Horrigan et al., 2002; Poore 
and Nemecek, 2018; Section 4.1.1.2). Although there is an 
increasingly critical attitude towards meat consumption, espe-
cially among young people in high-income countries, a further 
increase in global demand for animal food products is forecast 
for the coming decades (Bodirsky et al., 2020b).

The conversion of plant calories into animal calories is highly 
inefficient (for beef about 33:1, for poultry 4:1 to 5:1; Shepon 
et al., 2016). Compared to plant foods, the provision of calories 
from animal food products therefore requires a significantly 
larger land area. By contrast, with a diet that is lower in animal 
food products the food demand projected for 2050 could 
already be met today (WBGU, 2020). Changes towards 

plant-based diets could reduce land-use competition and create 
space both for safeguarding human nutrition and for the res-
toration and flourishing of biodiversity. At the same time, the 
negative impacts of animal food production on nature and 
humans would be reduced (Section 4.1.1.2; WBGU, 2020). A 
site-appropriate reduction in stocking density especially on 
natural grasslands, by means of reduced and rotational grazing, 
can boost the soil’s CO2 sequestration (Bai and Cotrufo, 2022) 
and provide higher-quality meat products. In wealthy countries 
with currently high meat consumption (>55 kg per person per 
year), such as Germany, a reduction in consumption by about 
75 % is recommended, accompanied by a reduction of milk 
consumption by more than 50 % and an expansion and diver-
sification of plant-based food cultivation (Springmann et al., 
2020; Springmann et al., 2018; Fesenfeld et al., 2022). These 
measures are seen as having the potential to reduce green-
house-gas emissions from the food sector by 75 % and total 
adult mortality by about 20 % (Fesenfeld et al., 2022). Esti-
mates suggest that externalized costs of about US$19,800 bil-
lion are not priced into global food production (compared to a 
current market value of food of US$9,000 billion); of these, 
about US$7,000 billion are environmental costs, about 
US$11,000 billion are health costs and about US$1,000 billion 
economic costs (Hendriks et al., 2021). In the light of these 
findings, the WBGU repeats its recommendations from the 
report ‘Rethinking Land in the Anthropocene: from separation 
to integration’ (WBGU, 2020): (1) consistently promote sus-
tainable nutrition with guidelines that are in line with the 
Planetary Health Diet (PHD) (Box 4.1-1); (2) support the trend 
towards a diet low in animal food products and gear dietary 
biographies towards sustainability; (3) support consumers in 
practising sustainable dietary habits; (4) promote ‘healthy 
trade’ both nationally and internationally (WBGU, 2020).
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et al., 2022). Whether and to what extent technical 
progress can offset climate-change-induced declines 
in agricultural yields, even in the long term, is the sub-
ject of scientific debate (Aggarwal et al., 2019; Gomez- 
Zavaglia et al., 2020), but in any case the issue poses a 
major challenge in practice and requires extensive system 
adjustments. Furthermore, rising CO2 concentrations may 
reduce the quality of food crops by leading to a lower 
micronutrient content, which could also exacerbate mi-
cronutrient deficiencies (Myers et al., 2014).

Unsustainable land use leads to the loss of natural 
ecosystems and fertile soils
Industrial agriculture causes a loss of natural landscapes 
and healthy soils, both through conversion to agricul-
tural land and through unsustainable land-management 
practices (Foley et al., 2005; WBGU, 2020; IPCC, 2019c). 
Currently, almost 40 % of the global land area is used for 
agriculture and forestry (Jering et al., 2013). About 80 % 
of the total agricultural area is used for the production 
of animal food products (as pasture land or for growing 
fodder), but these contribute only 18 % of the global sup-
ply of food calories and 37 % of the supply of proteins 
(Poore and Nemecek, 2018). This large land requirement 
can lead to land competition with the cultivation of 
plant food for humans, whereby it should be borne in 
mind that pasture land is only suitable for cultivating 
plant food to a limited extent (WBGU, 2020). More than 
90 % of tropical deforestation is directly or indirectly 
related to the expansion of agricultural land, to which 
the expansion of oil-palm cultivation areas makes a major 
contribution (Pendrill et al., 2022; Vijay et al., 2016). The 
loss of natural habitats and the fragmentation of ecosys-
tems have a big impact on regional and global climate 
systems, freshwater cycles, bio- geochemical processes 
and biodiversity (Foley et al., 2005). For example, the 
ongoing deforestation of the Amazon and other tropical 
rainforests is having profound climatic consequences, 
as they are increasingly being lost as sinks in the global 
carbon cycle, and biophysical cooling effects diminish 
(Boulton et al., 2022, Lawrence et al., 2022).

In addition, unsustainable land-management practices 
are leading to a continuing loss of fertile arable and 
pasture land (IPBES, 2018; WBGU, 2020). Soil degra-
dation and desertification increase the risk of flooding 
and reduce soil quality, which reduces the nutrient con-
tent of the soil, the diversity of soil fauna and the soil 
microbiome, and the productivity of cultivation areas 
(WBGU, 2020; UNCCD, 2022). The function of soils as 
carbon sinks is also increasingly being lost, indirectly 
accelerating global warming (Lal, 2004). Every year, 
about 2.9 million ha of agricultural land is lost to soil 
erosion alone (Lambin and Meyfroidt, 2011).

Substantial use of artificial fertilizers and irrigation
Every year, about 110 million tonnes of nitrogen and 
about 40 million tonnes of phosphate are spread on 
agricultural land globally for fertilization purposes (FAO, 
2017). However, about 60 % of this nitrogen and about 
half of the phosphate is not taken up by the food crops, 
but released into terrestrial ecosystems (West et al., 
2014). This leads to locally increased nitrate pollution of 
soils, further reducing their quality, as well as enormous 
nutrient runoff into freshwaters and oceans, where large-
scale eutrophication can lead to the spread of dead zones 
and the destabilization of aquatic ecosystems (Willett 
et al., 2019; Diaz and Rosenberg, 2008). The enormous 
amounts of phosphate and nitrate released overload the 
bio-geochemical cycles of both substances; at the same 
time, phosphate is a limited resource whose sustainable 
use is essential for future food production (Rockström 
et al., 2009; Yuan et al., 2018). To compensate for the 
declining productivity of degraded soils, the use of ar-
tificial fertilizers is often further increased (Rickson et 
al., 2015). Although their application – in combination 
with agro-ecological measures – is useful, especially in 
areas where natural nutrient regeneration is insufficient 
and undernutrition is widespread, e.g. in sub-Saha-
ran Africa, the corresponding boundaries are already 
exceeded here as well (WBGU, 2020; Micha et al., 2021).

Furthermore, modern agricultural production meth-
ods often rely on artificial irrigation. Over 70 % of global 
freshwater consumption is attributable to agriculture 
(FAO, 2022b). In many regions, the overuse of available 
water resources is already causing massive water short-
ages (Mekonnen and Hoekstra, 2016). Moreover, the 
availability of green water (precipitation, evaporation 
and soil moisture), which is essential for food crops, is 
already significantly limited globally, and the need for 
artificial irrigation will be further intensified in many 
arid regions by climate change (Liu et al., 2022; Wang- 
Erlandsson et al., 2022; Section 2.3). Water shortages 
lead to reduced crop yields and promote diarrhoeal dis-
eases due to the use of contaminated water sources, both 
of which can have a negative impact on the nutritional 
status of people (Watts et al., 2015; Yongsi, 2010).

Use of pesticides and antibiotics to increase yields
Pesticides are used worldwide to control pests and plant 
diseases in order to improve crop yields; more and more 
new substances and increasing quantities overall are 
being used due to the increasing development of resist-
ance (Carvalho, 2006). Residues in food and the envi-
ronment can promote i.a. various cancers, neurological 
diseases and developmental disorders (Mostafalou and 
Abdollahi, 2017). In addition, other living organisms and 
ecosystems are damaged, which contributes to the loss of 
biodiversity (UNEP, 2019; Dudley and Alexander, 2017).
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The intensification of livestock farming is accompanied 
by a growing use of veterinary pharmaceuticals, espe-
cially antibiotics. These are not only used for the targeted 
treatment of diseases, but are also added to the feed to 
promote the growth of the animals, improve their feed 
conversion and prevent disease outbreaks (Manyi-Loh et 
al., 2018). Residues are found in animal food products 
and also released into the environment in large quantities 
(Manyi-Loh et al., 2018; Larsson and Flach, 2022). They 
can have a direct, toxic effect on humans and other organ-
isms and promote the further development of microbial 
antibiotic resistance, which can also endanger the health 
of the farm animals themselves (Section 5.2.3; Vishnuraj 
et al., 2016; Larsson and Flach, 2022).

Food production causes biodiversity loss and 
is affected by it
Intensification of food production results in the loss of 
adaptable species of food crops, which reduces the poten-
tial of agriculture to adapt to climate change and other 
environmental changes (FAO, 2019). Food production 
also threatens terrestrial and aquatic biodiversity through 
its own contribution to global warming, the expansion of 
cultivated land, unsustainable land-management prac-
tices and use of aquatic food resources, as well as the 
spreading of various agrochemicals and pharmaceuticals 
(IPBES, 2019). This affects i.a. pollinating insects, whose 
numbers and diversity are reduced (Godfray et al., 2015). 
This is again particularly relevant for agriculture as 75 % 
of the food crop species used worldwide and 35 % of 
global food production depend on natural pollination 
(IPBES, 2019, Klein et al., 2007). This particularly con-
cerns plants that contribute to the supply of vitamin A, 
folic acid and iron, which is why the existing deficien-
cies with regard to these important micronutrients and 
their health consequences are further exacerbated (Sec-
tion 4.1.1; Ellis et al., 2015; Smith et al., 2015). 3–5 % of 
annual yields of fruits, vegetables and nuts are already 
lost to insufficient pollination, which particularly affects 
low-income countries (Smith et al., 2022).

Threats to and overexploitation of 
aquatic food resources
Aquatic food resources play an important role in human 
nutrition. Globally, they provide 17 % of the animal pro-
tein consumed – even more than half in some low- and 
middle-income countries (FAO, 2022c). Global consump-
tion of fish and other seafood has increased significantly 
in recent years, and global fisheries and aquaculture 
production are at a record high. However, almost 60 % 
of the world’s fish stocks are already maximally sus-
tainably fished and another 35 % are overfished (FAO, 
2022c). Illegal, undocumented and unregulated fishing 
(IUU fishing) accounts for about 20 % of the global catch 

and in some areas even up to half of the regional catch 
(Widjaja et al., 2020). Furthermore, an estimated 40 % of 
the biomass taken by marine fisheries worldwide consists 
of unwanted bycatch (Davies et al., 2009).

The rapidly expanding aquaculture sector now pro-
duces almost 60 % of all aquatic food, but the ongoing 
intensification of production processes has several neg-
ative impacts on coastal habitats, freshwaters and the 
global climate that continue to increase (FAO, 2022c; 
Klinger and Naylor, 2012; Alff and Hornidge, 2019; 
Manlosa et al., 2021b; Manlosa et al., 2021a). At the 
same time, yields from fisheries and aquaculture them-
selves are threatened by ocean acidification, rising water 
temperatures, freshwater scarcity, large-scale eutrophi-
cation, chemical pollution and biodiversity loss, to which 
already overexploited aquatic ecosystems are especially 
vulnerable (WBGU, 2013; Willett et al., 2019; Whit-
mee et al., 2015; IPCC, 2019a, 2022). This affects both 
salt-water and freshwater fisheries and aquacultures. 
The small-scale, coastal and industrial fisheries each con-
tribute to the environmental changes to varying degrees 
and each is also experiencing specific vulnerabilities 
(Hornidge and Keijzer, 2021). The existing problems are 
exacerbated by increasing competition between small-
scale and coastal fisheries in low-income countries on the 
one hand, and industrial fishing fleets from high- and 
middle-income countries on the other (e.g. in the wake 
of fisheries partnerships between EU states and West 
Africa; Belhabib et al., 2015; Hornidge and Keijzer, 2021). 
The endangerment of aquatic ecosystems has consider-
able impacts on the provision of ecosystem services to 
humans, particularly with regard to food security, and 
also lead to the loss of cultural identity and traditional 
diets (Laffoley et al., 2020; Gattuso et al., 2015; Pörtner 
et al., 2022a; IPBES, 2019).

Food loss and waste
A significant proportion of the food currently produced is 
lost or disposed of – between 11 and 60 % depending on 
food type and world region (FAO, 2011) – and on global 
average about 25–30 % (IPCC, 2019c), which corresponds 
to about 1.3 billion tonnes of food per year (FAO, 2011). 
The production of the lost and wasted food generates 
additional emissions without adding any value to human 
nutrition (IPCC, 2019c). The causes of food loss and 
waste vary around the world. In high- and middle-income 
countries, it is mainly due to wasteful consumption habits 
and inadequate purchase planning by consumers, the 
disposal of edible food with expired best-before dates, 
quality requirements based on the external shape and 
appearance of food, a lack of coordination within supply 
chains, and inflexible sales agreements between farmers 
and intermediaries (FAO, 2011). In low-income coun-
tries, technical, managerial and financial limitations in 
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harvesting techniques, cooling and storage facilities, sup-
ply infrastructures, and packaging and marketing systems 
are the main contributors to food loss (FAO, 2011).

4.1.1.3
Food security, food sovereignty and food safety
The three objectives of food security, food sovereignty 
and food safety are currently far from being achieved 
globally. Food security describes a situation in which “all 
people at all times have physical, social and economic 
access to sufficient, safe and nutritious food that meets 
their dietary needs and food preferences for an active and 
healthy life” (FAO, 1996). Above all, equal (economic) 
access to (physically) available food is crucial for food 
security (Sen, 1981). In many countries, however, access 
to food is not sufficiently guaranteed for socio-econom-
ically disadvantaged people (D’Odorico et al., 2019).

The term food sovereignty was coined by La Via 
Campesina, a transnational alliance of i.a. smallholders, 
agricultural workers, fishers and pastoralists from more 
than 80 countries, representing about 200 million people 
(La Via Campesina, 2021; Sampson et al., 2021). Food 
sovereignty was defined in the Declaration of Nyéléni in 
2007 as “the right of peoples to healthy and culturally 
appropriate food produced through ecologically sound 
and sustainable methods, and their right to define their 
own food and agriculture systems” (La Via Campesina, 
2007). The approach thus aims on the one hand at the 
possibility of healthy and sustainable nutrition for 
all people while, on the other hand, emphasizing the 
importance of people’s self-determination over their diet 
and agriculture. Current food systems jeopardize these 
goals. One factor here is the great influence of multi-
national agricultural and food corporations on agricul-
tural production methods and the diets of many people 
(Section 4.1.3.9). A second factor is the dependence of 
many countries on international food imports (Suppan, 
2008) with simultaneously limited choices relating to 
the food imported. Food sovereignty can contribute 
to food security and adequate nutrition, especially as 
a consequence of greater autonomy over production 
processes through the introduction of agroecological 
practices (Sampson et al., 2021).

Finally, the aim of food safety is to ensure that no 
adverse health effects are caused by the consumption of 
contaminated food. This objective is currently threatened 
by, among other things, the massive use of pesticides 
and antibiotics, the residues of which can lead to health 
risks (Section 4.1.1.2). In the aquatic realm, increasing 
toxic algal blooms as a result of climate change should 
be mentioned (Pörtner et al., 2022a: 64).

It is clear that the developments of recent decades are 
not future-proof, for health, ecological and social reasons 
(Myers and Frumkin, 2020). Profound transformations 

of food systems are urgently needed to promote healthy 
and ecologically sustainable nutrition, and to ensure 
food security, food sovereignty and food safety. There-
fore, integrated solutions must be developed for their 
comprehensive and global implementation. Modern food 
chemistry can also make a contribution to this, for exam-
ple, by extending the shelf life of food or improving its 
transportability. Visions and strategies for transforma-
tions of food systems should incorporate health, equity, 
sustainability and resilience, and think of them together 
(Section 4.1.2). In this way, current negative trends and 
developments can be weakened and reversed, and food 
systems can be restructured to meet the complex and 
interrelated challenges.

4.1.2
Vision of healthy, resilient and future-proof 
food systems

The vision of healthy, resilient and future-proof food 
systems worldwide describes a world in which existing 
opposition has been overcome and healthy and sustain-
able diets are possible for all people. At the behavioural 
level, the vision includes that people and societies are 
able to make sustainable and health-promoting choices 
about their diets, also through appropriate knowledge, 
skills and transparency along the value chain. Conditions 
should be such that food environments (environments 
where personal choices about nutrition are made) enable 
healthy and sustainable nutrition for all as the easiest 
option. All relevant actors set themselves the maxim of 
making a sustainable and health-promoting diet possible. 
Sustainable diets avoid greenhouse-gas emissions and 
other environmental damage, conserve water resources, 
avoid food waste, and protect and appreciate ecosystems 
and biodiversity (Lang, 2017).

At the consumer level, healthy, resilient and fu-
ture-proof food systems are characterized by food that 
is healthy, nutritious, safe, available, affordable and 
culturally appropriate for all people (Lang, 2017; Willett 
et al., 2019). Sustainable diets can also feed a growing 
world population in a healthy way (Willett et al., 2019). 
The Planetary Health Diet is considered a possible refer-
ence diet here (Box 4.1-1). Furthermore, food security, 
food sovereignty and food safety are key components 
of this vision.

At the production level, the focus is not only on the 
short-term production of large quantities of cheap food 
but also on long-term soil fertility and the conservation 
of ecosystems and biodiversity, on which our food supply 
depends. The main aim is to shape a new understanding 
of food production: agriculture is not only a producer of 
food. Within the framework of the integrated landscape 
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approach (WBGU, 2020), farmers can see themselves as 
an important part of landscape management and of the 
conservation and enhancement of biodiversity. Alongside 
farmers, fishers should also become ‘resource managers’ 
who place sustainability at the centre of their activities – 
and are respected and suitably remunerated for it (Lang, 
2017). Furthermore, this applies to all economic actors 
involved in the production and processing of food.

The vision also goes hand in hand with stronger 
food-system resilience. This has been defined as the 

“capacity to provide food security over time and despite 
disturbances” and aims to ensure “sufficient, appropriate 
and accessible food to all” (Tendall et al., 2015). Resilient 
food systems enable all actors to anticipate climate risks 
and threats, prevent and mitigate the impacts of adverse 
events, and adapt and change long-term development 
trajectories so that “the economic social and environ-
mental bases to generate food security and nutrition 
for current and future generations are not compromised 
anywhere in the world” (Hertel et al., 2021: 3; FAO, 
2020c). In order to make this vision of healthy, resilient 
and future-proof food systems a reality for everyone as 
soon as possible, existing obstacles to implementation, 
such as subsidies for non-sustainable production meth-
ods, must urgently be overcome (Section 4.1.3).

4.1.3
Fields of action and recommendations for 
pathways to healthy nutrition

A far-reaching transformation of food systems is neces-
sary in order to achieve global food security, food sov-
ereignty and food safety, and at the same time address 
climate-change mitigation, biodiversity conservation and 
other goals of the 2030 Agenda (e.g. Willett et al., 2019; 
HLPE, 2020; WBGU, 2020; Fanzo et al., 2022). Various 
starting points for strengthening the resilience of food 
systems have already been identified in the past; two 
aspects are considered in more detail below: (1) strength-
ening the role and position of consumers as key actors 
in the system (Burchi et al., 2011; WBGU, 2020), and 
(2) building resilience in food production by protecting 
and sustainably enhancing ecosystem services. For the 
latter, sustainable production practices in agriculture 
and fisheries, as well as local markets, must be promoted, 
and market and power concentrations made transparent.

Although many starting points are known and are 
already the subject of scientific discourse and publications, 
implementation of the identified proposed solutions is 
often still lacking. Due to the complexity of (global) food 
systems and the challenges they face, as well as their 
regional and local differences and different contexts, 
there is no single ‘golden pathway’ for a future-proof 

transformation, and change will only be possible with the 
involvement of all actors along the value chains (Willett 
et al., 2019; Leeuwis et al., 2021; Zurek et al., 2022). 
The respective linkages within the systems and thus 
the specific synergies and trade-offs between possible 
mitigation or adaptation strategies must always be eval-
uated in the specific context and on the basis of scientific 
data (Zurek et al., 2022). This represents a challenge for 
science, politics and society. Overall, by fundamentally 
restructuring the way we produce and eat, we can achieve 
and combine the goals of improved and healthier diets 
for the population that are accessible to everyone, while 
simultaneously reducing the impact on the environment. 
On the basis of nine fields of action, the following section 
describes existing hindering and supporting factors on 
the road to healthy nutrition for everyone, and gives 
corresponding recommendations for action.

4.1.3.1
Make healthy, nutrient-rich and diverse foods 
more attractive and better appreciated
Resource-intensive and predominantly unhealthy dietary 
habits are widespread globally. The consumption of meat 
or foods containing high amounts of fats, sugar or salt 
are still considered desirable objectives in many regions 
and population groups with growing incomes, although 
their negative health consequences have been sufficiently 
documented (Section 4.1.1; Box 4.1-3). Instead, the prin-
ciples of healthy and sustainable dietary recommenda-
tions, like the Planetary Health Diet, should be elevated 
to a global guiding principle in order to develop regionally 
and locally adapted diets based on them. It must also be 
recognized here that traditional diets in some countries 
already comply with these principles. Such a global guid-
ing principle includes an appreciative approach to food 
(from selection to preparation and consumption, also 
in order to avoid food waste) as well as mindful dietary 
behaviour, which manifests itself, for example, through 
social interaction when eating together, or through allow-
ing enough time for food preparation and consumption. 
At present, however, insights into the attractiveness and 
diversity of a nutrient-rich, predominantly plant-based 
diet are being obscured by a widespread debate focusing 
on restriction and the abandonment of options. This is 
partly accompanied by an ongoing wasteful, non-appre-
ciative way of dealing with food. Positive communication 
and education on healthy, sustainable nutrition that 
takes into account the above-mentioned aspects is an 
important overarching strategy for action. 

The WBGU recommends:
 > Make healthy nutrition more attractive and better 

appreciated: The benefits and diversity of sustainable 
nutrition (based on the principles of the Planetary 
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Health Diet) and the related, necessary appreciation 
of health-promoting and sustainable food should be 
communicated more clearly. To this end, the WBGU 
recommends positive communication and education 
on nutrition within the framework of educational 
measures (Section 4.1.3.3) and awareness campaigns 
(Section 4.1.3.4), but also in advertising (Box 4.1-4) 
and the way in which political measures are commu-
nicated and implemented.

 > Promote dietary change: Taking into account specific 
local, regional and national characteristics, the shift 
towards a predominantly plant-based diet should be 
promoted – following the guidelines of the Planetary 
Health Diet – in a way that makes healthy, diverse 
food in sufficient quantities available to everyone.

4.1.3.2
Adapt guidelines and recommendations for 
healthy and sustainable nutrition
The recommendations of the German Nutrition Society 
(DGE) should be adapted in line with the reference diet of 
the Planetary Health Diet. This would include a reduction 
in the recommendations for the consumption of dairy 
products and red meat by about two thirds in each case, 
as well as a positive recommendation for the consump-
tion of pulses and nuts (Springmann et al., 2020). The 
‘Healthy Start Network’, for example, recommends a 
balanced, needs-based and plant-oriented diet in child-
hood, which includes, among other things, a greater 
variety of foods and eating together, preferably in a 
calm and friendly atmosphere (Abou-Dakn et al., 2022). 
At present, the DGE’s dietary recommendations are being 
revised to take into account nutritional, health and envi-
ronmental aspects (Renner et al., 2021). An adaptation 
of national and also international guidelines and recom-
mendations with regard to healthy and sustainable nu-
trition should be accompanied by appropriate nutrition 
communication and education (Sections 4.1.3.3, 4.1.3.4) 
as well as by political measures (Section 4.1.3.5). The 
health-promoting and sustainable aspects of breastfeed-
ing (Box 4.1-2) can also be emphasized more strongly in 
the course of such an adaptation, communication and 
implementation of recommendations. 

The WBGU recommends:
 > Adapt nutrition guidelines: National (e.g. from the 

German Nutrition Society) and international nutrition 
and breastfeeding guidelines for all age and pop-
ulation groups should be adapted in line with the 
Planetary Health Diet guidelines for a healthy and 
sustainable diet (Box 4.1-1), taking specific local, 
regional and national characteristics into account.

4.1.3.3
Lifelong education on healthy and sustainable 
nutrition in theory and practice
The topic of health-promoting and sustainable nutrition 
hardly plays a role in the existing educational landscape 
from early childhood to higher education and vocational 
training to adult education (Section 8.1). Yet day-care 
centres, kindergartens and schools are important places 
of education for laying the foundation for health-pro-
moting and sustainable nutrition in theory and practice 
(e.g. by preparing meals together in an environment 
conducive to healthy eating). Such measures are already 
implemented in some countries, e.g. in Germany within 
the framework of health promotion and disease preven-
tion in living environments (Box 6.4-3). In this way, cor-
responding nutritional habits can be taught from an early 
age and a long-term societal impact can be achieved via 
the generations to come. In higher education, vocational 
and adult education, health-promoting and sustainable 
food environments (environments where personal food 
choices are made) and the teaching of relevant content 
are important as they can positively influence the dietary 
habits of adults of all ages. A decisive role in promoting 
healthy and sustainable dietary habits can also be played 
by health professionals, who should impart the relevant 
knowledge and skills in a targeted manner when advising 
patients (Section 6.4.1.1).

The objectives should be both theoretical knowledge 
transfer and practical training in choosing and preparing 
food that make healthy and sustainable decisions pos-
sible. An appreciative approach to food, i.e. its mindful 
selection, preparation and consumption and avoidance 

of waste, should also be part of theoretical and practi-
cal education. In the sense of a whole-institution ap-
proach, changing both food supply and processing (in 
the large kitchens of public institutions, kindergartens, 
schools, universities, clinics and companies) and food 
environments plays an essential role. Examples of corre-
sponding recommendations are the revised DGE quality 
standard for catering in schools (DGE, 2022) and exist-
ing guidelines for establishing healthy and sustainable 
catering in hospitals (Hünninghaus and Dobos, 2022; 
Section 6.5.2.2). 

The WBGU recommends:
 > Communicate theoretical knowledge and promote 

practical action on healthy and sustainable nutrition: 
Extensive educational measures should, on the one 
hand, communicate knowledge about healthy and 
sustainable nutrition. On the other hand, they should 
enable the development of action-oriented planetary 
health literacy that makes sustainable choices in food 
selection and preparation possible and is accompanied 
by corresponding transformative action in practice. 
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Box 4.1-4

Advertising for healthy and sustainable lifestyles

How would it be if attractive and successful-looking people 
were depicted on advertising posters with briefcases riding 
stylish e-bikes through appealing landscapes or traffic-calmed 
city districts – instead of driving through big-city scenarios in 
big, fast cars? Or if happy-looking children got big, shiny eyes 
when they bite into a juicy apple of regional origin in an adver-
tisement – instead of into a chocolate bar? Health promotion 
and sustainability are often hardly considered with regard to 
many products from the areas of nutrition and mobility. How-
ever, in order to attractively advertise a health-promoting and 
sustainable lifestyle, we need appealing images and content 
that invite people to choose ‘different’ products.

What communication content and formats can convey the 
positive narrative and vision and invite transformative action 

and health-promoting and environmentally sustainable be-
haviour? For example, healthy and sustainable behaviours and 
products can be encouraged by awareness campaigns and 
positive images in advertising (Fig. 4.1-3 a, b). Although private 
companies can generally decide for themselves how they ad-
vertise which products (as long as they stay within legal 
requirements), public-service media could increasingly provide 
corresponding content, and use the legal framework for putting 
different prices on different advertising content. In addition, 
advertising for products that are harmful both to health and 
to the environment should be more strictly regulated. The ban 
on tobacco advertising can serve as examples here, or the 
obligation to advertise walking or cycling in car advertisements, 
which has been in force in France since March 2022 
(Fig. 4.1-3 c). Furthermore, consumers can be given informa-
tion via further developed sustainability and health labels 
(Brown et al., 2020; Asioli et al., 2020).

Figure 4.1-3
Examples of communication strategies that promote health and sustainability: (a) awareness campaigns on health-promoting 
and environment-friendly behaviour, here on the benefits of active mobility; (b) positive food advertising, e.g. child with 
regional fruit and vegetables; (c) mandatory warnings in advertisements for products that potentially endanger health and 
sustainability, e.g. cars.
Source: WBGU; photos used: (b) Tatevosian Yana/Shutterstock.com; (c) Macrovector/Shutterstock.com
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In addition to comprehensive education for all age 
groups, a focus on the education, training and further 
training of multipliers such as cooks, nutritionists, 
midwives, paediatricians, adolescent specialists, kin-
dergarten and nursery-school teachers and educators, 
etc. is recommended (Sections 8.1, 6.4.2.2).

 > Make communal and away-from-home catering 
healthy and sustainable: Food supply and process-
ing, as well as the food environments in commu-
nal or away-from-home catering in general – in the 
large kitchens of public institutions, kindergartens, 
schools, universities, clinics and companies – should 
be adjusted in the sense of a whole-institution 
approach to a health- and biodiversity-promoting 
and climate-friendly diet.

4.1.3.4
Awareness initiatives as a contribution to 
health-promoting consumer behaviour
In addition to measures in educational institutions (Sec-
tion 4.1.3.3), awareness campaigns can give a short-term 
boost to health-promoting and sustainable nutrition. The 
topic of nutrition is usually addressed in public only in 
the context of small-scale initiatives to prevent obesity 
or eating disorders, or in relation to the general role of 
nutrition in human health. A comprehensive and exten-
sive awareness campaign on the consequences of dietary 
behaviour could, on the one hand, make the population 
aware of the attractiveness and necessity of a new global 
diet standard as mentioned in Section 4.1.3.1 and, on 
the other hand, inform them about the harmful effects of 
current dietary patterns on health and the environment. 
Awareness campaigns on a more reasonable approach to 
best-before and use-by dates – such as the nationwide 
‘Too good for the bin’ strategy of the German Federal 
Ministry of Food and Agriculture (BLE, 2023a) – can 
furthermore contribute to reducing food waste.

Food labelling by the industry that informs consum-
ers about nutritional value, health consequences and 
environmental impacts can help them make healthy and 
sustainable purchasing decisions (Shangguan et al., 2019; 
Asioli et al., 2020; Brown et al., 2020). However, there 
is still room for improvement in existing labelling, e.g. in 
view of the many different labels and the complexity of 
sustainability assessment (WBGU, 2020: 184 Gwozdz et 
al., 2020; Brown et al., 2020). Furthermore, food label-
ling is sometimes misunderstood, so that, for example, 
best-before and use-by dates lead to unnecessary food 
waste (Toma et al., 2017). Furthermore, advertising 
for unhealthy food has a negative impact on the con-
sumption behaviour of children in particular (Boyland 
et al., 2016). Yet advertising could encourage people 
to adopt a varied, health-promoting and future-proof 
diet (Box 4.1-4).

The WBGU recommends:
 > Use and concretize existing structures and projects 

for fostering the food transition: The German Federal 
Government should concretize its plans to support 
a food transition. For example, a campaign aimed at 
more sustainable nutrition and physical exercise in 
the first 1,000 days of a person’s life, accompanied by 
the implementation of corresponding measures, could 
tie in with existing structures such as the ‘Healthy 
Start Network’ (BLE, 2023a) or ‘IN FORM’ (BMEL 
and BMG, 2008).

 > Use awareness campaigns for fostering the food transi-
tion: National and international target-group-oriented 
awareness campaigns should draw the population’s 
attention to the attractiveness and necessity of a new 
diet standard for healthy and sustainable nutrition, 
inform them about the harmful effects of current 
dietary patterns on health and the environment, and 
emphasize a mindful and appreciative approach to 
food, thereby also counteracting food waste.

 > Label food uniformly with regard to their health and 
environmental effects: Consumer-friendly, integrated 
and (for companies) compulsory labelling of food 
showing its nutritional value and impact on health 
and the environment should help people when buy-
ing food. This also means reducing the current large 
number of different labels in order to improve clarity 
and make their presentation more standardized.

 > Reduce advertising for unhealthy and unsustainable 
food products: Advertisements for unhealthy and 
unsustainable food should be curbed in public-service 
media. In Germany, for example, a uniform federal 
regulation could not only further restrict advertising 
for foods with a high sugar, fat or salt content that 
targets children, but also communicate aspects of 
ecological sustainability in foods.

4.1.3.5
Contribution of state actors to healthy, 
equitable and resilient food environments
In order to encourage consumers to adopt sustainable 
and healthy dietary habits, fundamental changes in food 
environments (food shops, canteens, cafeterias, markets) 
are necessary. State actors play a crucial role in shaping 
corresponding food systems and environments. However, 
here the freedom of the individual encounters the pro-
tective task and responsibility of the state to contribute 
to human health on a healthy planet by way of fostering 
healthy and resilient nutrition. The Club of Rome regards 

“state-mandated sustainable and healthy diets [as] a rather 
unlikely scenario” (Club of Rome, 2022: 162), but at the 
same time appeals to governments to be courageous, and 
to advocate for a sustainable, health-promoting and equi-
table food system by regulation and providing support. 



4 Shaping areas of life: what we eat, how we move, where we live

92

Only by taking on this state responsibility and acting 
accordingly can access to healthy and sustainable food for 
all people be assured. By regulating food advertising, food 
labelling and consumer information (Box 4.1-4), govern-
ments can make a significant contribution to healthy and 
equitable food environments and to strengthening the 
role of consumers. When the environmental and health 
costs of food are reflected in its prices, this has a steering 
effect on dietary and purchasing behaviour (Andreyeva 
et al., 2010; Bock et al., 2022; White et al., 2020). Taxes 
or other levies can contribute to this. They can, for ex-
ample, be levied in the context of agricultural production 
(where the environmental costs arise), and partly passed 
on to consumers (Section 4.1.3.6; Fesenfeld et al., 2022). 
However, the levies can also be directly consumption-re-
lated, e.g. if environmental levies on production are not 
sufficient (Funke et al., 2022) or to address health costs. 
For example, a tax on sugary drinks in the UK has led to 
a reduction in their sugar content (Sasse and Metcalfe, 
2022). That such a tax’s steering effect can notably reduce 
sugar consumption is confirmed by examples from other 
countries such as Chile and South Africa (WHO, 2022c; 
WHO Europe, 2022). In the multilateral context, the WHO 
Framework Convention on Tobacco Control can serve as 
an (expandable) example of how states can address the 
consumption of unhealthy and unsustainable stimulants 
by means of global cooperation (Box 4.1-5).

The WBGU recommends:
 > Reflect environmental and health costs in food prices: 

Taxes and other levies should be used to price-in 
and make visible the societal follow-up costs of 
food – e.g. from environmental pollution and GHG 
emissions in production – as well as the health 
consequences of their consumption. This makes 
sustainable products proportionately cheaper and 
more attractive. One example of such a steering tax 
is the sugar tax, which makes the costs of high sugar 
consumption visible. Food should only be subsidized 
if its consumption is associated with positive effects 
on health and sustainability.

4.1.3.6
Promote ecological production methods and 
local markets
Preserving traditional and local food habits is seen as a 
way of promoting better diets. Shifting to the ‘sustainable 
intensification’ of production methods is a core recom-
mendation for transforming the food system; this was 
reaffirmed in the Kunming-Montreal Global Biodiversity 
Framework (CBD, 2022), adopted in December 2022, 
under Target 10. In low-income countries in particular, this 
includes expanding market access for small-scale produc-
ers and thus direct marketing channels to end consumers. 

The role of traditional and local dietary habits in promoting 
healthy consumption patterns is also repeatedly referred 
to (Reyes et al., 2021; Gaupholm et al., 2022). Existing 
expansion plans of many companies in the food industry 
to concentrate on low- and middle-income countries, due 
to the growth potential and low market saturation in the 
ultra-processed food sector (Milsom et al., 2021), should 
therefore be viewed with caution (Moodie et al., 2013).

Ecological production methods would benefit from a 
more consistent pricing of external effects and a redi-
rection or abolition of current subsidies. In agricultural 
production, many externalities are still not or not suffi-
ciently regulated, priced or otherwise addressed (WBGU, 
2020; Fesenfeld et al., 2022). One sector that is particu-
larly affected here is fisheries – for example in the form 
of misdirected subsidies (Skerritt and Sumaila, 2021). 
The costs caused by current production methods to the 
environment – and to people through unhealthy diets – 
are currently borne predominantly by the general public 
and not by the actors who profit from these production 
methods (Myers, 2017). Subsidizing non-sustainable 
production methods, for example in fisheries (Sumaila 
et al., 2021) or the EU’s common agricultural policy 
(WBGU, 2020), represent a failure of governance. Other 
subsidies accelerate the loss of tropical forests (Ding et al., 
2021). A trend reversal towards diverse and sustainable 
production methods can be promoted by abolishing or 
redirecting current subsidies. 

The WBGU recommends:
 > Certify farms: Compulsory certification of sustainabil-

ity at the farm level should be successively introduced 
(WBGU, 2020: 286 ff.). Food-processing and trading 
firms should be able to use obligatory reporting and 
certifications of farms to reveal the societal costs of 
food and to support informed consumer decisions.

 > Strengthen supply-chain laws and transparency 
rules: Supply-chain legislation and transparency 
rules across all stages of food production, taking 
key regional issues into account, offer an important 
starting point for improved transparency (Reyes et 
al., 2021; EEAC, 2022).

 > Price and regulate externalities and adjust subsidies 
in agriculture: The food system in its current form 
causes high costs that have to be borne by society. 
A consistent system that prices-in externalities in 
agriculture through steering taxes and makes them 
visible to consumers (Section 4.1.3.5), regulates them 
where necessary and links subsidies primarily to pub-
lic goods (WBGU, 2020) can contribute to the sustain-
able use of land and to healthy, sustainable nutrition.

 > Make fisheries sustainable: This involves in particular 
the implementation of the WTO’s decision on the 
targeted reduction of subsidies for industrial fisheries 
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(WTO, 2022). In 2018 alone, subsidies for fisher-
ies amounting to US$35.4 billion were made avail-
able worldwide (Skerritt and Sumaila, 2021) – with 
far-reaching consequences for the use of marine 
resources. Low-income countries, on the other hand, 
should be given more support in building their own 
Blue Economies. According to the OECD, the percent-
age of Official Development Assistance (ODA) that was 
used for the sustainability-oriented further develop-
ment of the Blue Economy amounted to only 1.6 % of 
total ODA in the period 2013–2018, and was consider-
ably smaller than the subsidies for industrial fisheries 
(OECD, 2020). Based on Hornidge and Keijzer (2021), 
the WBGU also recommends the targeted development 
of local fish-processing industries and transregional 
marketing to strengthen local value chains.

4.1.3.7
Make agricultural production environment-
friendly and resilient
Diversification of farming systems is a useful instrument 
for a transformation towards resilient and ‘sustainably 
intensive’ (i.e. multifunctional and sustainability-ori-
ented) farming systems (WBGU, 2020). In addition to the 
greening of industrial agriculture, this includes a sustain-
able increase in productivity and adaptation to climate 
change, especially in subsistence agriculture (WBGU, 
2020). Many of these integrated agricultural approaches, 
such as agroecology, increasingly include social aspects 
in addition to ecological production practices, and can 
therefore help to achieve the goal of food security while 
increasing resilience to environmental changes (Wezel 
et al., 2020). Agroecological approaches serve not only 

sustainable food production but also carbon storage in 
soils, grasslands, agroforests and mixed forests. They 
increase the climate resilience of food crops and thus 
secure the basic food resources and income of the popu-
lation. Sustainable agriculture also prevents soil degrada-
tion and enables the restoration of degraded soils, e.g. by 
strengthening and using the soil microbiome (Box 4.1-6). 
Site-appropriate diversification of agricultural produc-
tion methods, for example by increasing the number of 
crop types (spatial mixing and crop rotations) and by 
cultivating forgotten or underutilized crop types, can 
reduce risks in production, help adapt to climate change, 
strengthen ecosystem services and maintain genetic 
diversity (IPCC, 2019c; WBGU, 2020: 142). In particular, 
the cultivation of legumes (pulses, e.g. peas, lentils, etc.) 
promotes the biological fixation of nitrogen and could 
reduce the use of synthetic fertilizers (Drinkwater et al., 
1998; Pörtner et al., 2022b). Finally, reducing meat con-
sumption frees up land for cultivating plant-based food 
and increasing the production of alternative proteins, 
as well as for the expansion and renaturation of natural 
ecosystems and forests. Production adaptations in animal 
husbandry include, e.g. integration with cropping, mixed 
herds, increased mobility in grazing, soil, nutrient and 
water management, and farm diversification.

However, the transformation to regenerative agricul-
ture faces a number of obstacles. For farmers, switching to 
sustainable production practices represents a transitional 
risk, and current government subsidies often support 
more intensive forms of agriculture (FOLU, 2019; WBGU, 
2020; Section 4.1.3.6). Furthermore, new approaches 
have hitherto been applied mainly in smallholder com-
munities; whether and how these can be transferred to 

Box 4.1-5

Tobacco and alcohol in the context of the 
‘healthy living on a healthy planet’ vision

Like unhealthy nutrition and a lack of physical exercise, to-
bacco and alcohol consumption are among the influenceable, 
lifestyle-related risk factors that can have serious health and 
social consequences. Moreover, the production of tobacco 
and alcohol products have numerous negative environmental 
effects (WHO, 2017f; WHO, 2020k). In total, around 8.7 mil-
lion deaths per year worldwide can be attributed to tobacco 
consumption (Murray et al., 2020). About 2.4 million deaths 
per year are caused by alcohol consumption (Murray et al., 
2020). Serious health consequences for the individual lead to 
a high burden of disease for society, a lot of pressure on the 
health system and thus, in some cases, to severe social and 
economic consequences (WHO, 2018k).

Analogous to the food crisis, in the meantime it is mainly the 
countries that are least able to cope with the environmental and 

health consequences of tobacco production and consumption 
that are affected the most. Transnational tobacco companies 
from industrialized countries profit from global tobacco con-
sumption. In 2003, the WHO Framework Convention on Tobacco 
Control became legally binding as an international treaty for 
179 parties (WHO, 2003a). In it, the contracting parties under-
take to take measures to reduce the supply of and demand for 
tobacco. The Framework Convention on Tobacco Control is in-
creasingly seen as an accelerator for sustainable development 
(Small and Linou, 2017). The creation and implementation of 
similar framework agreements could also make the risk factors 
of alcohol consumption, unhealthy nutrition and lack of phys-
ical exercise transparent, and generate multiple benefits for the 
environment and health. For example, standards could be in-
troduced governing the advertising of alcoholic beverages, un-
healthy food and cars (Box 4.1-4). In addition, enforcing a 
transparency obligation could make it easier to control the in-
fluence of the respective industries and other actors as well as 
any conflicts of interest between actors (Section 4.2.5.2). 
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large-scale farms depends, according to Dong (2020), on 
the actors in the agricultural value chain, governments, 
scientific knowledge and public support. The development 
of new practices, their financing and the necessary global 
exchange of knowledge are also insufficient (FOLU, 2019; 
WBGU, 2020). It is particularly important to support all 
actors in this transition process with advice, education 
and training (Lampkin et al., 2020). 

The WBGU recommends:
 > Strengthen sustainable spatial and landscape planning 

and land use to conserve biodiversity and ecosystem ser-
vices, e.g. as part of an integrated landscape approach 
(WBGU, 2020). The need for integrated landscape 
planning has risen further against the background 
of the new Kunming-Montreal Global Biodiversity 
Framework. This applies especially to African coun-
tries with large populations that have a large demand 
for food to ensure food security, and simultaneously 
play an important role in biodiversity conservation, 
e.g. Ethiopia, Nigeria and Somalia. Sustainable spatial 
and landscape planning can mean i.a. maintaining 
and expanding near-natural mosaic landscapes or 
land-sharing approaches, coupling crop and livestock 
production, and using more diversified, multifunctional 

agricultural production systems. This involves, in par-
ticular, maintaining or restoring healthy and degraded 
soils by means of appropriate management and other 
measures, for example through greater crop diversity 
and crop rotation or the use of alternative fertilizers.

 > Promote the (further) development and implementa-
tion of scientific and technical innovations and digitali-
zation in agriculture: Existing technical innovations for 
sustainability (especially on the field of digitalization) 
that are adapted to the respective agricultural sys-
tems should be further developed and implemented 
(WBGU, 2020). Governments, companies and inves-
tors should therefore increase their expenditure on 
research, development and innovation (FOLU, 2019).

 > Promote knowledge transfer, education and (further) 
training on sustainable production practices: The aim 
is to promote active participation and understanding, 
knowledge transfer and mutual learning (e.g. about the 
sustainable production methods of local communities), 
as well as the joint generation of knowledge by all 
actors involved (FOLU, 2019; WBGU, 2020), for exam-
ple by creating networks and providing training courses.

 > Reduce food losses and inefficiencies in agricultural 
production: Reducing food losses that happen directly 
after production and along processing and supply 

Box 4.1-6

Microbiomes: microorganisms as allies

Microorganisms have been shaping all life on our planet for 
billions of years: the health of animals, plants, humans and 
ecosystems as a whole is directly dependent on them (Blaser 
et al., 2016). Microorganisms drive the Earth’s carbon cycle 
(Blaser et al., 2016). They are co-responsible for a wide range 
of ecosystem services, up to and including the establishment 
of complex food webs and natural purification in water from 
rivers or lakes (Blaser et al., 2016). The microorganisms in the 
soil help plants to absorb nutrients, protect them from insects 
and pathogens, are responsible for nitrogen fixation (Blaser 
et al., 2016) and thus represent an agriculturally important, 
natural bioresource (Suman et al., 2022). However, industrial 
agriculture has negative impacts on soil quality, e.g. on nutrient 
content, the diversity of soil fauna and soil microbiome, soil 
fertility and resilience to stress (WBGU, 2020; Section 4.1.1.2). 
A healthy soil microbiome could, for example, reduce the need 
for pesticide and fertilizer use. Resistance to abiotic and biotic 
stresses facilitated by the microbiome and its influence on 
nutrient availability under current and especially under future 
climate conditions could be crucial for future food production 
(Blaser et al., 2016). The health of the plant microbiome also 
plays a role in the resilience of agricultural production (Gupta 
et al., 2021a)

Furthermore, almost all internal and external surfaces of 
animal and human bodies are colonized by billions of microor-
ganisms (Bosch, 2019). They influence our health, development, 

behaviour and also feelings (e.g. in the sense of the ‘gut-brain 
axis’; Bosch, 2019; Blaser et al., 2016). The microbiome of the 
human gut, for example, is an individual, dynamic ecosystem 
consisting of more than 1,000 different bacterial strains whereby 
the microorganisms can account for a biomass of up to 1.5 kg 
(Bosch, 2019). The gut microbiome influences human health 
in many ways. It produces vitamins and essential amino acids, 
supports natural digestion and has protective functions against 
pathogens (Stecher and Hardt, 2008; Singh et al., 2017). In 
addition, the co-evolution of humans and their microbes has, for 
example, decisively influenced the development of our acquired 
(adaptive) immune system (Lee and Mazmanian, 2010). The 
human microbiome can change depending on diet (Kau et al., 
2011; Wastyk et al., 2021), infections and the intake of phar-
maceuticals (e.g. antibiotics). Systemic stress and inflamma-
tion are also associated with acute and sometimes irreversible 
changes in the microbiome. Depletion of diversity in the human 
intestinal microbiome can be attributed, among other things, to 
an imbalanced diet and the excessive use of antibiotics, and is 
discussed as a cause of health problems. Loss of contact with the 
environmental microbiome and a biodiverse environment can 
also contribute to this (Stanhope et al., 2022; Haahtela, 2022).

The interconnectedness of humans, animals, plants, fungi 
and the environment is reflected in this mediating role of 
microbiomes and emphasizes the need to ‘rethink’ the rela-
tionship between humans and nature (Section 2.1) across 
systems (Bosch, 2019). In general, it can be concluded that the 
well-being of all multicellular organisms depends on their 
specific communities with diverse microorganisms. Many envi-
ronmental influences on the microbiome are still unexplored.
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chains (Section 4.1.1.2) would reduce greenhouse-gas 
emissions and the need to increase productivity in 
agriculture, and would also contribute to food security 
in particular.

4.1.3.8
Make fisheries and aquaculture environment-
friendly and resilient
The overexploitation and endangerment of aquatic eco-
systems has considerable impacts on the provision of 
ecosystem services also for humans, as well as on food 
security and the preservation of natural life-support 
systems (Section 4.1.1.2; Gattuso et al., 2015; Bezner 
Kerr et al., 2022; IPBES, 2019). A reduction in fishing 
pressure and the adaptation and development of sus-
tainable fishing methods that adequately consider fish 
stocks and ecosystems is necessary to promote the regen-
eration of stocks and to reduce the destructive impacts 
on ecosystems (Bezner Kerr et al., 2022: 767). In the 
aquaculture sector, technological innovations, especially 
in feeding (e.g. feeding with alternative protein sources), 
digitalization and the site-specific promotion of efficient 
and environmentally friendly practices, can reduce en-
vironmental impacts and increase resilience to climate 
change (WBGU, 2013; FAO, 2022c).

Effective instruments for sustainable fisheries are 
available, but they need to be adapted to local and re-
gional conditions and systems (e.g. industrial fisheries 
or small-scale fisheries) and intelligently combined and 
applied (WBGU, 2013; Rätz and Lloret, 2016; Pauly and 
Froese, 2017; Ekau, 2017). In fisheries and aquaculture, 
too, there is a need to reduce harmful subsidies that 
promote overfishing and overcapacity instead of sustain-
able production practices (Section 4.1.3.6; Hornidge and 
Keijzer, 2021). In addition to ecological resilience and the 
maintenance of ecosystem services, changes in fisheries 
management can help make the actors more flexible, and 
thus secure livelihoods (Free et al., 2020; FAO, 2022c). 
This applies in particular to the shifts in the distribution 
areas of fish stocks with rising ocean temperatures and 
the associated global redistribution of maximum catch 
potential (Bindoff et al., 2019). Local, national, regional 
and international fisheries should prepare for this, e.g. by 
adopting dynamic, cooperative management approaches 
(Bindoff et al., 2019; Bezner Kerr et al., 2022; Ojea et al., 
2020). The allocation and distribution of fishing rights 
must be made more equitable in general, depending on 
stock-recovery plans, in order to ensure the food secu-
rity of small-scale fishers and their communities, and to 
harmonize them with the economic and environmental 
objectives of commercial fishers (FOLU, 2019). Reducing 
losses and waste along the value chain in the fisheries and 
aquaculture sector not only contributes to food security, 
but also reduces the pressure on fish stocks (FAO, 2020b).

The WBGU recommends:
 > Promote sustainable fishing methods: This includes 

promoting and adapting ecosystem-friendly fishing 
methods, introducing and enforcing bans on – and 
more effective monitoring of – e.g. destructive fishing 
methods and the management of bycatch.

 > Reduce the environmental impact of aquaculture and 
adapt systems to climate change: Promoting and 
implementing environment-friendly practices and 
technical innovations can both reduce environmental 
impacts and increase the resilience of aquaculture 
systems to climate change.

 > Promote flexible and sustainable fisheries management: 
Management strategies and conservation measures 
in times of climate change should be planned and 
implemented in a flexible manner; given the scientific 
uncertainties about the impacts of climate change, 
the capacities of regional fisheries management, for 
example, should be institutionally strengthened and 
developed (Hornidge and Keijzer, 2021).

 > Strengthen small-scale and coastal fisheries, especially 
in low- and middle-income countries: This can be done, 
for example, by banning all fishing activities outside 
the Exclusive Economic Zone (EEZ or 200-nauti-
cal-mile zone; Sumaila et al., 2015; Hornidge and 
Keijzer, 2021) or by distributing fishing rights more 
equitably (FOLU, 2019).

 > Promote technology and knowledge transfer: This in-
cludes intensifying the generation of data that is 
generally accessible to all actors, e.g. through science 
and monitoring, technology transfer, build-up of dig-
ital infrastructure (Winther et al., 2020), promoting 
knowledge transfer and exchange, and the joint pro-
duction of knowledge by all the actors involved.

 > Minimize food losses and wastage in fisheries and 
aquaculture: This can be achieved, for example, by 
means of technological improvements along the value 
chain (e.g. with regard to fishing methods and the 
cold chain), more efficient infrastructure for logistics 
and processing, and the reduction of bycatch and the 
excessive use of wild catch as feed in aquaculture 
(FAO, 2020b).

4.1.3.9
Take market and power concentration into account
Multinational agricultural and food companies have 
substantial market shares and market power along the 
value chain (Sexton and Xia, 2018), and exert consid-
erable influence over the diets of many people (Walls 
et al., 2020; FAO et al., 2022). In the absence of ade-
quate regulation, profit interests can lead to negative 
environmental impacts through the way production is 
carried out; they can also have social and health con-
sequences due to a focus on ultra-processed products 
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(Section 4.1.1.1), and generally represent an incentive 
to influence regulations (White et al., 2020; Swinburn 
et al., 2019; Walls et al., 2020).

Concentration processes exist not only when it comes 
to agricultural land but also along the broader food value 
chain (Clapp, 2022; Sexton and Xia, 2018), e.g. in the 
production of ultra-processed foods (Yates et al., 2021; 
White et al., 2020), in drinking-water production, or in 
seed or pesticide production (Folke et al., 2019; OECD, 
2019). The high level of market concentration is reflected 
in a small number of companies and products (Clapp, 
2021). This can stand in the way of a sustainable trans-
formation of agriculture, the food sector and its products, 
e.g. when influence is exerted on regulatory processes or 
bargaining power is abused (Garton et al., 2021; WBGU, 
2020; FAO et al., 2022: 119 ff.). Furthermore, influence 
also extends to relevant scientific research (Fabbri et al., 
2018; Sacks et al., 2020) and the innovation focus in the 
food sector (Clapp, 2021). Resistance to stricter regula-
tion of producers, especially of highly processed foods, 
is, according to Swinburn (2019) and Yates et al. (2021), 
one of the main obstacles to a stronger spread of healthy 
diets. Yet an evaluation of reports by various multilateral 
organizations (FAO, IPES-Food, UNEP) between 2016 
and 2020 shows that market concentration and power 
imbalances are currently only rarely addressed by rec-
ommendations for action on transformation (Slater et 
al., 2022). Antitrust agencies, which are supposed to 
monitor market power and its potentially abusive use, 
are in some cases insufficiently resourced, especially in 
low-income countries, or else corruption weakens their 
supervisory role (Waked, 2010; Grajzl and Baniak, 2018). 

The WBGU recommends:
 > Make the role of agricultural and food corporations 

more transparent: The role of food and agricultural 
corporations in food systems should be made more 
transparent, as should their influence (Walls et al., 
2020), e.g. on multilateral agenda-setting regarding 
food systems. Meetings like the UN Food System 
Summit should discuss the considerable influence 
of corporations (also on the conferences themselves; 
Canfield et al., 2021) and look for structural solutions 
for a better balance (Clapp, 2021). The WHO’s (2017d) 
first drafts on this are still perceived as insufficient 
(Rodwin, 2022). More international cooperation in 
the form of a ‘Framework Convention on Food Sys-
tems’ as proposed by Swinburn (2019) can bring 
together the various groups of actors in this context.

4.1.4
Research recommendations

Coordinated research in the fields of production and 
consumption can and should go beyond what is already 
known and point the way forward to transform food 
systems for the benefit of humanity, species and eco-
systems, and thus make a significant contribution to 
making them future-proof

4.1.4.1
Intensify research on the health and 
environmental effects of sustainable nutrition
The WBGU recommends improving research into the 
linkage between a transition to a healthy, sustainable 
diet (in the sense of the Planetary Health Diet) and 
improved human health (e.g. reduction of overweight/
obesity in childhood and adulthood, type 2 diabetes 
mellitus, cardiovascular disease, cancer, quality of life). 
This research should look at countries with different 
income levels and also be conducted by various countries. 
Ongoing large cohort studies, such as the German Na-
tional Cohort (GNC) or the COPLANT study, can also be 
used for this purpose. In addition, the effects of food and 
especially food innovations (e.g. plant-based milk and 
meat substitutes) on health and the environment should 
be researched at the same time (Musicus et al., 2022). A 
distinction must be made between different plant-based 
diets, since not all have the same positive effect on health 
and the environment (Musicus et al., 2022).

Furthermore, the WBGU recommends linking up 
with existing studies – e.g. the ‘study on the nutrition 
education (including breastfeeding) of paediatricians, 
adolescent specialists and cooperating health profes-
sions’ by the BMEL (BLE, 2022) – and, in future studies, 
addressing training and skills in the fields of nutrition 
and physical exercise (from a health perspective) and 
integrating aspects of ecological sustainability.

4.1.4.2
Intensify transdisciplinary research 
on the effectiveness of measures aimed at 
changing dietary habits
The WBGU recommends conducting transdisciplinary 
research on the effectiveness of measures for health-pro-
moting and sustainable nutrition in canteens with respect 
to health and quality of life, also taking aspects of health 
economics into account. Studies should cover both can-
teens for children and adolescents in educational institu-
tions, including early childhood care, as well as catering 
provisions for adults. Particular attention should be 
paid to the factors that promote or hinder the adapta-
tion of current consumption patterns to the targets in 
the different settings. When measures are successfully 
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implemented and effective, the accompanying commu-
nication should also be evaluated.

Systematic reviews show that people’s dietary habits 
changed during the COVID-19-related lockdown com-
pared to the preceding period (Mignogna et al., 2022). 
The reasons for such short-term changes in dietary habits 
should be understood in order to prevent negative effects 
during future crises, and to harness positive effects for 
transformations towards sustainability.

Moreover, the WBGU recommends transdisciplinary 
research on institutional innovations across national, 
regional and international governance levels that make a 
food transition possible in different regions of the world.

4.1.4.3
Study food labelling and its effects on consumer 
decision-making
Recent research findings from the UK and Ireland 
show that (processed) foods which, according to nutri-
tional labelling (such as NutriScore), have a relatively 
favourable nutritional value, are usually more environ-
ment-friendly in their production (Clark et al., 2022). 
Such calculations have not yet been carried out in Ger-
many, nor in most other countries. Apart from the com-
bination of nutritional value and environmental impact, 
the complex interplay with affordability and accessibility 
of healthy and environment-friendly foodstuffs should 
also be explored, especially with regard to the purchasing 
decisions, health and well-being of population groups.

4.1.4.4
Research on the concentration of power and its 
impact on the availability of healthy food
More research should be conducted on concentrations of 
power in food production and their impact on the availa-
bility of healthy food. The WBGU recommends research 
into effective measures to promote resilient structures 
in food production and upstream sectors such as agro-
chemicals or seed production (White et al., 2020), in 
different regions of the world. Research should examine 
the potential synergy effects or economic advantages of 
market concentration on the one hand, and, on the other, 
its negative effects, such as a possibly lower prevalence 
of healthy diets.

4.1.4.5
Research reform options for tax and 
subsidy systems
Current production methods generate negative exter-
nalities for humans and the environment which are not 
reflected in product prices. In some cases, the negative 
effects are further exacerbated by subsidies (Fesenfeld 
et al., 2022). The WBGU therefore recommends more 
research into options for internalizing negative societal 

and environmental costs both at the European and at the 
multilateral level. To this end, the respective ecological, 
economic and social implications of different meas-
ures to internalize external costs should be compared 
(e.g. taxation, regulation; White et al., 2020). Similarly, 
possibilities for reforming current subsidy systems must 
be studied so that subsidies for unsustainable production 
can be identified and eliminated as quickly as possible 
(WBGU, 2020). The WBGU further recommends always 
orienting agricultural subsidies towards ecological stand-
ards, and developing suitable assessment and transfor-
mation mechanisms for this purpose.

4.1.4.6
Research the up-scaling of sustainable 
production practices in agriculture
Up to now, new approaches have mainly been applied 
in smallholder structures or communities. In view of the 
ambitious climate and biodiversity goals, it is necessary 
to determine the suitability of different business struc-
tures for demand-oriented and sustainable production 
methods in agriculture and forestry, as well as in aq-
uaculture and fisheries, and to promote any necessary 
restructuring.

4.1.4.7
Increase resilience research in agriculture 
and fisheries
Increasing ecological, social and economic resilience 
in food production involves a sustainable increase in 
productivity and a simultaneous adaptation to climate 
change, as well as securing the food basis and incomes 
of the population in the key sectors of agriculture and 
fisheries. Both sectors are complex socio-ecological sys-
tems. Whether and how resilience can be operationalized 
and aligned at all levels therefore remains a fundamental 
research question. The WBGU recommends increas-
ing resilience research, supported by local knowledge 
(traditional practices, traditional ecological knowledge). 
Knowledge gaps in agriculture and fisheries – especially 
on the practical implementation of measures and on any 
barriers that might stand in the way of these measures – 
should be assessed and clarified proactively and as early 
as possible. Ways should be developed of improving the 
ecological health of soils, landscapes and water bodies, 
and the climate resilience of a production that meets 
demands while minimizing climate-damaging emissions 
at the same time. In this way, it should be possible to 
avoid unsustainable water use, eutrophication, land 
degradation and biodiversity loss, as well as the collapse 
of ecosystem services (WBGU, 2020; IPCC, 2019c; IPCC, 
2022d; IPBES, 2019).
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4.2 
Activity-friendly environment,  
environment-friendly activity

Physical activity in green environments is one of the 
best strategies for health, climate and the environment. 
Three quarters of adolescents worldwide and one third 
of adults in high-income countries do not get enough 
exercise. Active mobility integrates physical exercise 
into everyday life and reduces the burden on the envi-
ronment. The WBGU recommends integrating more 
physical activity into all areas of life by adapting infra-
structures, regulations and public services. Active mo-
bility should be encouraged and car travel made less 
attractive. Children’s needs are a good benchmark for 
shaping our environments.

The everyday lives of many people in all parts of the 
world, in all age groups and social strata is characterized 
by a lack of exercise and too much sedentary behaviour, 
and this has considerable, direct health consequences. 
Apart from physical inactivity – i.e. not meeting the 
WHO’s recommendations, which include comprehensive, 
moderate and intensive exercise (Box 4.2-1) – prolonged 
and uninterrupted sedentary behaviour is regarded as a 
risk factor for human health in its own right. Sedentary 
behaviour is any waking behaviour with low energy 
expenditure in a sitting or lying position (Tremblay et al., 
2017). Physical activity is being displaced by technical 
aids. Such devices, especially in transport, also contrib-
ute greatly to local environmental damage and climate 
change and, together with accidents, further increase 
health risks (Section 4.2.1). All population groups are 
affected, including children and adolescents, some of 
whom grow up in environments that are far removed 
from nature and are hostile to physical activity. Apart 
from individual and social factors, people’s mobility 
behaviour at school, at work, when travelling, in the 
household and during leisure times depends above all 
on external conditions (e.g. attractive footpaths, compact 
cities and safe cycle paths have a positive effect; Sec-
tion 4.2.2). An activity-friendly environment is therefore 
key to reintegrating healthy and environment-friendly 
physical activity into all areas of life. Overall conditions 
and incentives must be changed, especially as regards 
active mobility, as this offers particularly great potential 
for health, the environment and the climate. Focusing on 
the needs of children and adolescents in this context is an 
effective lever for several societal goals (Section 4.2.3).

There are already many local, national and global 
goals and approaches for promoting physical activity 
on the one hand, and for the mobility transition and 
reduction of transport emissions on the other. However, 

they mostly exist independently of each other, pro-
moting primarily either recreational sports or electric 
vehicles instead of active mobility; overall, therefore, 
they achieve little progress (Section 4.2.4). The WBGU 
therefore recommends the following: (1) better integrate 
target systems, strategies and governance structures (and 
the corresponding research communities) to achieve 
more physical activity, environmental protection and 
climate-change mitigation; (2) promote active mobility in 
a strategy-based way by improving external conditions, 
combined with attractive shared mobility options and, 
when it comes to car traffic, consistent access restrictions, 
pricing and regulation; and (3) use children and adoles-
cents and their need for physical activity and autonomy 
as a benchmark for designing schools, mobility systems 
and cities (Sections 4.2.5 and 4.2.6).

4.2.1
The ‘double mobility crisis’: 
our mobility behaviour damages our health 
and the environment

It is widely known how important getting plenty of 
physical exercise, minimizing sitting, and having con-
tact with nature are for individual people’s health and 
well-being; also well-known are the benefits of physical 
activity and active mobility in attractive public spaces 
for social interaction, the environment and people’s 
relationship with nature. Nevertheless, we find ourselves 
in the middle of a ‘double mobility crisis’: First, we don’t 
move enough – because of changes in the world of work, 
in our leisure-time behaviour and in the excessive use 
of motorized vehicles and devices. Lack of physical 
activity and sedentary behaviour have massive health 
consequences which have now reached pandemic pro-
portions. Second, the way in which we move damages 
the environment (air pollution, climate change, resource 
consumption, land sealing) and the health of others 
through traffic accidents.

4.2.1.1
Lack of exercise and prolonged sitting are on 
the rise worldwide
Although there are clear differences in physical activity 
and sedentary behaviour between different countries 
and regions (as well as in different areas of life, Sec-
tion 4.2.2), global trends can be identified.

Most toddlers are able to give free rein to their natural 
urge to move; they spend relatively little time at a stretch 
engaged in sedentary activities (Bauman et al., 2018). 
However, as early as at the age of three to six years, about 
half of children fail to meet the WHO’s recommendations 
for physical activity (Box 4.2-1) and they spend about 
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four hours a day sitting (Finger et al., 2018; Bauman et 
al., 2018). A marked decrease in physical activity and 
a simultaneous increase in sedentary behaviour can be 
observed in many countries in children from the age 
of six to seven (Steene-Johannessen et al., 2020). Of 
the seven- to ten-year-olds, only about 30 % are suffi-
ciently physically active, and girls are much less active 
than boys (Cooper et al., 2015). The lack of physical 
activity is highest among adolescents. Worldwide, more 
than three quarters of adolescents (84.7 % of girls and 
77.6 % of boys) do not meet the WHO’s recommenda-
tions (Guthold et al., 2020). Furthermore, they spend 

around nine hours a day with sedentary activities (Bau-
man et al., 2018). About a quarter of adults worldwide do 
not meet the WHO’s recommendations, with significantly 
more women (31.7 %) than men (23.4 %) suffering from 
physical inactivity. The proportion of physically inactive 
adults in high-income countries is steadily increasing 
and, at 36.8 %, is more than twice as high as in low-in-
come countries (Guthold et al., 2018). However, physical 
inactivity is an increasing problem worldwide – also 
in low- and middle-income countries due to economic 
change, urbanization and the associated lifestyle changes 
(Ding, 2018). In these countries, people in cities move 

Box 4.2-1

The WHO’s global recommendations on physical 
activity, sedentary behaviour and sleep

The WHO’s current guidelines on physical activity and seden-
tary behaviour make evidence-based public-health recommen-
dations for children from the age of five, adolescents, adults 
and older adults, as well as for pregnant women, chronically 
ill adults, and children and adults with disabilities (WHO, 
2020b). Separate recommendations, including on sleep, apply 
to children up to the age of five (WHO, 2019e). Both policies 
apply regardless of gender. For example, adults should be 
physically active for at least 150–300 minutes per week at 
moderate intensity, e.g. brisk walking or cycling. Alternatively, 
at least 75–150 minutes per week of high-intensity physical 
activity such as jogging is recommended. In addition, adults 
should do muscle-strengthening activities of moderate to high 

intensity on at least two days a week, e.g. strength training 
(WHO, 2020b). Sedentary behaviour should be limited, and its 
negative effects counteracted by additional, at least moderate 
physical activity (beyond the above recommendations).

To improve implementation of these recommendations, the 
WHO has published the Global Action Plan on Physical Activ-
ity 2018–2030 (GAPPA; WHO, 2018d). This complements the 
Action Plan on Non-communicable Diseases (WHO, 2013a) 
and extends its target of reducing physical inactivity by 10 % 
by 2025, adding a reduction of 15 % by 2030. The WHO’s 
action plan proposes four strategic goals (active societies, 
environments, people and systems) with a total of 20 policy 
measures, and identifies basic principles and key implemen-
tation actors in order to achieve health-promoting active life-
styles while taking the SDGs into account. However, the new 
Global Status Report on Physical Activity shows that progress 
on the implementation of these measures is very slow and 
uneven (WHO, 2022t). 
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Figure 4.2-1
Summary of the WHO’s recommendations on physical activity and sedentary behaviour. Sedentary behaviour (red) 
should be limited; instead, adults, for example, should exercise for at least 150 –300 minutes per week with moderate 
endurance activities (green) or engage in at least 75–150 minutes of intense physical activity, as well as strengthening 
their muscles on at least two days per week (blue). Every additional movement counts, both at a low level and at 
an already higher level (yellow).
Source: WHO, 2021m
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less than in rural areas (unlike in high-income countries; 
Sallis et al., 2016a). The extent of physical inactivity 
varies greatly among the over-60s. For example, about 
5 to 30 % of older people in Europe do not meet the 
physical-activity recommendations (Gomes et al., 2017). 
As they age, adults spend less and less time engaging in 
intense physical activity and instead spend more time 
with activities involving little physical effort (Jaeschke et 
al., 2020). Across all age groups, people with a physical 
or mental impairment meet the WHO’s recommendations 
significantly less often than healthy people of the same 
age (Martin Ginis et al., 2021).

Adults, including older adults over 65, spend around 
eight hours per day engaged in sedentary activities 
(Bauman et al., 2018). 60 to 75 minutes of moderate 
physical activity per day are necessary to compensate 
for the increased mortality caused by sedentary behav-
iour (Ekelund et al., 2016). However, a third of adults 
worldwide do not even manage the 150 to 300 minutes 
of moderate physical activity per week recommended 
by the WHO (Box 4.2-1).

4.2.1.2
Health effects and costs of physical inactivity 
and prolonged sitting
In 2019, approx. 0.8 million deaths worldwide were 
attributable to physical inactivity (Murray et al., 2020; 
Section 2.2). Physical inactivity promotes the develop-
ment of widespread non-communicable diseases such as 
diabetes, cancer (e.g. colon, breast and endometrial can-
cer), cardiovascular diseases and high blood pressure (Lee 
et al., 2012; WHO, 2020b). The WHO expects around 
500 million preventable cases of non-communicable dis-
eases in the period 2020–2030 if physical inactivity does 
not decrease (WHO, 2022t). Long, uninterrupted sitting 
increases the risk of developing cancer as well as fatal 
cardiovascular diseases (Ekelund et al., 2019; Hermelink 
et al., 2022). Lack of exercise is also a risk factor for many 
other diseases; for example, severe courses are more 
frequent for COVID-19 infections (Sallis et al., 2021). 
The burden of disease caused by physical inactivity and 
sedentary behaviour is distributed differently around the 
world. The prevalence is twice as high in high-income 
as in low-income countries, with most deaths occurring 
in middle-income countries (Katzmarzyk et al., 2022).

The negative health consequences of physical inactiv-
ity and sedentary behaviour through the development 
of non-communicable diseases are also reflected in high 
monetary costs. The global cost to health systems is 
US$27 billion per year (WHO, 2022t); for the UK, for 
example, the cost of excessive sedentary behaviour 
alone is estimated at £0.8 billion per year (Heron et al., 
2019). Health-system costs, for example, are largely 
borne (75 %) by the public sector in Europe, 40 % by 

the private sector in North America (such as voluntary 
health insurance), and almost half by households in 
South East Asia (Ding et al., 2016). In addition, there 
are follow-up costs due to lost productivity.

Compared to physical inactivity, the available data and 
current research on the health consequences, underlying 
biological mechanisms and associated costs of sedentary 
behaviour still need to be improved.

4.2.1.3
Negative effects of car traffic on the environment, 
the climate and health
In addition to direct health consequences and costs, cur-
rent mobility patterns also have serious consequences 
for the environment and climate, which, in turn, have 
further repercussions for human health. Physical activ-
ity is being replaced by technical devices in all areas 
of life (Section 4.2.2), with corresponding energy and 
resource consumption as well as pollutant emissions. 
The most important example is mobility. On average, just 
over an hour is spent each day moving around – this 
is irrespective of the mode of transport and remains 
relatively stable over time, countries and cities (Ahmed 
and Stopher, 2014; Stopher et al., 2017; Metz, 2008, 
2021). People who can afford it continue to use their 
own cars predominantly (as in Europe, North America) or 
increasingly (as in non-OECD countries, especially China; 
SLoCaT, 2018; Fountas et al., 2020). Between 2000 and 
2015, passenger traffic increased by 75 % worldwide, 
mainly in non-OECD countries; traffic in cities accounts 
for about half of this figure (SLoCaT, 2018). The ratio of 
private motorized transport to non-motorized transport 
is 2:1 in cities in industrialized countries, and 3:4 in cities 
in developing countries (Sustainable Mobility for All, 
2017: 50). But even there, the share of private motorized 
transport is increasing, mainly due to the sharp rise in 
vehicle ownership – which increased by 45 % between 
2005 and 2015 worldwide, and by around 80 % in Africa 
and South America (Jaramillo et al., 2022). While drive 
systems are becoming more efficient, cars are getting 
bigger, heavier and more powerful: in 2019, around 
40 % of vehicles sold worldwide were SUVs (Jaramillo et 
al., 2022), and the average vehicle weight in the EU, for 
example, rose by 40 % from 1975 to 2015 (ITF, 2017).

Private motorized transport damages human health 
and the environment through air pollution, noise, en-
vironmental degradation for resource extraction and 
infrastructure, and its contribution to climate change (as 
well as accidents, Section 4.2.1.4). Air pollution is one of 
the most important risk factors for many non-communi-
cable diseases – in Europe it causes 400,000 premature 
deaths every year (EEA, 2019b). Almost everyone in 
cities is exposed to air pollutants in excess of the WHO’s 
recommendations (EEA, 2022b). Globally, outdoor air 
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pollution, e.g. particulate matter with particles smaller 
than 2.5 μm and, to a much lesser extent, ozone, led 
to over four million premature deaths in 2019, 55 % 
more than in 2000 (Fuller et al., 2022; Section 2.2). In 
high-income countries, up to one third of such deaths can 
be attributed to road-traffic emissions (Lelieveld et al., 
2015). These health consequences are unequally distrib-
uted: less affluent people often live in places with high 
levels of air pollution (Hajat et al., 2015; Barnes et al., 
2019; Jbaily et al., 2022; UBA, 2020a). The same applies 
to noise pollution from motor traffic, to which, for exam-
ple in Europe, most people in urban areas are exposed 
(EEA, 2020b; Section 4.3.1.2). Furthermore, air pollution 
damages the local environment, e.g. animal health (EEA, 
2020b). In addition, there is the destruction of natural 
areas for road traffic and resources: roads and car parks 
can account for 35–50 % of land in car-dependent cities, 
and worldwide they already cover about 1.5–2 % of the 

land area (Rodrigue, 2020). This is also due to the fact 
that most private cars are stationary most of the time – 
e.g. in Germany 97 % of the day on average (Nobis 
and Kuhnimhof, 2018). The road network could still 
grow by almost 25 % by 2050, especially in biodiversity 
hotspots such as the Amazon, the Congo Basin or New 
Guinea (Meijer et al., 2018), with corresponding risks to 
human health. Road transport consumes half of global 
oil production (IEA, 2020), and vehicle manufacturing 
12 % of steel (2019; Statista, 2021). Finally, all motorized 
road transport contributed to climate change in 2019 
with 16 % of global CO2 emissions coming directly from 
fossil-fuel combustion, in addition to indirect emissions 
from fuel production and transport, vehicle production 
and disposal (for medium-sized passenger cars in the 
order of one third of greenhouse-gas emissions from 
fuels over the vehicle’s lifetime) as well as infrastruc-
ture (Jaramillo et al., 2022). Although some of these 

Box 4.2-2

Interactions between short-distance, long-
distance and freight traffic

Long car journeys and freight transport are responsible for a 
large proportion of greenhouse-gas emissions, other exhaust 
gases and traffic noise. However, mobility over medium and 
long distances also influences behaviour over short distances, 
e.g. if cars are purchased for daily commuting, but are then 
used frequently elsewhere – and vice versa if buying a car is 
unattractive in cities, so that trains are then used on longer 
distances, for example. There are also interactions between 
private shopping trips, growing online shopping and freight 
transport. These interlinkages underline the importance of 
systemic policy approaches.

Vehicle acquisitions and long-distance 
passenger transport
In Europe, cars are used for most long, overland journeys 
(Joint Research Centre et al., 2015). Long-distance passenger 
transport (distances over 100 km) accounts for only about 3 % 
of trips (Shepherd et al., 2019) but about half of the CO2 emis-
sions from passenger transport (van Goeverden et al., 2016). 
Cars purchased primarily for longer journeys displace other, 
active means of transport, also for short journeys (Reichert 
and Holz-Rau, 2015; Van Acker and Witlox, 2010), and thus 
promote physical inactivity. They are also often larger, more 
polluting and more dangerous for other road users than cars 
purchased primarily for urban use (Niklas et al., 2019). Shift-
ing long-distance traffic to trains and buses (by developing 
infrastructure, making attractive offers, pricing roads and 
externalities, etc.; Section 4.2.4.2; SRU, 2017), combined with 
convenient public transport and car-sharing options using small 
vehicles for the first and last mile, thus has multiple benefits 
for the climate, the environment and health. As longer journeys 
are often work-related (in Germany 27 % of journeys and 
38 % of distances travelled; Follmer and Gruschwitz, 2019) 
and vehicles are often first registered as company cars or for 

company fleets (in Germany 64 %; Statista, 2022), abolishing 
company-car subsidies, offering employers incentives and 
expanding the digital infrastructure for teleworking can also 
have a major benefit. Furthermore, air traffic must be included 
and drastically reduced, especially in high-income countries, in 
order to achieve the Paris climate goals (Åkerman et al., 2021).

Shopping trips and freight transport
Global freight transport is expected to continue to grow rap-
idly – faster than passenger transport – because of global 
supply chains and international trade, and it plays a significant 
role in the transport sector’s environmental impact and green-
house-gas emissions (Jaramillo et al., 2022). The transport of 
goods causes 40 % of CO2 emissions in road transport (Axsen 
et al., 2020). Some passenger-transport strategies are also 
relevant for freight transport (e.g. shifting traffic to rail; alter-
native fuels or powertrains), but the link with economic activity 
requires separate policy approaches in some cases (Axsen et al., 
2020). However, there is a direct link with everyday behaviour 
and health in the case of home-delivered online purchases. 
They replace some shopping trips made on foot or by bicycle 
but also car journeys, which can reduce emissions (Jaller and 
Pahwa, 2020). Online shopping has ambivalent environmental 
impacts (Rai, 2021), which depend on the choice of transport, 
the shipping distance, the number of returns, packaging waste, 
and other factors. In efforts to optimize the growing ‘last mile’ 
delivery traffic in cities, small, electric vehicles or e-cargo bikes 
(LNC, 2019; DPD Deutschland, 2022) require adjustments to 
logistics chains and depot structures, but offer considerable 
potential for reducing energy consumption, climate and en-
vironmental impacts and, in some cases, costs (Browne et al., 
2011; Melo and Baptista, 2017; Oliveira et al., 2017; Patella 
et al., 2020; LNC, 2019). They can also reduce the risk of acci-
dents for pedestrians and cyclists, especially for children, in 
residential areas, which is many times higher for collisions with 
large vehicles than with smaller ones (Edwards and Leonard, 
2022), thus making active mobility more attractive. Further 
research on this is advisable.
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emissions also occur on long journeys outside cities or are 
caused by freight transport, they should nevertheless be 
taken into account by policy measures primarily aimed 
at short-distance mobility, since mobility behaviour on 
short and long journeys influence each other (Box 4.2-2).

4.2.1.4
Motorized traffic endangers active mobility
In 2016, 1.35 million people were killed in road-traffic 
accidents worldwide; between 20 and 50 million people 
are injured each year. The risk of dying in road-traffic 
accidents is three times higher in low-income coun-
tries than in high-income countries (WHO, 2018b; UN, 
2021c; Fig. 4.2-2). Traffic accidents are the main cause 
of death for people between the ages of five and 29 (UN, 
2021c). Pedestrians and cyclists are particularly vul-
nerable and account for about a quarter of all fatalities, 
especially where the infrastructure is inadequate (WHO, 
2018b). Large vehicles are especially dangerous. Data 
from the USA shows, among other things, that a child 
is eight times more likely to die if hit by an SUV than 
by a smaller car (Edwards and Leonard, 2022). Also 
overproportionately endangered are users of two- or 
three-wheeled motor vehicles, which are particularly 
common in low- and middle-income countries (WHO, 
2018b; Fig. 4.2-2).

Apart from traffic accidents, pedestrians and cy-
clists are often more seriously affected by air pollution 
(Cepeda et al., 2017). Looking at the population as a 
whole, however, the health benefits of linking mobility 
with physical activity far outweigh the disadvantages. 
Walking and cycling, also in combination with public 
transport, are significantly healthier than travelling by 
car (Cepeda et al., 2017; Mueller et al., 2015; Howse et 
al., 2021; Cissé et al., 2022). Nevertheless, in people’s 
individual choice of mode of transport, air quality (Zhao 

et al., 2018) and the subjective perception of safety and 
the potentially serious injuries and fatal consequences of 
accidents, especially involving cyclists in collisions with 
cars (Javaid et al., 2020: Félix et al., 2019), play a signifi-
cant role. Safe infrastructure, adequate traffic regulations 
and traffic monitoring, as well as the improvement of 
air quality (Howse et al., 2021) are therefore of key 
importance for a mobility transition and the prevention 
of accidents, injuries and fatalities.

4.2.2
Three observations on physical activity 
and mobility

4.2.2.1
Humans are made for movement, but are pushing 
it out of their everyday lives
The human body is optimally equipped for movement, 
and throughout human history this has always been 
integrated in many ways into all areas of everyday life. 
However, with technical progress, especially the changes 
in workplaces and means of transport in the course of 
industrialization and automation processes, physical 
movement is increasingly being pushed out of all areas 
of life, while sedentary behaviour is on the rise (Ng and 
Popkin, 2012). Physical activity as an optional leisure 
activity or as an end in itself (e.g. sport or walking) has 
increased slightly in some countries, but even there it 
has not been able to compensate for the much greater 
decrease in absolute terms in physical activity in other 
areas (e.g. in the USA, the UK, Brazil, China and India; 
Ng and Popkin, 2012).

Sporting activity is also declining slightly across the 
EU (European Commission, 2018).

Figure 4.2-2
Victims of road accidents 
worldwide, left: number of 
annual road deaths and injuries; 
centre: low- and middle-income 
countries account for a much 
higher proportion of global 
accident fatalities than of the 
global vehicle fleet; right: 
young adults account for more 
than 50 % of accident fatalities 
worldwide; people on foot, 
bicycles or motorbikes also 
account for more than 50 %.
Source: UN, 2021c
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Regional and social differences in physical 
activity patterns
The daily spectrum of physical activity – ranging from 
activities of different intensities to sedentary behaviour 

and sleep – varies greatly among people and also for each 
individual, both from day to day and over the course of 
a lifetime. Even so, there are basic patterns. For example, 
a large proportion of adults in high-income countries 

Figure 4.2-3
Examples of stylized physical activity patterns of an office employee over 24 hours in the current state with little physical 
activity (a; Section 4.2.3; H.: household, T.: transport, L.: leisure time) and in the target state with sufficient physical activity 
distributed over the day, integrated into daily routines (b; Section 4.2.4.1). Highlighted below are two further key topics that 
will be elaborated in Section 4.2.4: (c) the important role of external conditions for active mobility and (d) an example of the 
physical activity pattern of a primary-school child. In different parts of the daily routine (in the centre respectively), individual 
factors, social and cultural determinants – as well as external conditions such as the built and natural environment, prices and 
regulation (middle circle) – lead to more or less intensive exercise or sitting (outer circle). Unfavourable influencing factors 
and long, continuous sedentary periods are coloured orange and red respectively. Favourable influencing factors and times of 
physical activity are coloured blue or green (the darker, the more favourable, i.e. intense). In the three focal topics (b-d), only 
the respective focal parts are coloured.
Source: WBGU
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Abbildung 4.2-3
Beispielhafte, stilisierte Bewegungsmuster einer Büroangestellten über 24  h im Ist-Zustand mit wenig Bewegung (a; Kap. 4.2.3; 
H.: Haushalt, T.: Transport, F.: Freizeit) und im Soll-Zustand mit ausreichender, über den Tag verteilter Bewegung (b; Kap. 
4.2.4.1). Unten hervorgehoben zwei weitere Schwerpunktthemen, die in Kap. 4.2.4 ausgearbeitet werden: die wichtige Rolle 
äußerer Verhältnisse für aktive Mobilität (c) und ein beispielhaftes Bewegungsmuster eines Grundschulkinds (d). In verschie-
denen Bereichen im Tagesablauf (jeweils in der Mitte) führen individuelle Faktoren, soziale und kulturelle Determinanten sowie 
äußere Rahmenbedingungen wie gebaute und natürliche Umwelt, Preise und Regulierung (mittlerer Ring) zu mehr oder weniger 
intensiver Bewegung oder Sitzen (äußerer Ring). Ungünstige Einflussfaktoren und lange, zusammenhängende Sitzzeiten sind 
orange bzw. rot eingefärbt. Günstige Einflussfaktoren bzw. Zeiten körperlicher Aktivität sind blau bzw. grün gefärbt (je dunkler, 
desto günstiger bzw. intensiver). Bei den drei Schwerpunktthemen (b-d) sind nur die jeweils fokussierten Teile eingefärbt. 
Quelle: WBGU 

(a) Physical activity pattern of an office employee 
with little activity

(b) Physical activity integrated in everyday life

(c) External conditions for active mobility (d) Physical activity pattern of an active primary-school child
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spend about eight to twelve hours a day engaged in 
sedentary behaviour in addition to an average sleeping 
time of about eight hours. The remaining four to eight 
hours are spent in physical activity, predominantly of 
light intensity and, only to a small extent, of moderate 
to high intensity (Bauman et al., 2018; Fig. 4.2-3).

The intensity of physical activity in different areas 
of everyday life varies regionally as well as between 
population groups (for children, see Section 4.2.2.3):

The (paid) work of many people in high-income coun-
tries, and increasingly in low- and middle-income coun-
tries, is characterized by a high proportion of sedentary 
behaviour at the workplace (Bauman et al., 2018; Finger 
et al., 2017a) in a wide range of occupations from office 
workers to long-distance truck drivers. In sub-Saharan 
Africa, some women’s activities in particular, such as 
selling merchandise at local markets, are associated with 
long periods of sitting (Yiga et al., 2020). For people 
with a lower level of education and lower socio-eco-
nomic status, gainful employment is, however, also often 
characterized by physically demanding, active jobs (e.g. 
factory workers, craftsmen/women, smallholders). In 
low-income countries, most moderate physical activity 
takes place in paid work and in the household (Strain 
et al., 2020). However, physical activity in the context 
of gainful employment can also have negative health 
consequences depending on the activity and working 
conditions (Cillekens et al., 2020). In sedentary jobs, 
regular changes, e.g. to standing positions, and suffi-
cient activity breaks are important (baua, 2011). Even 
if the potential for more intense physical activity is 
mostly limited here, it can at least reduce the negative 
consequences of sedentary behaviour and have positive 
effects on the well-being of the individual. Employers, 
trade unions and employers’ liability insurance associ-
ations, as well as legislators where appropriate, have a 
special responsibility to create healthy workplaces and 
working conditions. Companies can and should also exert 
influence on their suppliers (Section 7.6.2).

In most private households, technical devices have 
reduced the overall amount of work and thus also phys-
ical activity. This has relieved the burden on women in 
particular, and in some cases on children, and e.g. made 
gainful employment or education possible. The potential 
for more physical activity must therefore be seen in 
the context of these areas of life; it varies regionally 
and individually. The environmental relevance here is 
rather low, but activities such as gardening can improve 
mental health through contact with nature (Bratman et 
al., 2019) and can enhance the relationship between 
humans and nature.

In high-income countries, a large proportion of phys-
ical activity now takes place during leisure time (28 % 
of moderate or high intensity physical activity; Strain 

et al., 2020). Here, people whose work is not predom-
inantly physical but who are physically active to the 
recommended extent often achieve this primarily with 
sport (European Commission, 2018a; Repenning et al., 
2020). People with higher educational and socio-eco-
nomic status are more often active in sports in their 
leisure time (O’Donoghue et al., 2018), while sedentary 
activities such as screen media consumption take up a 
larger proportion of leisure time among people with 
lower educational and socio-economic status (Bauman et 
al., 2018). In Germany, for example, only 34 % of people 
(aged 16 and over) do enough sport to meet the WHO 
recommendations on endurance activities. Overall, these 
recommendations are carried out by 46 % of adults; 29 % 
achieve the muscle strengthening recommendations and 
only 22 % meet both (Repenning et al., 2020; Finger et 
al., 2017b). Across the EU, too, sport or regular moder-
ate physical activity is only practised by about half the 
people, mainly by younger people with higher educa-
tional status and no financial difficulties; lack of time is 
most frequently cited as the main obstacle (European 
Commission, 2018a). Women are less physically active 
than men in most countries, especially during leisure 
time, e.g. because of a lack of safe environments or due 
to cultural norms (Guthold et al., 2018; Section 4.2.2.2). 
In sub-Saharan Africa, financial constraints and long 
working hours are common barriers to physical activity 
for women (Yiga et al., 2020). Older people are also much 
less active (Sallis et al., 2016a), whereby, in addition 
to personal factors, the attractiveness and accessibility 
of the surroundings play an important role (Chastin et 
al., 2015). An exception is China, where an overall in-
crease in leisure-time physical activity is associated with 
increased activity among the rapidly growing elderly 
population (Guthold et al., 2018). Thus, although sport 
contributes substantially to regular physical activity 
levels for those willing and able to practise it, sport 
and recreational activities, especially in nature, can and 
should play an even greater role. To achieve this, sport 
would have to be designed in an environment-friendly 
and climate-adapted way (Box 4.2-3), and safe, attrac-
tive places, green spaces and facilities for sport and 
leisure activities within walking distance would have to 
be created for all population groups (Sallis et al., 2016a, 
b; Bonaccorsi et al., 2020). However, this alone is unlikely 
to compensate for the lack of physical activity in the 
population as a whole in all areas.

Thus, mobility is of key importance both for healthy 
physical activity and for the environment (Section 4.2.1). 
Mobility is not the area where the most activity has been 
lost in absolute terms (Ng and Popkin, 2012) – but active 
mobility on foot or by bicycle offers an opportunity to 
integrate much more physical exercise into everyday life 
with relatively little individual effort. Physical inactivity 
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at work, at school or at home can be offset in this way 
with large synergies between achieving goals in the fields 
of health, environmental and climate (Hamilton et al., 
2021; Jaramillo et al., 2022; Flint et al., 2016; Stevenson 
et al., 2016; Guthold et al., 2018; WHO, 2018d). There-
fore, in addition to reducing emissions and increasing 
efficiency, a significant increase in active mobility should 
become a further goal of the necessary mobility tran-
sition. However, it can only be achieved with systemic 
approaches and bundles of measures to change mobility 
behaviour as a whole (Section 4.2.4.2; Jaramillo et al., 
2022; Giles-Corti et al., 2016, 2022a, b).

4.2.2.2
External conditions play a key role for physical 
activity and mobility behaviour
In addition to individual factors such as age, gender, 
educational and socio-economic status, a significant 
influence on physical activity, sedentary and mobility 
behaviour is also exerted by social, cultural and environ-
mental factors such as the built and natural environment, 
supply and cost structures (Fig. 4.2-3, 4.2-4; Sallis et 
al., 2006; Bonaccorsi et al., 2020; Jaramillo et al., 2022).

At the social and cultural level, e.g. marital status 
and the number of children, social norms are also rel-
evant – for example, adults with several children show 
less sedentary behaviour overall, but sit longer during 
transports (O’Donoghue et al., 2016). Cultural values and 
gender stereotypes can be important barriers to physical 
activity, e.g. the perception among women in some coun-
tries of sub-Saharan Africa that physical activity is not 
feminine and prevents prestigious weight gain – as well 
as a restriction to domestic activities (Yiga et al., 2020). 
Fear of violence also inhibits outdoor physical activity, 
and walking is often perceived as a sign of poverty (Yiga 
et al., 2020).

When it comes to mobility, apart from individual 
factors (level of information, personal values and norms, 
perceived freedom about transport decisions), a switch 

to exercise- and environment-friendly mobility is also 
influenced by the mobility behaviour of other people 
(descriptive social norms), especially if this is accom-
panied by a perception of corresponding normative 
attitudes on the part of others (injunctive norms). The 
overall effect of individual and social factors is, however, 
limited compared to the influence of the infrastructure 
(Fig. 4.2-5; Javaid et al., 2020).

General external conditions such as price structures 
or the built and natural environment have a signif-
icant influence on activity and sedentary behaviour. 
Important factors include the availability and design 
of public spaces (including nature and sports facilities), 
the accessibility of the most important everyday des-
tinations using different modes of transport and their 
attractiveness (time required, costs, safety vis-a-vis 
traffic accidents and crime, comfort and convenience, 
etc.) as well as local weather conditions (Turrisi et al., 
2021; Bonaccorsi et al., 2020).

The availability of attractive, green recreational and 
leisure areas in public spaces as well as easily accessible 
sports facilities can lead to more physical activity and 
less sitting time (Bonaccorsi et al., 2020; Sallis et al., 
2016b). This is especially important for girls, women, 
older people, disadvantaged groups and people with 
disabilities or chronic illnesses, who in many countries 
lack safe, affordable and appropriate programmes and 
venues for physical activity (WHO, 2018d).

Infrastructure factors such as safe walking and cycling 
paths, but also the density of destinations and inter-
sections, have considerable influence on the means 
of transport chosen (Javaid et al., 2020; Ewing and 
Cervero, 2010, 2017; Stevens, 2017; Aston et al., 2021; 
Fig. 4.2-5) and physical activity (Sallis et al., 2016b). 
Inadequate, missing or unsafe infrastructure for pedes-
trians and cyclists, as well as a lack of public transport 
services often limit freedom of choice and attractive-
ness. Motorized private transport, on the other hand, 
is usually promoted both financially and in terms of 

Box 4.2-3

Need to take action in sport in times 
of climate change

Compared to the numerous positive effects of sport on human 
health, the risks to which athletes have always been exposed – 
e.g. through injuries – play a subordinate role from a population 
perspective. However, sports organizations should focus more 
on the health impacts of climate change on athletes, e.g. via 
thermal stress, extreme weather, UV exposure and air pol-
lutants (Schneider and Mücke, 2021; Schneider et al., 2022). 
Possible adaptation measures relate to sports facilities, times 

of day and seasons of events, coach education and personal 
measures, e.g. through cooling (Schneider et al., 2022). Germa-
ny’s Ministry of the Environment has funded a first cross-sport 
project that gives sports clubs assistance regarding climate 
adaptation (BMUV, 2023).

However, sport, especially at large events, in turn also in-
terferes with natural habitats and can generate considerable 
traffic and energy consumption. This should be addressed e.g. 
by building multifunctional, low-energy sports facilities and 
by avoiding travel-related CO2 emissions (Abu-Omar et al., 
2020). Apart from isolated concepts (e.g. DOSB, 2023), this 
responsibility has not yet been at all sufficiently taken on by 
clubs, or by national and, above all, international associations.
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urban development, for example through subsidies on 
vehicle acquisition, fuels and taxes, parking spaces and 
the environmental and climate costs that are not priced 
in. This influences daily decisions which then become 
habits, medium-term purchases such as driving licences, 
cars, public-transport season tickets or bicycles, as well 
as long-term decisions on where to live, work and spend 
leisure time, and dissuades many people from choosing 
active means of transport (UNECE, 2021; for women in 
sub-Saharan Africa: Yiga et al., 2020). New shared-mo-
bility offers, teleworking and online shopping increase 
the range of choice, but up to now have not had a ma-
jor effect on mobility behaviour (Javaid et al., 2020; 
Creutzig et al., 2021).

Environmental conditions, above all heat – which is 
increasing as a result of climate change and is extremely 
exacerbated locally by dense building and land sealing – 
and air pollution, but also natural disasters, also have a 
negative impact on physical activity, with older people 
and people with chronic diseases or obesity being par-
ticularly affected (Bernard et al., 2021).

Overall, short distances to everyday destinations and 
safe and pleasant public spaces and infrastructures can 
promote physical activity in all societal groups if they 
are adapted to local conditions (Bonaccorsi et al., 2020).

4.2.2.3
The current lack of physical activity among 
children and adolescents reflects neither their 
natural urge to move nor their needs
Children and adolescents spend time in different social 
contexts (settings, living environments), e.g. in educa-
tional institutions such as day-care centres or schools 
but also in geographical settings such as city districts or 
neighbourhoods. These living environments – together 
with the family context of children and adolescents – 
in turn have a significant influence on their physi-
cal-activity and mobility behaviour, both during school 
and during leisure time.

Young children follow their natural urge to move
Physical activity is than an important means for children 
(and adults) to understand and be aware of themselves 
and their own bodies in the environment, and to commu-
nicate with others and with the environment. In addition 
to the development of e.g. linguistic and cognitive skills, 
the first years of every person’s life are characterized by 
milestones in motor development. These include move-
ment patterns such as crawling or walking that enable 
the child to move independently. Children aged three to 
six years spend much more time engaging in physical 
activity than older children and adolescents. Prolonged 
and uninterrupted sedentary behaviour is mainly limited 
to transport (in prams, cars or bicycle seats) and when 
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consuming screen media, and does not correspond to 
children’s natural urge to move. Overall, children under 
school age usually have much more scope for move-
ment than those of school age and older. Nevertheless, 
early-childhood education and care – in the family, in 
daycare centres or kindergartens – play an essential role 
in their physical-activity behaviour. They can provide an 
environment that is conducive to physical activity and 
thus foster health-promoting behaviour.

Schoolchildren spend too much time sitting
Sedentary behaviour increases significantly worldwide 
when children start school. On the one hand, this is due 
to everyday life at school, where children and adolescents 
spend a lot of time every day – and more than half of it 
sitting down (Kuzik et al., 2022; Egan et al., 2019). This 
means that around 40 % of all sedentary behaviour in 
children and adolescents takes place at school on school 
days (Grao-Cruces et al., 2020). On the other hand, pu-
pils spend a considerable percentage of their free time 
with homework and school-related screen-media con-
sumption and thus again with sedentary behaviour: for 
15-year-olds, the duration of homework varies between 
30 minutes and two hours per day (Hynynen et al., 2016).

For children and adolescents, school is a key living 
environment in which their health and well-being can be 
positively influenced, e.g. by imparting health-relevant 
knowledge and skills (Section 7.1), but also by making 
the school itself health-promoting. The physical activity 
behaviour of children out of school, and that of their 
families and social environment, can also be influenced in 
this way. Recommendations for children and adolescents 
on school-related sedentary behaviour were published 
for the first time in 2022 in order to reduce the high 
level of sedentary behaviour in the school context. A 
healthy school day includes i.a. frequent breaks from 
long periods of sitting, and provides for more physical 
activity during homework time (Saunders et al., 2022).

Schoolchildren do not get enough exercise outside 
school either
Similarly, less and less physical activity and more sedentary 
behaviour is taking place in other living environments of 
children and adolescents – on the way to school and other 
routes, in leisure time and at home in the family environ-
ment. The roaming range is becoming smaller and smaller 
due to the lack of activity-friendly and safe environments 
(SRU, 2020; Pooley et al., 2005). Physical activity is often 
concentrated in organized recreational sports. Younger 

Box 4.2-4

Effects of digitalization on physical 
activity patterns

New virtual possibilities are changing physical-activity patterns 
and social interactions; in some cases they are replacing mobil-
ity, for example in the world of work. How can they be used in 
the long term for the benefit of health and the environment, 
and how big is the effect?

Digitalization is changing all areas of life (WBGU, 2019a), 
including the respective physical activity patterns. In work and 
education, sedentary (computer) work and work from home 
or telecommuting are on the increase, while automation in 
industry and, to some extent, also in craft trades is advancing. 
Household work is becoming more convenient through e- com-
merce and delivery services for groceries and food, through 
the digitalization of organizational tasks and household helpers 
such as vacuuming and mowing robots. New media offers and 
online games are influencing leisure-time behaviour. There are 
contrary effects on transport behaviour: teleworking and online 
mail ordering are making some relatively short, previously 
actively travelled routes superfluous, but also longer, sedentary 
and environmentally damaging car journeys can be dispensed 
with in some cases (Jaramillo et al., 2022: 1063), although this 
can also promote urban sprawl. Multimodal mobility as well as 
sharing and on-demand services become more attractive, which 
can promote public transport and the use of smaller vehicles 
such as bicycles, e-scooters or e-bikes and replace cars, but 
car sharing, ride-sharing and especially ride-hailing can come 

at the expense of walking, cycling and public transport (SRU, 
2020). The overall effect of the rapidly evolving systems is still 
unclear (Jaramillo et al., 2022: 1061). Another important trend 
is the increasing (technical) availability of highly automated 
and, in the foreseeable future, autonomous vehicles. These 
can have big effects on transport behaviour – from the choice 
of the means of transport to where to live and work – and 
thus on physical activity and accidents. They also influence 
transport’s consumption of energy and resources – traffic can 
become more energy-efficient because it flows better; on the 
other hand it may increase in volume. Only through appropriate 
regulation can positive effects be bolstered and negative ones 
avoided (Milakis et al., 2017; Dean et al., 2019; Rojas-Rueda 
et al., 2020; SRU, 2020).

The transformation of physical-activity patterns as a result 
of new digital technologies and digitized services received a 
boost during the COVID-19 pandemic, especially in the fields 
of communication, virtualization and shopping behaviour, 
while physical-activity levels decreased and sedentary behav-
iour increased in all age groups (Stockwell et al., 2021; Runa-
cres et al., 2021; Rivera et al., 2021). Even if some services are 
now being used less intensively again for the time being, the 
basic level of acceptance has increased and new habits have 
emerged. In addition, the pressure to improve digitalization, 
for example in public healthcare and basic infrastructure in 
low-income countries, has increased further. This makes it all 
the more important to give digitalization and especially new 
digitally based mobility options a direction through policy 
measures, so that digitalization serves the environment and 
health instead of harming them (WBGU, 2019a). 
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children in particular are often taken by car to school, to 
see friends or to leisure activities. Furthermore, sedentary 
activities during leisure time are also on the increase as 
a result of screen media consumption, e.g. video games 
and social media use (Box 4.2-5). This unfavourable trend 
towards more sedentary behaviour and less physical activ-
ity in this age group can be observed worldwide (Felez- 
Nobrega et al., 2020; Guthold et al., 2020).

To sum up, different spheres of life – school, fam-
ily, residential environment – offer important starting 
points for multiple-benefit strategies that can create an 
activity-friendly environment for children and adoles-
cents, and thus promote environment-friendly physi-
cal-activity behaviour from an early age.

4.2.3
Reintegration of physical activity into all areas of 
everyday life: vision and strategy

The prerequisite for a fundamental change towards more 
physical activity in everyday life (Fig. 4.2-6) is that 
external conditions and opportunities make health- and 
environment-friendly behaviour attractive for everyone, 
or even make it possible in the first place. In analogy to 
the Planetary Health Diet (Willett et al., 2019), ‘plan-
etary health activity patterns and environments’ are 
conceivable as a vision. This vision has the following 
core characteristics:

 > Activity-conscious society: The many different func-
tions of physical activity are explicitly taken into 
account in all areas of everyday life and society – in 
addition to physical work or mobility. It is seen as a 
basic physiological need, a prerequisite for individual 
well-being, social interactions, experiencing nature 
and many pleasure-giving activities. This contributes 
to individual and societal well-being, health promo-
tion and disease prevention from childhood onwards.

 > Healthy exercise integrated into everyday life: Every 
person has attractive opportunities and incentives 
to integrate sufficient exercise into their everyday 
life, to reduce prolonged sitting and to get adequate 
and regular sleep (according to the WHO’s recom-
mendations: Box 4.2-1; Fig. 4.2-3b). Individually, 
sufficient physical activity is distributed across dif-
ferent areas of everyday life (gainful employment or 
school, household, transport, leisure time) depending 
on preferences, occupational and life situation, and 
local or regional conditions – but in each area there 
are corresponding opportunities for everyone, some 
of which are coordinated and interact with each other. 
Examples include regular opportunities for breaks and 
physical activity, as well as bicycle-parking facilities 
and changing rooms at the workplace; opportunities 
for exercise during school breaks; accessible shop-
ping facilities within walking distance and green 
spaces with many different opportunities for physical 
activity; attractive, high-quality public spaces, and 
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safe places and facilities where girls and women can 
practise sport.

 > Environment-friendly physical activity, especially in 
mobility: Physical activity can replace many technical 
devices, primarily in transport. The environment and 
the climate (and thus everyone) benefit from the 
reduced consumption of resources, energy and land, 
and from lower emissions of pollutants, greenhouse 
gases and noise. Active mobility has great poten-
tial for integrating a lot more physical activity into 
everyday life with relatively little effort: walking and 
cycling, supplemented by public transport especially 
on long distances, replace many car journeys, form an 

important ‘foundation’ of light, moderate or intense 
physical activity for many people, and provide contact 
with the natural environment.

 > Activity-friendly physical and social environment: 
Health- and environment-friendly physical-activity 
patterns, mobility habits and, in the long term, social 
norms are shaped by external overall conditions such 
as the natural and built environment (spatial distribu-
tion and quality of living, working, leisure and natural 
areas, as well as public spaces and infrastructures), 
regulations, economic incentives (including tax and 
levy systems, pricing of external costs and subsidy 
reforms, support programmes), and a targeted use of 

Box 4.2-5

Children and screen media: green time 
and physical activity as a counter-balance 
to screen time

Although children and adolescents can benefit from using 
screen media, these media pose a number of risks and can 
lead to more sedentary behaviour. On a positive note, school 
lessons can be made more interactive and interesting by using 
computers, tablets or laptops. E-learning enables children 
and adolescents to acquire knowledge independently and in 
a self-determined way. In social networks they can establish 
and maintain contacts with people from different cultures and 
societal classes. But children and adolescents are spending 
more and more time with screen media (smartphones, tab-
lets, laptops, computers, TVs, etc.) and are getting less and 
less exercise. This trend became especially evident during the 
pandemic with the increased use of digital learning instead 
of face-to-face teaching, and the necessary abandonment of 
many personal contacts and leisure activities. Long screen times 
pose risks for children and adolescents in particular because 
of their incomplete physical, cognitive, social and emotional 
development (Domingues-Montanari, 2017), especially if this 
is linked to too little physical activity (Oswald et al., 2020; 
Page et al., 2010). The following section focuses on these risks.

On average, children and adolescents spent 4.1 hours a 
day using digital media during the pandemic, almost 1.5 hours 
more than before the pandemic (Madigan et al., 2022). Long 
screen time is associated with a number of negative effects on 
the development of children and adolescents (Madigan et al., 
2019; Radesky and Christakis, 2016). For example, studies 
show a connection with a generally reduced sense of well- 
being and with depression (Liu et al., 2016; Trott et al., 2022), 
with physical problems such as sleep disorders (Calamaro et 
al., 2012; Martin et al., 2021) or weight problems (Fang et al., 
2019; Wijga et al., 2010). Socio-emotional problems (Page 
et al., 2010) and cognitive impairments such as attention 
deficit hyperactivity disorder (ADHD; Nikkelen et al., 2014) 
and reduced language competence (Madigan et al., 2020) are 
also associated with excessive media consumption. The use 
of digital media can induce addictive behaviour in children as 
young as ten (Schulz van Endert, 2021). Studies see this as 
being connected with psychological and behavioural disorders 
(Cho and Lee, 2017; Sahu et al., 2019). Children from families 

with a low socio-economic status seem to be particularly at risk 
from the trend towards more screen time. They spend more 
time with screen media and use apps with more manipulative 
designs (Radesky et al., 2022).

When children and adolescents spend a lot of time on so-
cial media, this not only poses health risks due to long screen 
times as such but also because of the content consumed. An-
ti-social behaviour in social networks poses a serious risk, espe-
cially for mental health. One example is cyberbullying. Victims 
of cyberbullying show an increased tendency to depression 
and substance abuse, even suicidal thoughts (Kowalski et al., 
2014). Recent research suggests that not only victims but also 
witnesses of cyberbullying suffer (Doumas and Midgett, 2021; 
Wright et al., 2018). There is also the question of how best to 
protect children and adolescents from pornographic content 
and the risk of becoming victims of sex offenders online.

By contrast, studies show that time spent outdoors and in 
nature – also referred to as ‘green time’ (Oswald et al., 2020) 
– can have a positive effect on the physical and mental health 
of children and adolescents (Oswald et al., 2020; Jackson et al., 
2021; McCurdy et al., 2010; Tillmann et al., 2018; Tremblay et 
al., 2015; Dadvand et al., 2019), partly because children and 
adolescents are more active when they are outdoors (Gray et 
al., 2015; Raustorp et al., 2012; Skala et al., 2012; Vanderloo 
et al., 2013; Tremblay et al., 2015). Green time can even coun-
teract the health risks of too much screen time, according to 
new findings (Oswald et al., 2020). However, most children 
and adolescents do not get enough exercise (Section 4.2.1.1). 
Especially during the pandemic, physical activity among chil-
dren and adolescents decreased by about 20 % on average 
(Neville et al., 2022). Children and adolescents also spent less 
time outdoors and in nature (Larson et al., 2019).

One recommendation in particular follows from these ob-
servations in order to achieve a healthy use of digital media 
by children and adolescents: parents should limit screen time 
and encourage screen-free time and physical activity (Madigan 
et al., 2022; WHO, 2020a), preferably outdoors and in nature. 
Policy-makers can also support a trend reversal towards less 
screen time and more physical activity, e.g. in the way everyday 
school life is designed.

Parents, guardians and political decision-makers should 
also ensure that children and adolescents use age-appropriate 
apps and platforms, and that their media skills are honed from 
kindergarten age onwards.
Source: Based on Krasnova et al., 2023
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technologies (digitalization, electrification) – even 
under challenging environmental conditions (e.g. heat 
stress, air pollution, pandemics). They create safe, in-
clusive and near-natural spaces where all population 
and age groups enjoy moving around. They make 
personal and social costs transparent or price them 
into individual decisions, and make physically active 
mobility the easiest, cheapest, fastest and safest op-
tion. The design of exercising and mobility facilities 
takes into account economic, social and psychological 
aspects (e.g. the role of social norms and the effects of 
status and habit in transport) as well as the respective 
cultural environment.

4.2.4
Overarching approaches for an activity-friendly 
environment and environment-friendly activity

To implement the above vision (Section 4.2.3), the 
WBGU recommends three interlinked approaches. Suf-
ficient physical activity is achieved across different areas 
of everyday life and in their interactions. Therefore, 
firstly, cross-cutting strategies are needed that embed 
and coordinate contributions to the environment- and 
climate-friendly promotion of physical activity into sev-
eral crucial policy areas in a binding way. Secondly, this 
should trigger the creation of real choices and improved 
overall conditions in all areas of everyday life, making 
personal and social costs transparent, and healthy,  en-
vironment-friendly options attractive to everyone. This 
is illustrated by the transport sector, which is equally 
important for the environment and health. Thirdly, the 
design of public spaces and infrastructures should place 
the needs of children and adolescents at the centre of at-
tention, as this leads to activity-friendly living spaces for 
all and ideally combines contributions to environmental, 
climate and health goals. Concrete recommendations for 
action and research on the three approaches follow in 
Sections 4.2.5 and 4.2.6.

4.2.4.1
Cross-cutting strategy for environment-friendly 
physical-activity promotion in all sectors and 
across levels of governance
In the health sector, there are already many political 
goals, strategies and measures on physical activity at 
different levels; the same applies in the environment and 
climate sector with regard to active transport, climate- 
sensitive urban redevelopment, etc. However, in order to 
increase their effectiveness, they should be more closely 
interlinked and address individual, socio-cultural and 
environmental factors (Section 4.2.2) equally.

In the promotion of physical activity, there is a 
lack of cross-sectoral cooperation particularly for 
structural prevention
To combat physical inactivity, the WHO’s Global Action 
Plan on Physical Activity (GAPPA for short; WHO, 
2018d; Box 4.2-1) is an international programme that 
already links physical-activity promotion well with envi-
ronmental, climate and sustainability agendas. It contains 
a quantified target, namely the reduction of physical 
inactivity by 15 % by 2030 compared to 2010, as well 
as all important implementation aspects – including 
the promotion of active mobility through appropriate 
infrastructure. With a local focus and special emphasis 
on active mobility, which offers considerable accompa-
nying benefits for environmental and climate goals, the 
plan should be implemented comprehensively and at all 
levels in each country.

To this end, a large number of programmes specifi-
cally aimed at promoting physical activity or combating 
non-communicable diseases can be linked, especially at 
the regional and national level, e.g. the EU strategy on 
health issues related to nutrition, overweight and obesity 
(European Commission, 2007), on which the Council of 
the EU adopted conclusions in 2014 and 2020 with a 
focus on sport (Council of the European Union, 2014, 
2020). In 2015, 80 % of countries had physical-activity- 
promotion plans (Sallis et al., 2016a), strategies explicitly 
targeting sedentary behaviour are less common (Klepac 
Pogrmilovic et al., 2020). Examples include the IN FORM 
initiative in Germany (BMEL and BMG, 2008), the na-
tional physical activity action plans of Ireland and Kenya 
(Healthy Ireland, 2022 and Ministry of Health, 2018, 
respectively), or the more specific ‘Sport 2030’ and ‘Girls 
make your move’ programmes in Australia (Australian 
Government, 2018a, b). However, in many cases these 
have yet to be implemented (only 56 % were in the 
process of implementation, Sallis et al., 2016a) or signif-
icantly developed in the face of almost unchanged or de-
teriorating indicators on physical activity (Section 4.2.1 
and 4.2.2). This is also true in high-income countries 
(including Germany, Niestroj et al., 2019), which actually 
experienced the biggest increase in physical inactivity 
between 2001 and 2016 in a global comparison (Guthold 
et al., 2018; Section 4.2.1), although they generally 
already have comparatively well-developed strategies 
(Klepac Pogrmilovic et al., 2020).

At sub-national levels, physical inactivity is generally 
addressed as part of broader strategies. For example, 
in the Shanghai Declaration on Healthy Cities (WHO, 
2017b), over a hundred cities committed to, among other 
things, “[promoting] sustainable urban mobility, walk-
ing and physical activity through attractive and green 
neighbourhoods, active transport infrastructure, strong 
road safety laws and accessible play and leisure facilities”. 
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This is also relevant, for example, for the European Com-
mission’s ‘(2021k) Mission for 100 Climate Neutral and 
Smart Cities by 2030’ and the ‘Urban Transitions Mission’ 

of the Global Covenant of Mayors for Climate & Energy 
(2022), which is similar in content but global in scope.
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The following obstacles and constraints are common 
at the national level:
 > monitoring of physical activity and sedentary behaviour 

and their determinants in different everyday settings 
that could inform agenda-setting and policy design, 
especially in low- and middle-income countries (Sal-
lis et al., 2016a; Reis et al., 2016; Pratt et al., 2015; 
Gelius et al., 2021).

 > No quantified targets: For example, of 76 countries 
studied by Klepac Pogrmilovic et al (2020), 92 % 
had policy documents on physical activity and 62 % 
on sedentary behaviour, but only 52 % and 11 %, 
respectively, had formulated corresponding quanti-
fied national targets, and the policies were not being 
sufficiently implemented in most countries.

 > Lack of cross-sectoral/cross-departmental implemen-
tation and structural prevention: Current strategies to 
promote physical activity, such as the GAPPA, aim 
to appeal to all areas of life, and to address not only 
individual behaviour but also fundamental changes in 
external and overall conditions, which require relatively 
large-scale efforts in the relevant sectors or depart-
ments. In many countries, several government depart-
ments are committed to promoting physical activity 
in joint or separate strategies and policy documents. 
However, substantive implementation, e.g. in the form 
of laws or comprehensive, well-funded programmes, 
is only taking place in a few departments – e.g. in EU 
countries mainly in health, sport and education; there 
is a backlog in the transport, urban planning and envi-
ronmental sectors (Bull et al., 2015; Breda et al., 2018; 
Gelius et al., 2021; Klepac Pogrmilovic et al., 2020). 
However, it is precisely in spatial and urban planning 
and transport policy that essential levers for (re)de-
signing living environments lie (Section 4.2.4.2); these 
cannot be replaced e.g. by information campaigns from 
the health sector or sports promotion (Section 4.2.2). 
Implementation partnerships that go beyond the health 
sector and jointly identify and address the most im-
portant areas and (especially structural-prevention) 
levers – and provide the corresponding funds – are 
therefore an essential success factor for the promotion 
of physical activity (Reis et al., 2016; Sallis et al., 2016a; 
Pratt et al., 2015; Niestroj et al., 2019). For example, 
only the German federal ministries BMG and BMEL (for 
healthy nutrition) are involved in the German IN FORM 
strategy. To ensure that all areas of life are addressed, 
the BMDV (transport), BMI (sport), BMAS (workplaces, 
programmes tailored to specific social groups), BMBF, 
BMFSFJ (schools, families, senior citizens) as well as 
BMUV and BMWSB (green and blue spaces, urban 
development) should also be involved in promoting 
physical activity, which has been neglected in the pro-
gramme up to now (Niestroj et al., 2019).

 > Lack of coordination: Structures for coordinating 
strategies and measures for knowledge building and 
exchanging experience are often too weak and are 
consolidated too late or not at all. In addition, a lack 
of resources and funding often hinders implementa-
tion at the national level (Reis et al., 2016; Pratt et 
al., 2015; Niestroj et al., 2019).

 > Missing or inadequate evaluation of strategies and 
measures, no feedback on results (Reis et al., 2016; 
Gelius et al., 2021; Niestroj et al., 2019): Since meas-
ures are often not implemented in isolation but in 
packages and are influenced by complex local and na-
tional circumstances (Gelius et al., 2020), quantitative 
impact comparisons are difficult and any transfer to 
other contexts always involves an adjustment phase. 
However, in order to choose good starting points 
and to learn quickly, it is essential to have regular 
evaluations planned from the outset (e.g. of data col-
lection, communication and participation strategies), 
systematic feedback of findings and their availability 
to others in the selection, further development and 
scaling of measures and strategies.

 > Little capacity: In the promotion of physical activity 
and public health, there is a lack of qualified personnel, 
technologies, structures and funding for monitoring, 
research and implementation, especially in low- and 
middle-income countries (Reis et al., 2016; Sallis et al., 
2016a). There is too little planning or implementation 
capacity in offices and municipalities for designing 
activity-friendly urban spaces and infrastructures 
(Jáuregui et al., 2021).

The problems involved in implementing the promotion 
of physical activity at the municipal level are often 
analogous to those encountered by national programmes 
(Lowe et al., 2022): declarations of intent in strategy 
papers are not backed up by measurable targets; funds 
and skills for implementation are either not provided 
or do not exist (especially in low- and middle-income 
countries); the promotion of health and physical activity 
are insufficiently taken into account in urban planning 
and transport policy (e.g. decisions are made without 
making a prior health- and environmental-impact as-
sessment; no mandatory requirements on the density 
and quality of environments and infrastructures that 
encourage physical activity); policies are sometimes even 
undermined (e.g. by building more roads and parking 
spaces). Moreover, there are often problems with the 
division of competences between the different levels of 
government, sometimes leading to inconsistent goals and 
measures and unclear political responsibilities (Jáuregui 
et al., 2021).

On the other hand, the promotion of physical activity 
and its possible synergies with environmental protection 
and climate-change mitigation are still neglected in the 
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relevant sectors and policy fields such as transport and 
mobility policy and urban planning (Section 4.2.4.2).

Combining forces by means of common goals 
and a cross-cutting strategy
The insufficient coordination of strategies on the pro-
motion of physical activity, transport policy and urban 
planning means that strengths (such as the focus on 
individuals and their motivation or on overall conditions) 
cannot be augmented and forces cannot be bundled. 
Multiple-benefit strategies should focus on increasing 
physical activity in all areas of daily life, especially in 
transport. In addition to the existing behavioural and 
technological measures in health and transport strategies, 
this requires a joint effort to fundamentally change con-
ditions, i.e. infrastructures, public spaces and facilities 
for physical activity, price structures and regulations 
(Section 4.2.4.2; on living environments and public 
spaces, see Section 4.3). National strategies to promote 
physical activity should take on a cross-cutting func-
tion here by defining overarching, quantified goals and 
approaches, making contributions from different policy 
areas (Section 7.1.3.2) mandatory and tracking them 
(in a similar way to the German Climate Protection Act, 
which establishes a joint strategy with clear allocations 
of responsibility and follow-up mechanisms), and em-
bedding sub-national activities.

For this reason, and with a view to the problems 
of promoting physical activity identified above, the 
WBGU proposes (in Section 4.2.5) eight priorities for 
cross- cutting strategies aimed at the integrated, envi-
ronmentally aware promotion of physical activity, and 
groups them under the acronym E-MOTIONkids. Similarly, 
Wen and Wu (2012) have made a proposal for promoting 
physical activity that is similar to the ‘MPOWER’ initia-
tive (WHO, 2008) for tobacco.

In parallel, a comprehensive research programme 
on the interaction of physical activity, environmental 
protection and climate-change mitigation should be initi-
ated (as already exists for nutrition with the EAT-Lancet 
Commission on Food, Planet, Health; Section 4.2.6).

4.2.4.2
Activity-friendly conditions for the 
mobility transition
Reintegrating physical activity into all areas of everyday 
life has great benefits for health, and – especially in the 
case of transport – also for the environment, climate and 
quality of life. However, the functions of and demands 
on transport systems are diverse, and individual mobility 
behaviour is dependent in a complex way on individual 
and social factors and, in particular, on external cir-
cumstances (Section 4.2.2.2). To make fundamental im-
provements in the mobility sector, the WBGU therefore 

recommends a systemic approach that aims equally at 
health promotion through active mobility, at emissions 
reductions, and at greater efficiency in energy, resource 
and land use, and focuses in particular on solutions 
that contribute to all three goals. In the following, we 
will first outline such a target vision and then go into 
important implementation aspects and options for the 
actual measures.

Think about mobility systems from the point of view 
of active mobility
Redesigned or new mobility systems should be active, 
efficient and emission-free or low-emission for reasons 
of health, climate and the environment. One possible 
solution combines walking and cycling with shared, 
improved means of transport (Fig. 4.2-7):
1. As far as practicable, it should be possible to get 

around actively, i.e. on foot or by bicycle – for longer 
distances, hilly terrain and heavy loads, perhaps 
with e-bikes and cargo bikes. This is healthy for 
the individual, locally emission-free and minimizes 
space, material and energy requirements (central 
overlapping area in Fig. 4.2-7). In order for this to 
be attractive, safe and suitable for everyday use 
for as many people and routes as possible, settle-
ments and cities should be compact (‘15-minute city’; 
Section 4.3.3.3); footpath and cycle-path networks 
should be comprehensive, attractive and safe with-
out gaps (Zukowska et al., 2022; Mölenberg et al., 
2019; Panter et al., 2019; Stappers et al., 2018), 
also for unaccompanied children, older people and 
women. They should also be subjectively perceived as 
safe; e.g. minimum distance between cycle paths and 
car traffic is often particularly important to women 
(Aldred et al., 2017). Other vehicles must not en-
danger cyclists and should therefore be as small and 
light as possible, their speed should be limited, and 
they should be low-emission (Section 4.2.1.4).

2. Efficient use of scarce space, energy and materials in 
urban planning, infrastructure and vehicles (lower 
circle in Fig. 4.2-7) to further reduce the impact of 
transport on climate and environment. Motorized 
means of transport are needed for distances that are 
too far for active travel, for transporting heavier loads 
and for people with mobility impairments. To max-
imize efficiency, such means of transport should be 
shared as much as possible so that fewer vehicles are 
needed, they are as near capacity as possible on each 
trip, and are adapted in size to the respective trans-
port purpose. This requires networked, comprehen-
sive public mobility services: above all, public (lo-
cal) passenger transport, which is essential for people 
with low incomes and without cars, and should be 
affordable (WBGU, 2016; WHO, 2010:111). Where 
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the population density is lower, this can be supple-
mented on shorter routes by ride-pooling services 
using smaller call-buses (Tikoudis et al., 2021), as 
well as various vehicle-sharing services (bicycles, 
cargo bikes, small cars and commercial vehicles). 
However, additional measures may be necessary to 
ensure that the services actually replace private cars 
and their journeys and do not, for example, replace 
bicycle journeys.

3. Lower emissions: Finally, all remaining motorized vehi-
cles should be emission-free or low-emission (top right 
circle in Fig. 4.2-7), i.e. electrified as a rule (‘energy 
transition in transport’: Agora Verkehrswende, 2017) 
to reduce greenhouse-gas emissions, local air pollu-
tion and noise, and to increase energy efficiency.

Complement improvements in vehicles with a 
fundamental mobility transition
Current attempts at reform in transport and mobility 
policy focus on emission reductions; efficiency in terms 
of energy, materials and land, as well as the health impact 
of physical activity (and their synergies with emission 
reduction and efficiency) have been neglected up to now. 
The urgently needed reduction of greenhouse-gas emis-
sions in transport (Section 4.2.1) has hitherto been pur-
sued primarily by making technical changes to vehicles 

and engines (e.g. by using alternative propulsion sys-
tems), or with corresponding regulations and financial 
incentives; e.g. electric cars are an important strategy for 
avoiding emissions (Jaramillo et al., 2022; Creutzig et al., 
2016, 2022; Pojani and Stead, 2015). However, although 
the market share of electric vehicles is growing, especially 
in China, the EU and the USA (Paoli and Gül, 2022), 
greenhouse-gas emissions from road transport continue 
to rise because there are more cars and traffic, engine 
performance is higher and vehicles are heavier (Jara-
millo et al., 2022). Local air pollution, especially from 
particulate matter, the number of pedestrians, cyclists 
and motorcyclists killed in traffic, and the pollution and 
economic damage caused by traffic jams remain high 
(European Commission, 2021i; Section 4.2.1).
Therefore, on the one hand, efforts to improve vehi-
cles must be intensified and, for example in Germany, 
rebound effects in vehicles, mileages and the fossil ve-
hicle fleet must be reduced (ERK, 2022). On the other 
hand, fundamental changes in mobility behaviour should 
make a significant contribution to rapid emission reduc-
tions in the future (Jaramillo et al., 2022). For example, 
greenhouse-gas emissions from land transport could be 
cut by about a quarter or, in the most optimistic case, by 
half by avoiding and shifting motorized road transport 
(Creutzig et al., 2021) – and conversely, more active 

active emission-free/
low-emission& as close to nature 

as possible

Long distances:
or heavy loads,
physical restriction

public transport
intermodal, electrified, 
affordable

+sometimes: shared
small, light e-vehicles

Short and medium
distances:
to all essential everyday 
destinations, 15-min city

on foot or by bicycle
also electric, cargo or
shared bikes

also children & older people

CO
2 

PM, NOX etc.
noise

efficient
energy

resources
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Figure 4.2-7
Three requirements for healthy, environment- and climate-friendly transport systems (in this case only passenger transport) 
and their possible implementation on short and long routes. Outside the overlap areas are approaches that contribute to only 
one of the objectives – e.g. private electric cars (low emissions, but passive and not efficient with their usual design, size, 
motorization and use) or public buses powered by combustion engines (greenhouse-gas emissions, no physical activity except 
for the access route).
Source: WBGU
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mobility and shared vehicle use could furthermore ben-
efit health and reduce land and material consumption. 
This shift in focus is increasingly being reflected in urban 
and mobility models (UN, 2021c; WBGU, 2016a), e.g. 
by the WHO (2010), the European programme THE PEP 
(UNECE, 2022) and the German Federal Environment 
Agency (UBA, 2017b), as well as in transport strategies 
of the European Commission (2020h, 2021f), but has 
yet to be implemented at a national or municipal level.

Combine mobility-promoting and car-displacing 
measures in mobility strategies
Bringing about fundamental changes in mobility behav-
iour is complex and requires, above all, changes in exter-
nal conditions (e.g. infrastructures) as part of long-term 
strategies that combine different measures.

Mobility behaviour and habits – daily destinations, 
choice of means of transport and routes as well as longer-
term decisions such as vehicle purchases and place of 
residence – are shaped by external circumstances, per-
sonal and social aspects. The main influencing factors 
are spatial structures and distances, infrastructure and 
other built and natural environments, available vehicles 
or mobility services, prices, travel times and comfort, 
as well as individual knowledge, skills, habits, beliefs 
or peer-group effects, status needs and cultural norms 
(Javaid et al., 2020; Zukowska et al., 2022; Section 
4.2.2.2). Many of these factors have developed together, 
are mutually dependent and are deeply embedded eco-
nomically, politically and culturally (Mattioli et al., 2020; 
Urry, 2004). For example, vehicle fleets, infrastructure 
networks and spatial patterns function as a system, are 
expensive and time-consuming to construct and very 
long-lasting (Shalizi and Lecocq, 2009). Their conversion 
or adjusted construction, e.g. in cities that are still grow-
ing (WBGU, 2016) – and the possibly necessary early 
decommissioning of parts of the fossil-fuel-based vehicle 
fleet (Tong et al., 2019; ERK, 2022) – require robust 
coordination and reliable long-term investment signals.

Accordingly, combinations of measures are useful for 
changing mobility patterns (Jaramillo et al., 2022; Axsen 
et al., 2020); they should be embedded in long-term mo-
bility strategies for all modes of transport at the national 
and sub-national level. This involves changes in urban 
planning and infrastructure measures, and requires var-
ious regulations, pricing instruments and information 
campaigns. In particular, active and shared mobility 
should be promoted across the board as an attractive 
alternative to the car; cars and car traffic should be made 
less attractive (pull and push instruments, respectively; 
Hrelja and Rye, 2022; SRU, 2020).

Such mobility strategies should integrate national 
mobility and climate policy with municipal planning and 
should be launched as soon as possible because of the 
sometimes long lead-in time and in order to avoid further 
lock-ins. In Europe, the ‘New European Framework for 
Urban Mobility’ (European Commission, 2021k) aims 
to place a greater responsibility on Member States and 
cities, among others. It calls for and supports the prepa-
ration of Sustainable Urban Mobility Plans (SUMPs) for 
urban nodes of the trans-European transport network, 
focusing not only on the development of local public 
transport but also on active mobility (explicitly also for 
health reasons), micromobility and networked mobility 
services. However, the level of obligation or incentive 
should be stepped up, e.g. through funding conditions. 
Cities outside the defined nodes should be included.

To address political and societal barriers to imple-
mentation, firstly, the health benefits and potential for 
individual quality of life should be used and emphasized 
more strongly in national and municipal mobility strat-
egies, and linkages with strategies to promote phys-
ical activity should be strengthened. Secondly, smart 
sequencing of measures in long-term mobility strategies 
is crucial for their success (Creutzig et al., 2022). For 
example, regulations, pricing and restrictions on car 
use should be tightened in parallel with the creation 
and improvement of alternatives. Thirdly, the strategy 
development should be transparent and involve a broad 
participation of actors, including those outside the car, 
fuel and road-construction industries.

Low-income countries need rapid support in 
strategy development and implementation to 
avoid lock-ins
The European Commission (2021k) would like to 
strengthen international cooperation in the field of urban 
mobility, e.g. with the Global Covenant of Mayors for 
Climate & Energy (2022), which is necessary in view of 
urban growth, especially in Africa and Asia (Section 4.3; 
Jaramillo et al., 2022). Overall, low- and middle-income 
countries should be comprehensively supported in the 
development of active, shared mobility – where appro-
priate, including locally produced electric bicycles or 
buses (Section 4.2.5.2).

Promote active mobility directly and indirectly: 
urban planning, infrastructure and public transport
The most important measures to promote more active 
mobility behaviour (Gelius et al., 2020; Zukowska et al., 
2022; Jaramillo et al., 2022: 1058; Creutzig et al., 2022: 
527; Creutzig et al., 2021; Pojani and Stead, 2015; Pucher 
and Buehler, 2008) include the development of compact, 
mixed cities in which, for example, as many everyday 
destinations as possible can be easily reached on foot or 
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by bicycle, the creation of safe, attractive public spaces 
and infrastructure, e.g. cycle tracks separated from car 
traffic, good footpaths and green spaces instead of heat 
islands (high level of ‘walkability’: Saelens et al., 2003 
Cerin et al., 2006; Bonaccorsi et al., 2020), and, indi-
rectly, the provision of comfortable, convenient and 
fast public transport which also requires some physical 
activity, making private cars unnecessary even for longer 
journeys (Morency et al., 2011).

Interventions in the work environment can also 
contribute to the direct promotion of active mobility 
(Petrunoff et al., 2016), e.g. secure bicycle-parking 
facilities and showers at the workplace to make cycling 
more attractive (Hamre and Buehler, 2014; Heinen and 
Buehler, 2019). Bicycle-sharing systems have increased 
bicycle use in cities in Brazil, Korea and China, for exam-
ple, although they have not led to a reduction in car 
traffic (Pojani and Stead, 2015). Another option is the 
promotion of e-bikes (Pojani and Stead, 2015).

The use of public transport is influenced, among other 
things, by the accessibility of important destinations, 
the distance to the nearest bus stop, etc., prices and 
travel times (Taylor and Fink, 2013; Shen et al., 2016; 
Ewing and Cervero, 2017; Javaid et al., 2020). Moreover, 
integrated, multimodal planning and ticketing systems 
are important for many users (European Commission, 
2020g). Apart from rail-based systems, buses on separate 
lanes are also efficient but cheaper and thus particularly 
relevant for cities in low- and middle-income countries, 
and especially for poorer people there (Pojani and Stead, 
2015; Venter et al., 2018; Ingvardson and Nielsen, 2018). 
In the local context, ride-pooling (on-call buses) and ve-
hicle-sharing services can be integrated into local public 
transport; these can be quite convenient and efficient 
in the meantime with the help of digital communication 
tools and algorithms (Shaheen and Cohen, 2019). In 
the sense of the above guiding principle (Fig. 4.2-7), 
such systems are particularly useful for the ‘last mile’ in 
areas with a lower population density (Tikoudis et al., 
2021) and for goods transport. Car sharing can indirectly 
increase the use of active and shared transport (Ama-
tuni et al., 2020), e.g. if the availability of car sharing 
for occasional trips discourages a person from buying 
their own car (Nijland and van Meerkerk, 2017). How-
ever, it should be ensured that such services are used 
mainly instead of private cars and not instead of local 
public transport or active mobility (Becker et al., 2018). 
Where the population density is low, subsidies tied to 
availability and quality criteria can be necessary for local 
public transport and integrated local sharing systems, 
and may also make sense as part of the general provision 
of public services.

Improving active and public mobility options should 
be accompanied by intensive political communication 
and information campaigns on health and environmental 
impacts (Mulley and Ho, 2017), while positive personal 
attitudes should be promoted and societal norms, feasi-
bility and the effectiveness of the measures should be 
emphasized (UBA, 2022b).

No longer put the use of cars at an advantage
Promoting active mobility is particularly effective in 
combination with measures that make car-use less attrac-
tive and prevent the costs from being passed on to other 
road users and the general public, making the active 
option the more pleasant and cheaper option for most 
journeys. Because of the various negative effects of car 
traffic on third parties, combinations of several measures 
are useful here, too:
 > Pricing road use, parking and local emissions, espe-

cially in cities (Pojani and Stead, 2015; Creutzig et al., 
2020), as well as pricing fuel, electricity consumption 
and greenhouse-gas emissions, in line with the actual 
societal costs – which has been avoided up to now 
for political reasons (Axsen et al., 2020) – or at least 
in line with the efficiency benefits.

 > Reducing emissions and improving efficiency by 
means of regulations such as pollutant- or green-
house-gas caps for vehicles, fleets or fuels (e.g. EU, 
California, Canada); mandatory sales quotas for ‘zero 
emission vehicles’ (some US states, China) up to a 
complete ban on registrations of new combustion 
engines (e.g. in the EU from 2035 onwards: Council 
of the European Union, 2022; in British Columbia by 
2040: Axsen et al., 2020) and fuel efficiency stand-
ards (e.g. in the USA, China and Japan: Lipman, 2017). 
Regulations to date contain exceptions and loopholes 
in some cases; e.g. in the EU there are exemptions 
for heavier cars in the fleet-emissions targets, which 
should be gradually abolished (Axsen et al., 2020; 
SRU, 2017), and up to now there is no effective regu-
lation of energy efficiency (including for electric cars), 
which should be added. Since company cars make up 
a large proportion of new cars – e.g. approx. 60 % in 
Europe (Transport & Environment, 2023) – electrifi-
cation and efficiency targets for company fleets may 
also be effective.

 > Reducing tax benefits and subsidies on car purchase 
and use, including inefficient subsidies on the pur-
chase of electric cars, and e.g. vehicle-related taxes 
staggered according to CO2 emissions, efficiency 
and weight. Income-related per-capita payments 
and better public transport services (Creutzig et al., 
2020) are suitable for the targeted social cushioning 
of higher prices.
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 > Redistribution of traffic and parking areas, changes 
in traffic rules and management, e.g. speed limits and 
traffic-light phases that are more pedestrian- and 
bicycle-friendly (Pucher and Buehler, 2008).

 > Restrictions on routes accessible to vehicles, especially 
for through traffic, e.g. in residential areas (such as 
‘superblocks’ in Barcelona and Vitoria-Gasteiz, Spain; 
car-free neighbourhoods or ‘Kiezblocks’ in Berlin) 
or between city districts. For example, since 1977, 
Groningen’s city centre has been divided into four 
sectors, each accessible to cars only from a ring road, 
while pedestrians and cyclists can take the direct, 
faster routes. Thanks to these and other measures 
such as cycle lanes, bicycle-parking facilities and 
traffic lights, cycling accounts for almost 60 % of local 
trips there (Pucher and Buehler, 2007), and car traffic 
has been halved. Similar concepts were introduced in 
The Hague and Ghent in 2009 and 2017 respectively 
(Tsubohara, 2018; Engels, 2020).

 > Protection of cyclists and pedestrians by traffic man-
agement, traffic installations, speed and weight limits 
and mandatory safety systems for cars and trucks, 
e.g. when turning or exceeding the speed limit.

Overall, these regulatory and pricing instruments make 
the use of private and shared cars less attractive than 
active transport, buses and trains. Nevertheless, where 
private cars continue to be used, the regulation and 
pricing of parking, as well as vehicle-related taxes have 
a greater impact on private vehicles than on ride- and 
car-sharing services, so that the latter can become better 
established as more attractive options and as business 
models. Furthermore, in areas with a high population 
and public-transport density, sharing services could be 
restricted to prevent shifts away from active mobility 
and local public transport (Tikoudis et al., 2021).

Address political-economic and societal barriers
Up to now, measures that could reduce preference for the 
car and thus significantly shift the relative attractiveness 
of transport options have been largely ignored – even 
where alternatives to the car are available. This is due 
to various political-economic and societal barriers that 
should be taken into account in the choice and sequence 
of measures, and then successively dismantled:
 > Noticeable financial burdens on motorists via taxes 

and charges are considered politically risky and difficult 
to communicate (Axsen et al., 2020; Creutzig et al., 
2020), e.g. because they are regarded primarily as a 
source of state revenue and their steering effect is 
not seen, or because of their expected distributional 
effects (Maestre-Andrés et al., 2019). Alternatively, 
regulations, e.g. traffic and access rules, and infra-
structure measures with a steering effect rather than 
to satisfy demand, can initially be implemented.

 > The automobile, oil and road-construction industries, 
whose business models are based on the sale and use 
of as many and as large vehicles as possible, have con-
siderable economic weight and political power in many 
countries. They are still partly seen as key indus-
tries of a growth-oriented economic policy and are 
particularly promoted (Mattioli et al., 2020). These 
linkages and the distribution of profits and societal 
costs should be made transparent; the influence of 
lobbying should be limited, and active and shared 
transport should be given greater weight in state 
structures, budgets and processes according to their 
contribution to societal goals. This also applies, for 
example, to administrative institutions in spatial and 
transport planning, which in some cases need to be 
restructured or rebuilt in order to be able to establish 
new practices (Hrelja and Rye, 2022).

 > The motor car is deeply interwoven with societal 
structures and narratives which are hardly questioned 
and which people are hardly aware of. In car-oriented 
societies, the private car is ascribed other functions 
apart from transport (Mattioli et al., 2020; Urry, 2004). 
It is part of individual and collective identities and is 
used as a cultural symbol – e.g. in films, literature and 
music – of freedom and independence, success, status 
and class, power and masculinity. In some cases it is 
perceived as a private space and as protection against 
the outside world; it has been made an integral com-
ponent and flexible tool for managing an everyday life 
that is in turn attuned to car use and, indeed, demands 
it (coercive flexibility: Urry, 2004). Alternatives to the 
car-oriented society – and e.g. guiding principles for 
cities (such as Paris; Section 4.3) – should therefore 
not only aim at active and healthy, efficient and clean 
modes of transport, but also be embedded in a broader 
societal narrative. This should also address other areas 
of everyday life, social and political aspects such as 
meeting places, inclusion, public goods, power, par-
ticipation, consumption, status, social role models 
and norms, wealth measurement, etc. (Sections 3.2, 
4.2.2; WBGU, 2016a).

Summing up, therefore, comprehensive long-term strat-
egies should be developed with infrastructure and com-
plementary measures that set out overall conditions 
for active and shared mobility, and make driving less 
attractive – as an entry point and catalyst for new habits 
and broad societal trends.
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4.2.4.3
Children as a design focus and indicator for 
green, safe spaces for physical activity and 
infrastructures for everyone
Given their appalling lack of physical activity in many 
countries, children and adolescents are one of the most 
important target groups in promoting physical activity 
(Sections 4.2.1, 4.2.2.3), also as a long-term, sustainable 
investment in health and the environment. The resi-
dential environment, school and family offer essential 
starting points for structural and behavioural prevention.

In the residential environment, the physical-activity 
and mobility behaviour as well as the independent action 
radius of children and adolescents are good indicators 
of attractive, safe, environment-friendly and, in some 
cases, near-natural public spaces and transport infra-
structures that benefit everyone, e.g. also people with 
mobility restrictions as a result of disability, age or prams. 
Designing cities and infrastructures for children and 
adolescents spaciously and not only in fenced-off areas 
such as playgrounds and school-yards, and adapting 
them to children’s natural urge to move, is therefore 
a lever that is effective for several societal goals. It is 
also a useful guiding principle that can further enrich 
many concepts for sustainable urban redevelopment and 
transport that already exist worldwide (Gill, 2021). Thus, 
the incompatibility of child safety with heavy motorized 
traffic is a further argument in favour of a much greater 
focus on a ‘real’ mobility transition in the transport 
field of climate-change mitigation, i.e. a massive shift 
to active or public transport as well as to smaller, lighter 
and slower vehicles (Section 4.2.4.2). Demonstrating 
the benefits for children of public welfare policies can 
increase support for such policies (Toossi, 2022). Giving 
children access to suitable spaces for physical activity 
and play in nature and the built environment, strength-
ening their self-determination, and also their experience 
of space, time, physical and natural limits through free 
and nature-based play, can in turn promote skills that 
have a positive impact on health, social interaction and 
the relationship between humans and nature.

In the school setting and in early-childhood educa-
tional institutions such as day-care centres and kinder-
gartens, a key role is played by a comprehensively 
physical-activity-oriented design of the kindergarten 
and school environments, which, in turn, can have an 
influence on the family environment. Many families 
develop new transport habits when their children enter 
kindergarten and start school, or even with the birth 
of a child (Lanzendorf, 2010; Müggenburg et al., 2015; 
Plyushteva and Schwanen, 2018). This is an opportu-
nity to shape or change mobility biographies not only 
for the children. It requires a transport and infrastruc-
ture policy, urban planning and small-scale design that 

enables parents and children to travel independently 
to school safely, actively and appropriately, provides 
accompanying information and ‘peer activities’ for par-
ents starting with their first contacts with the kinder-
garten or school. Furthermore, subsidy programmes for 
public transport or e.g. (cargo) bicycles for low-income 
households can be useful. This should be combined in 
the school or educational setting with holistic ‘Planetary 
Health Education’, which includes teaching formats 
where lessons are interspersed with activities involving 
movement, where physical activities are encouraged 
during breaks, and where there are sports lessons and 
other low-threshold sports activities in schools already 
in early-childhood education (Section 8.1).

4.2.5
Recommendations for action

The following recommendations for action refer predom-
inantly to the national and sub-national level. However, 
some countries need support with implementation, e.g. 
in designing cities, mobility systems and health promo-
tion, which can be provided by international develop-
ment-cooperation institutions, financial institutions such 
as the World Bank and regional development banks. The 
WBGU therefore recommends across the board that these 
institutions adopt the guiding principle of (1) creating 
conditions for environment-friendly physical activity 
in all areas of everyday life, especially (2) for a genuine 
mobility transition, and, in doing so, (3) making the 
needs of children the benchmark for measures.

4.2.5.1
Reintegrate physical activity into all areas 
of everyday life and link it to climate-change 
mitigation and environmental protection
Promoting physical activity, protecting the environment 
and climate-change mitigation support each other and 
should be communicated and approached as a joint 
project with directly experienced, positive impressions 
of a healthy, mobile life in a healthy environment. This 
requires external conditions – regulation, taxes and 
prices, infrastructures, spatial planning, public services 

– in which healthy, environment-friendly behaviour is 
the most attractive kind of behaviour, and sustainable 
business models can prevail everywhere, e.g. in trans-
port. Thus, different areas of political policy, as well as 
international, national and municipal levels need to work 
closely together to develop overarching strategies and 
implement locally adapted solutions.
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Integrate a 24-hour approach and environmental 
perspective into recommendations on 
physical activity
National and international recommendations on physical 
activity and sedentary behaviour, e.g. by the WHO (Sec-
tion 4.2.4.1), should be supplemented with information 
on areas of life and environmental impacts, and explicitly 
refer to the multiple benefits of active mobility for the 
environment and health. The focus should be on the 
following questions: How much physical activity can 
be achieved (order of magnitude)? In what way? What 
effects would the changes in the respective areas of life 
have on individual health and the SDGs? Which indicators 
should be used for monitoring, selecting and imple-
menting measures? Based on this, the WHO and other 
international organizations (e.g. UN Habitat, the World 
Bank) could support countries in defining, quantifying 
and implementing detailed national targets and strategies, 
and provide a sound basis for recommendations to mul-
tipliers such as health professionals (Reis et al., 2016).

Strengthen cross-cutting strategies to promote 
physical activity – E-MOTION kids

Large-scale, systemic approaches to increasing envi-
ronment-friendly physical activity require nation-state 
coordination, overall frameworks and public goods, sup-
ported by communities, civil society, businesses and 
individuals. The WBGU therefore recommends defining 
overarching quantified goals and approaches in national 
cross-cutting strategies to promote environment- and 
climate-friendly physical activity, making contributions 
and responsibilities in different policy areas binding, and 
tracking them (in a similar way to the joint assumption 
of responsibility, concrete contributions and follow-up 
mechanisms in the German Climate-Change-Mitigation 
Act) and ensuring consistency with sub-national activ-
ities (Jáuregui et al., 2021). Initial priorities can be set 
‘opportunistically’ according to short-term national and 
local needs, and experimental spaces can be created 
(SRU, 2020) to quickly create directly experienced, pos-
itive impressions of a healthy, mobile life in a healthy 
environment and generate acceptance (e.g. through 
national policy and funding packages for play streets, 
public spaces, parks, cycle paths and sports fields to be 
realized at the municipal level), which are then expanded 
thematically. The following core elements should be 
included in the strategies:
 > Environment – create an activity-friendly environment 

to achieve environment- and health-friendly physical 
activity: Designing the physical, regulatory and social 
environment (as well as pricing structures) for struc-
tural prevention should become a focus in all areas of 
life. Everyone should have attractive options for healthy 
and environment-friendly behaviour. Structures that 

promote everyday physical activity are supplemented 
by attractive, safe and, as far as possible, near-to-nature 
sports facilities, especially for girls and women, older 
people and people with disabilities.

 > Monitoring and evaluation: (1) Collection, public 
provision and analysis of data on physical inactivity 
and sedentary behaviour – as already partly carried 
out by the Global Observatory for Physical Activity 
(Varela et al., 2017) – and the underlying factors, 
preferably broken down by areas of life, and (2) data 
collection and provision on strategies and measures 
to promote physical activity and evaluation of their 
effectiveness. Based on this, best practices should be 
shared and actively scaled, e.g. through permanent 
coordinating bodies.

 > COmpetences: Capacity building in the population 
and among professionals through (1) health and envi-
ronmental education in theory and practice from 
school onwards, improved information, campaigns, 
etc., (2) training of public-health professionals, and 
(3) training of professionals in all medical sectors 
(Section 6.2, Chapter 8).

 > Targets: The targets of 10 % and 15 % reductions in 
physical inactivity by 2025 and 2030 respectively 
compared to 2010 (WHO, 2013a; 2018d) adopted by 
the WHO should be embedded in national strategies. 
It should be laid down in law which contributions are 
expected in different areas of life, which government 
department is responsible for each, how this is to be 
followed up and, if necessary, readjusted. For children, 
separate quantified targets should be defined for 
physical activity and its prerequisites, e.g. on proxim-
ity to public spaces and facilities for physical activity, 
‘child-safe’ transport opportunities, or distances that 
can be covered on foot or by bicycle.

 > Incentives and financing: Incentives should be created 
to encourage physical activity; externalities should be 
priced and subsidies that are harmful to health and 
the environment should be abolished in all areas of 
life. In addition, environmentally aware programmes 
on physical activity and sedentary behaviour should 
be funded.

 > Organizational structures/coordination and imple-
mentation structures: Establish, strengthen and 
locally implement structures and processes for the 
environmentally aware promotion of physical activ-
ity that coordinate everyday areas, sectors and cross- 
departmental programmes. Permanent national coor-
dinating bodies can (1) network actors; (2) develop 
and coordinate national and municipal strategies in 
a participatory manner, taking into account recom-
mendations and guidelines on physical-activity pro-
motion and urban mobility internationally, e.g. from 
the WHO’s Global Action Plan on Physical Activity 
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(Box 4.2-1), in Europe from the proposals of THE 
PEP (UNECE, 2022) and recommendations by the 
EU; (3) coordinate their implementation through 
intersectoral partnerships and independent eval-
uation; (4) ensure the continuation of successful 
projects through timely funding; and (5) collect and 
disseminate knowledge and experience. For locally 
adapted, effective measures, cities and municipal-
ities need sufficient decision-making powers and 
resources, e.g. for the design of public spaces, the 
reallocation of road space, parking-space manage-
ment and speed limits.

 > Networks, cross-sector partnerships and policies: 
Effective promotion of physical activity, especially 
fundamentally changing external conditions, requires 
cross-sectoral and cross-actor cooperation, e.g. 
between health, transport, spatial-planning, sports, 
education and family policies and corresponding 
authorities from the national to the municipal level, 
as well as scientific and civil-society actors. Legally 
binding quantified sectoral contributions (e.g. of 
transport and urban planning) as well as coordination 
obligations can ensure sufficient weight and resources 
for environment-friendly promotion of physical activ-
ity. The national implementation of the WHO Global 
Action Plan on Physical Activity should be coordi-
nated with environmental and climate strategies, for 
example on green and natural spaces, climate-impact 
adaptation and the reduction of transport emissions. 
Locally, for example in spatial and transport planning, 
strong emphasis should be placed on opportunities 
for more physical activity – especially for children 
and adolescents – in addition to climate and environ-
mental impacts. Research fields related to physical 
exercise – e.g. physical activity, sedentary behaviour, 
sleep, the environment/climate and mobility – should 
be brought together with a common agenda on health 
and the environment (Section 4.2.6, Chapter 7).

 > kids – children as an important focus: The focus on 
children should be taken into account when con-
sidering the above-mentioned aspects for strategies 
(Section 4.2.5.3).

4.2.5.2
From transport policy to mobility policy: systemic 
strategies for a real mobility transition
Specifically in the mobility sector, combinations of meas-
ures are needed that affect all modes of transport and 
have a systemic effect, e.g. on the infrastructure, spa-
tial and urban planning, public services, the regulation 
and pricing of vehicle size and efficiency, emissions, 
noise and space consumption. Mobility should become 
not only low-emission and efficient in terms of energy, 
resources and land, but above all involve much more 

physical activity. It should enable all those who walk, 
cycle or use public transport to participate fully in society. 
Consistently set framework conditions for private cars 
make the complementary use of shared transport much 
more attractive, i.e. above all local public transport as 
the ‘backbone’ of mobility networks without a car of 
one’s own, supplemented locally by sharing systems 
where necessary.

Develop long-term strategies for more 
active mobility
National and urban mobility strategies should be fur-
ther developed and focus on physical activity for all 
population groups in addition to emission reductions 
(greenhouse gases, local air pollution, noise) and effi-
ciency (energy, resources, land; Fig. 4.2-7). They should 
be embedded in a broader, inclusive narrative that offers 
individuals, society and the economy an alternative to 
the car-centric society, and addresses not only health 
and quality of life but also other areas of everyday life 
beyond transport, as well as social and political aspects. 
The strategies should include quantified targets for more 
active mobility, including specific targets for children 
and the prerequisites for achieving these targets, e.g. 
traffic-calmed or traffic-free living environments and 
routes to school. Climate targets, the reduction of traffic 
fatalities, the limitation of material and land consumption 
and the sector’s energy consumption – in line with the 
expansion of renewable energies and the defossilization 
of all sectors – should finally be tackled more decisively. 
This requires a combination of measures that promote 
physical activity, restrict car traffic, and accompany this 
with communication. Societal and political-economic 
barriers (Mattioli et al., 2020), as well as the development 
of new habits and social norms in various population 
groups (e.g. families, commuters), should be taken into 
account when coordinating and sequencing measures 
(Creutzig et al., 2022). For cities in the EU, funding 
from the New European Framework for Urban Mobil-
ity (European Commission, 2021k) should be linked to 
the preparation of Sustainable Urban Mobility Plans 
(SUMPs; European Court of Auditors, 2020). To avoid 
further private and public misinvestment, new road-con-
struction plans and many instruments of transport and 
relevant fiscal policy should be immediately reviewed, 
strategically realigned and, if necessary, stopped.

Make the influence of interest groups transparent, 
engage more with sustainability actors
In order to be able to develop and implement mobility 
strategies in a balanced manner in the interest of society 
as a whole (Fig. 4.2-7), there must be a discussion for 
current and possible future mobility systems and busi-
ness models on who benefits, who bears the internal and 
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external costs and the health and environmental risks, 
and how broadly-based inclusion opportunities can be 
secured. Political influence by all interest groups should 
be made fully transparent to the public. Cases must 
thus be disclosed and prevented in which certain actors, 
for example from the car, fuel and road-construction 
industries (including their workers’ representatives), 
are given special access to politicians and authorities, 
are disproportionately involved in committees, or even 
have job overlaps and receive donations (Mattioli et al., 
2020; Traufetter, 2019). Examples of measures include 
introducing lobby and secondary-income registers, with-
out exceptions, for all political levels and senior positions 
in ministries, local authorities and the judiciary (Council 
of Europe, 2022; Lobbycontrol et al., 2021). A balanced 
political participation of public and private mobility 
providers, civil-society and public environmental and 
health actors and e.g. urban planners as well as academia 
should be ensured.

Promote active mobility: infrastructure, compact 
settlement areas and traffic regulation
A key factor in promoting active mobility is a safe, attrac-
tive infrastructure with cycle paths and footpaths, bicycle- 
parking and traffic facilities. Such an infrastructure should 
offer extensive networks that are seamlessly safe, espe-
cially for unaccompanied children, women, older people 
and people with physical and mental impairments. The 
overall role of attractive public spaces, especially for 
pedestrian traffic, and the influence of changing envi-
ronmental conditions, should also be taken into account, 
e.g. urban green spaces, shade and drinking water, seating 
and play facilities (Section 4.3). Spatial planning should 
be oriented towards compact, mixed-use settlement areas 
in order to shorten distances (Section 4.3). Traffic rules 
and traffic management, e.g. through speed limits and 
traffic-light circuits, should be geared towards the safe, 
efficient mobility of active road users.

Expand (local-)public-transport services nationwide, 
integrate pooling and sharing services above all in 
non-urban areas
Public passenger transport on short and long routes 
should be further improved. It should be fast and safe, 
have a wide range, offer a frequent service, be equipped 
with barrier-free access and have attractive, simple fare 
structures. Above all outside urban areas, complemen-
tary ride-pooling or vehicle-sharing services should be 
conveniently integrated, e.g. digitally, and primarily use 
smaller vehicles. (Local) public transport and flexible 
complementary services in non-urban areas should be 
treated as public services, as only a comprehensive net-
work of highly available services can offer many people 
an alternative to private cars and make their purchase less 

attractive. This can be done via tenders or operator models, 
with subsidies especially for areas with a low population 
density. A close coordination of mobility strategies and 
spatial planning is necessary to combine efficient mobility 
systems with the avoidance of urban sprawl and the pres-
ervation of natural spaces. The development, construction 
and efficient operation of integrated mobility systems also 
have considerable economic potential.

Increasingly redesignate public space, price its use 
and reduce access for cars
Parallel to the expansion of alternatives to the car, public 
parking spaces should be greatly reduced and increasingly 
priced according to the opportunity-cost of space. Prices 
should be time-based, also to encourage shared-vehicle 
use. All road use by cars should be priced, where possible 
based on time, distance covered and location, in order 
to address climate, environmental and health effects 
as well as traffic flow and urban sprawl. In residential 
areas, car traffic should be reduced to a child-safe level, 
limited to walking speed, and through-traffic should be 
blocked out with physical barriers. In the medium term, 
car traffic in urban areas should be limited to a few ring 
roads and cul-de-sacs, as in Groningen. Freed-up spaces 
should be used not only for footpaths and cycle paths 
but also, for example, for parks, exercise-friendly green 
public spaces and public housing policies (Section 4.3).

Increasingly regulate and price car use according 
to efficiency potential and societal costs; create 
incentives for small vehicles
Fuel prices should reflect environmental and climate 
externalities from extraction to combustion. Subsidies 
should be reduced and taxes on vehicle purchase and 
ownership should be staggered according to weight, en-
ergy consumption, pollutant class and greenhouse-gas 
emissions. Digital technologies, e.g. for traffic manage-
ment, sharing systems and vehicle automation, can lead 
to efficiency gains but also to more traffic. They should 
therefore be linked to proportionally more stringent 
targets and regulations – e.g. on emissions reduction, 
energy and land consumption or the total number of 
vehicles – in order to use them for sustainability goals 
and prevent rebound (WBGU, 2019b). Together with 
parking and road pricing, these measures contribute 
to cost equity vis-à-vis (local) public transport, make 
shared mobility, corresponding business models and 
smaller vehicles more attractive, and are an important 
part of a guiding framework for more highly auto-
mated vehicles in the future. Lightweight micro-vehicles, 
which are more efficient and less dangerous to other 
road users, should be promoted by less stringent reg-
ulations for registration and use, and by subsidies and 
public procurement.
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Offset the effects of public investment and 
regulation on private housing costs and land prices 
for the socially vulnerable, skim off land rents
Upgrading urban neighbourhoods and infrastructures 
with public funds, traffic regulation and more compact 
settlements can lead to increases in property and land 
values (‘land rents’) and distribution effects via changes 
in housing prices. These should be planned for from the 
outset. Land rents should be skimmed off, e.g. via taxes 
(WBGU, 2020, Section 4.2.6; Schwerhoff et al., 2020; 
Stiglitz, 2015a, b; Edenhofer et al., 2015) and can be 
used e.g. for public housing policy (Section 4.3) or direct 
payments to low-income households.

Develop user-group-specific promotion and 
communication measures
To improve political feasibility and ensure societal con-
solidation, social and psychological effects, societal 
trends and demographic changes should be taken more 
into account, e.g. young people not buying cars, more 
older road users or urban growth (WBGU, 2016a). Some 
of these measures should be bundled for specific user 
groups, e.g. for students and trainees, commuters or fam-
ilies (Section 4.2.4.3) and communicated as a package. 
This can be supported by information campaigns or major 
public events such as car-free days. In the case of typical 
watersheds in an individual’s life – such as changing jobs, 
starting a family, moving house or retiring, when many 
changes take place at the same time – suggestions and 
incentives on new mobility behaviour by municipalities, 
educational institutions, employers or national support 
programmes can also be effective.

Make it obligatory for car advertising to include 
references to negative environmental and health 
effects as well as to active mobility
Since cars are harmful to health and to the environment, 
advertising concerning them should be more strictly reg-
ulated. The ban on tobacco advertising or the obligation 
to advertise walking or cycling on car advertisements, 
which has been in force in France since March 2022, can 
serve as examples of this (Box 4.1-4).

Support LMICs in the development and 
implementation of mobility strategies
Low- and middle-income countries (LMICs) and their 
cities will strongly affect future global emission path-
ways (Jaramillo et al., 2022). They should therefore be 
given support with their integrated mobility and urban 
planning and its implementation at the national and 
municipal level. In addition to the infrastructure and 
overall conditions for cycling and walking, this also 
applies to improvements to locally established, shared 
mobility options as well as to micro-mobility, perhaps 

with e-bikes and micro-vehicles from the countries’ own 
production. In city networks such as ICLEI – Local Gov-
ernments for Sustainability (iclei.org), the Global Cove-
nant of Mayors for Climate & Energy (2022) and C40.org, 
as well as in civil-society networks such as the Habitat 
International Coalition (hic-net.org), active mobility 
programmes should be boosted for everyone, especially 
for children, women and people with low incomes.

4.2.5.3
Use children’s and adolescents’ need for 
movement and autonomy as a design perspective 
in all areas of life
The needs of children and adolescents should be used 
as a substitute indicator and design focus (‘proxy’) for 
naturally green, activity-promoting and safe public (exer-
cising) spaces and infrastructures for everyone. This is 
an important element of a new, integrated narrative on 
physical activity and the environment, as well as a pow-
erful strategic focus that brings together many aspects of 
physical-activity promotion, environmental protection, cli-
mate-change mitigation, participation and social inclusion.

Child-friendly spatial and transport planning 
for activity- and environment-friendly living 
environments, participation and social inclusion
The independent, safe action radius of children and ad-
olescents should be increased, and they should be given 
access to suitable play and exercise spaces in nature and 
the built environment. In children’s and adolescents’ daily 
routine, times with predominantly sedentary behaviour 
(e.g. screen time) should be limited and compensatory 
times with physical activity, especially outdoors (green 
time), should be encouraged (Box 4.2-5). To achieve this, 
cities and infrastructures must be designed appropriately 
for children and adolescents not only in fenced-in areas 
and near schools but over a wide area and adapted to 
their natural urge to move. This should become even 
more of a focus in many existing concepts for sustainable 
urban redevelopment and transport worldwide. Design 
examples can be found in Gill (2021). National coordi-
nation centres for the environmentally aware promotion 
of physical activity (Section 4.2.5.1) could accompany 
and promote all such activities. In Germany, the local 
authority associations can also play a role.

Local, national and UNESCO programmes for the 
living environments of day-care, school and training
Effective health and environmental education and the 
shaping of physical-activity and mobility biographies 
requires an integrated, whole-institution approach 
(Section 8.1). Together with theoretical and practical 
educational content, educational institutions and their 
environment as a whole should be realigned – buildings 
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and outdoor facilities, administration, equipment, access, 
catering, excursions, etc.– to ensure consistency and 
direct experience in everyday life on site. For example, 
school buildings, schoolyards and classrooms should be 
made activity-friendly, e.g. with standing desks, ‘loos-
ening-up units’ in lessons, facilities for physical activity 
during breaks and (recreational) sports opportunities in 
school gyms. School playgrounds can be made accessible 
to the public outside school hours. Independent and 
active travel to and from school requires knowledge 
transfer and agreements with parents, whose mobility 
habits might be influenced more comprehensively as 
a result (Section 4.2.5.2). Furthermore, in addition to 
road-safety training for children, it is necessary above all 
to document their concerns in schools and to take these 
into account in urban and traffic planning. Designing 
the living environments of kindergartens and schools 
in this way requires overarching support programmes at 
the local and national level (Section 8.1.4.1), e.g. for the 
development of curricula, school construction, educator 
and teacher training. These could be accompanied and 
promoted by UNESCO, for example.

Boost global programmes for child-friendly cities
Global programmes for child-friendly urban planning and 
the implementation of such plans, e.g. in the context of 
sustainable mobility strategies (Section 4.2.5.2), should 
be quickly supported and expanded. Examples include 
the Child Friendly Cities Initiative (UNICEF, 2022), the 
Urban95-Initiative (Bernard van Leer Foundation, 2021) 
and the Streets for Kids Programme (GDCI, 2022).

4.2.6
Research recommendations

4.2.6.1
Patterns and determinants of physical activity, 
sedentary behaviour and mobility

Patterns of physical activity in low-income 
countries, among older people, and shifts caused 
by climate change
Current patterns, trends and determinants of physical 
activity have been relatively well studied in high-in-
come countries, and progress has also been made in 
middle- income countries, but there is still a considerable 
need for research in low-income countries (Sallis et al., 
2016a). Furthermore, there is a lack of high-quality 
studies on certain population groups, e.g. older people, 
in most countries (Sun et al., 2013). Finally, research 
should be conducted into the possible effects of envi-
ronmental changes, e.g. as a result of climate change, on 
physical-activity patterns in the course of a day (Zisis 

et al., 2021; Fig. 4.2-3) and on mobility behaviour, as 
well as the corresponding health and environmental 
consequences and anticipatory policy measures.

Basic research on sedentary behaviour worldwide
Data and research on sedentary behaviour as a risk factor 
in its own right, its causes and consequences are still 
very limited internationally (WHO, 2020b) and should 
be improved. Standardized or comparable measurement 
methods, e.g. using portable devices, as well as con-
text-specific documentation are important here.

Determinants of mobility behaviour in low- and 
middle-income countries
Above all in low- and middle-income countries, there 
is still a lack of comprehensive data and studies on the 
determinants of short- and long-term mobility behaviour, 
e.g. choice of transport, purchases or place of residence, 
also outside of urban areas. Such data and studies should 
include individual and socio-cultural factors such as 
knowledge and expectations about health effects, as well 
as external general conditions such as infrastructures, 
nature, regulations or price structures. The effective-
ness of measures aimed at reducing sedentary transport 
behaviour should be evaluated more intensively.

4.2.6.2
Political processes and integrated structures 
of physical-activity promotion; assessments of 
interventions

Comparative research on governance and 
structures in the environmentally aware promotion 
of physical activity
Research on effective policy-making for physical activity, 
i.e. not only on individual interventions and above all 
outside the Anglo-Saxon region, is still relatively un-
derdeveloped (Rütten et al., 2016). To ensure the effec-
tiveness of cross-cutting strategies for physical- activity 
promotion, comparative research is needed on the gov-
ernance and structures of physical-activity promotion 
and its integration with environmental concerns, e.g. on 
institutional ways to better integrate health concerns 
into urban and spatial planning. Different countries – 
especially those with low or medium incomes (Reis et 
al., 2016) – as well as intermediate federal levels and 
municipalities should be compared and their cross-level 
cooperation included in the analysis (Bull et al., 2015; 
Breda et al., 2018; Gelius et al., 2021; Messing et al., 
2022). Where, by whom, how and how effectively are 
physical-activity, climate and environmental issues in-
tegrated into the national and municipal policies and 
administrations of different countries? What are the 
obstacles, what can be improved?
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Evaluations of specific interventions to promote 
physical activity, especially in the school context
More methodologically thorough evaluations into indi-
vidual interventions to promote physical activity are 
needed. Particular attention should be paid to the trans-
ferability of methods and results to other contexts (Reis 
et al., 2016). There has been an increase in this field of 
research, e.g. in lower and middle income countries, but 
further research capacity should be developed here (Sal-
lis et al., 2016a). In particular, more research is needed 
on the effectiveness of interventions aimed at reducing 
sedentary behaviour and increasing physical activity 
among children and adolescents at school. This should 
include an evaluation in the field of health economics.

Survey methods on physical activity and 
mobility behaviour
Methods, international standards and databases docu-
menting physical activity and mobility behaviour should 
be further developed (Breda et al., 2018), above all in 
order to be able to also use data from mobile terminal 
devices better, more efficiently and safely (Huang et 
al. 2019) and, for example, to record everyday activity 
and non-motorized traffic better and comparably.

4.2.6.3
Systemic mobility research on health effects and 
new services, as well as research on links with 
political economics

Pay more attention to health aspects in systemic 
mobility research
Health aspects of active mobility are still given too lit-
tle consideration in systemic, transdisciplinary mobility 
research, such as that pursued by the Federal Ministry 
of Education and Research under the research agenda 
‘Sustainable Urban Mobility’ (BMBF, 2018). In line with 
the target vision of an active, efficient and low-emis-
sion mobility system (Fig. 4.2-7), the “assessment and 
modelling of measures, technologies and transforma-
tion pathways” should also give greater consideration to 
health effects for individuals and third parties, e.g. physical 
activity, emission reduction and exposure, accidents and 
corresponding strategies that use synergies. There should 
also be more research on the interactions between active 
mobility and physical activity or sedentary behaviour as a 
whole. For example, how does sedentary behaviour change 
in duration and frequency when people use a bicycle or 
local public transport instead of car to move around?

Effects of new mobility services on interacting  
short- and long-distance mobility
Research should be stepped up on the effects of new means 
of transport (e.g. e-bikes, e-cargo bikes, autonomous 

vehicles), mobility options (e.g. digitally supported 
scooter-, bike-, car-sharing systems, on-call buses, offer-
ing lifts) and digital mobility platforms (for planning and 
booking, sometimes integrated into (local) public-transport 
systems) on short-term mobility decisions, connecting 
means of transport, vehicle purchases, long-term mobility 
behaviour and biographies. Environmental and health 
impacts should also be assessed and policy measures 
extrapolated or evaluated. Interactions between mobility 
behaviour over short and long distances and corresponding 
‘long-distance effects’ of new options and policy measures 
in urban and rural areas, e.g. through changes in vehicle 
ownership, should also be better researched.

Effects of bicycle-parking facilities and car-park 
design on mobility behaviour and health
The impact on health and quality of life of urban park-
ing areas or of urban planning options such as clus-
tered parking within walking distance of residential 
areas is still under-researched (Kirschner and Lanzen-
dorf, 2020). There are also gaps in research on the effects 
of secure bicycle-parking facilities at the workplace 
or public-transport stations, above all at the place of 
residence and distributed throughout the city (Heinen 
and Buehler, 2019).

New narratives for a more active, sustainable 
mobility system and transformation research in the 
field of political economics
Social-science research on new narratives and visions of 
sustainable, more active mobility and possible implemen-
tation pathways should be stepped up, e.g. complement-
ing technology-focused climate-change-mitigation sce-
narios. Above all, there is a need for political-economic 
analyses of transformation strategies for car-centric 
transport systems and societies, little-questioned high 
mobility, urban sprawl and commuting, as well as 
car-related practices and cultural images (Mattioli et al., 
2020; Urry, 2004).

4.2.6.4
Local mobility concepts and means of transport, 
vehicle and transport technology

Mobility concepts and strategies; local means of 
transport in low- and middle-income countries
Low- and middle-income countries should be supported 
in researching and developing alternative mobility con-
cepts and strategies. These should include alternative 
means of transport that are adapted to local needs, clean, 
robust, easy to repair, and developed and produced using 
local resources.
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Health aspects of traffic-guidance systems and 
in-vehicle safety systems
Technical innovation potential is offered by traffic-guid-
ance systems which, in addition to efficiency and envi-
ronmental aspects, take into account effects on health 
and the promotion of active mobility, as well as in-ve-
hicle safety systems with intervention options. Auto-
matic speed-limitation systems (Pyta et al., 2020) and 
turn-assist systems should be made mandatory for all 
cars and trucks.
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4.3
Housing in health-promoting and sustainable 
settlements

The way in which cities are built greatly influences peo-
ple’s opportunities for physical activity and recreation 
in their residential environment. More green and blue 
spaces not only reduce land sealing, they also lessen the 
heat-island effect and improve the residential quality of 
life. The need to build new settlements for around 2.5 bil-
lion people by the middle of the century offers a window 
of opportunity to advance sustainable and healthy con-
struction with climate-friendly building materials on a 
large scale in a short period of time – and to avoid un-
sustainable path dependencies. This opportunity must 
not be missed.

The way in which settlements are built also determines 
how healthily people can live there. Furthermore, cities 
and settlements cause – but also suffer from – climate 
change, pollution and biodiversity loss. Buildings are re-
sponsible for about 31 % of global CO2 emissions (Cabeza 
et al., 2022: 955). These arise during the production of 
the building materials, the construction and, above all, 
running of the buildings (e.g. heating and electricity 
consumption). At the same time, many negative health 
impacts of climate change are particularly pronounced 
in cities, e.g. as a result of the heat-island effect. Urban 
and housing development must therefore be designed to 
be health-oriented, climate-resilient and as low-emission 
and environment-friendly as possible.

Another major challenge in the coming decades will 
be the need to create housing for about 2.5 billion addi-
tional urban dwellers worldwide (UN DESA, 2018). By 
2050, the global population is expected to rise to around 
9.4–10.2 billion people, with around two-thirds of the 
global population expected to live in cities. Their percent-
age ranges regionally between 58.9 % for Africa and 89 % 
for North America (UN DESA, 2018; Statista, 2022b). The 
United Nations estimates that more than 90 % of future 
urban population growth will take place in low- and 
middle-income countries (Tonne et al., 2021), especially 
in Asia and Africa. The need for massive and rapid new 
housing construction is a window of opportunity for 
sustainable, healthy building, but it also entails the risk 
of decades of path dependency if the wrong decisions are 
made (WBGU, 2016b; Creutzig et al., 2016; Tonne et al., 
2021). Urbanization processes taking place under great 
pressure could lead to uniform drawing-board cities in 
which insufficient attention is paid to the environment, 
health and local conditions; they often also lead to a lower 
quality of buildings and infrastructures, for example 
because large quantities of emission-intensive building 

materials are used (WBGU, 2016b, 2020). It is therefore 
essential to avoid unsustainable lock-in effects in urban 
planning, as well as in buildings and the construction 
sector in general. At the same time, existing urban spaces, 
too, must be redesigned in an environmentally sound and 
health-promoting way.

Finally, ensuring adequate standards of hygiene in 
dense settlement areas is a further issue (spread of in-
fectious diseases) that should be taken into account in 
future settlement and housing construction, and must 
be reconciled with the aim of densification. Informal 
settlements, which are at particular risk of emerging in 
low- and middle-income countries, often have neither 
sufficiently hygienic conditions nor an adequate supply 
of green spaces, and they are frequently not built in a 
climate-sensitive manner. For these reasons, their emer-
gence should be prevented in a socially acceptable way. 
At the same time, adequate provision of green spaces 
must be ensured in densification processes (‘double inner 
development’). Furthermore, standards of ecologically 
sustainable construction need to be met in planning, 
building construction, the use phase and deconstruction.

The phenomenon of shrinking cities also exists in 
some regions of the world as a result of regional eco-
nomic crises (e.g. in the rust belt in the USA, for example 
in Detroit), political upheavals (e.g. end of the Cold 
War in the former Soviet states of Eastern Europe) 
and demographic changes (e.g. ageing populations in 
Japan, parts of Europe, increasingly also in China). This 
is usually countered by new settlement campaigns, 
economic revitalization concepts, the development of 
(industrial) brownfield sites for recreational purposes 
(e.g. riverside promenades in former port facilities) 
or deconstruction. In particular, the development 
of unused areas, reclamation and conversion create 
new opportunities for an environmentally and health- 
oriented design of urban spaces, reducing the pressure 
of use on the natural environment.

Housing affordability and safe housing conditions 
are key to the health of the urban population. In many 
places, however, the percentage of their income that 
people have to spend on housing is rising. Those who 
can no longer afford to live in the city centres due to the 
development of property prices often have to move to 
the outskirts or to poorer locations. This can be accom-
panied by negative consequences for their mental and 
physical health. Socio-economically disadvantaged and 
discriminated population groups tend to be more ex-
posed to health risks such as air pollution, noise and 
heat due to deprived housing locations, and often suffer 
from multiple burdens (Hajat et al., 2015; Barnes et al., 
2019; Jbaily et al., 2022; UBA, 2020a). At the same time, 
they are often particularly vulnerable to these burdens, 
which is why disadvantaged population groups and the 
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reduction of socio-economic disparities should be given 
sufficient consideration in urban planning.

In view of these developments, it is important, on the 
one hand, to exploit the potential environmental and 
health benefits of settlements and cities (e.g. easier ac-
cess to public transport and health services) and, on the 
other hand, to minimize their adverse effects. Creating 
health-promoting and sustainable housing conditions 
involves a wide range of fields of action and intervention 
options; these are examined in more detail below.

Section 4.3.1 takes stock of the factors that negatively 
affect health, the impacts of which are directly felt by 
many people in their everyday lives. Section 4.3.2 deals 
with infrastructures which, in their current form, contrib-
ute to the health burden in the residential environment: 
classic concrete construction, water and waste-water, en-
ergy supply and waste management. Finally, the WBGU’s 
vision for healthy and sustainable housing (Section 4.3.3) 
shows how these challenges can be met.

4.3.1
Factors with a detrimental impact on health in 
the residential environment

This section describes the factors detrimental to health 
for which there is currently the most evidence: air pol-
lution, noise, climate change and housing insecurity. 
A further emerging issue, on which there are few studies 
up to now, is light pollution. The globally increasing 

emissions of artificial light (with an annual increase of 
2.2 % between 2012 and 2016) are suspected of being 
harmful to health and the environment (TAB, 2020). 
Because of the lack of data, the topic is not addressed 
here but in the research recommendations.

Healthy living (Box 4.3-2; Section 4.3.3) is not guar-
anteed for everyone, and various interdependent factors 
in the residential environment can negatively affect it 
(Fig.4.3-1; WHO, 2021e). Many health risks are associ-
ated with environmental and climate changes, and with 
an unsustainable design of the urban and residential 
environment. People living in poorer neighbourhoods, 
especially in informal settlements or slums, are the 
worst affected by unhealthy housing conditions. Glob-
ally, about 24 % of the urban population lived in slums 
in 2020; in sub-Saharan Africa the figure was 50 % and 
in Central and South Asia 48 % (Statista, 2022b). How-
ever, inadequate housing also has a negative impact on 
health in wealthier parts of the world. According to the 
WHO’s estimates, inadequate housing is responsible for 
more than 100,000 deaths per year in Europe (WHO, 
2016b: 173).

4.3.1.1
Air pollution: one of the most important 
environmental health risks
Every year, over seven million premature deaths are 
attributable to air pollution (UN-Habitat, 2022), of 
which over three million are due to indoor air pollution 
(WHO, 2022l; surveyed in 2020) and over four million to 

Healthy houses
should be safe and
free of environmental
and health threats

OVERCROWDING

LACK OF ACCESS
TO CYCLING
LANES/WALKING
PATHS

AMBIENT AIR 
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HOME APPLIANCES
AND HOUSEHOLD 
PRODUCTS

LACK OF
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WATER AND
SANITATION

NOISE POLLUTION

STRUCTURALLY UNSOUND 
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LACK OF 
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TEMPERATURE infections

reduced brain
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injuries
cardiovascular
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respiratory
effects

Figure 4.3-1
Housing and the residential location can entail various health risks. The health quality of indoor spaces depends, for example, 
on the room temperature, the fuels used for cooking, the sanitary facilities and the number of people sharing a space 
(overcrowding). The quality of the residential area is affected, among other factors, by noise pollution, air pollution, a lack of 
green spaces and a lack of opportunities to move around on foot or by bicycle.
Source: WHO, 2019b
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outdoor air pollution (WHO, 2022e; surveyed in 2019). 
In addition, the number of healthy life-years is consid-
erably reduced (WHO, 2023c, 2023i). This makes air 
pollution the biggest environmental health risk world-
wide (Tonne et al., 2021; WBGU, 2016a: 79; Section 2.2). 
Air pollution can arise from a variety of sources, both 
outdoors and indoors. Densely populated and large cities 
are particularly affected by polluted outdoor air (WBGU, 
2016a). The main sources of emissions are the combus-
tion of fossil fuels by power plants, vehicles, industrial 
plants and building heating systems. Polluted outdoor 
air is a particular problem in urban agglomerations in 
low- and middle-income countries that are experiencing 
rapid industrialization and the rapid growth of motorized 
traffic. However, it remains the biggest environmental 
health risk even in high-income countries (EEA, 2022a). 
The great majority of Europe’s urban population is ex-
posed to air pollution above the recommended limits. In 
low- and middle-income countries, important sources of 
pollution are cooking and heating with solid fuels and 
kerosene. About 2.5 billion people have no access to 
‘clean’ cooking facilities (IEA, 2021a).

Air pollution includes pollution from particles and 
various gases (e.g. CO, SO2, NOX, O3). Particulate matter 
represents the greatest health risk here. Urban con-
centrations of particulate matter are particularly high 
in Central and South Asia, Africa and parts of South 
America (Fig. 4.3-2). The toxicity and thus the danger 
of the particles varies depending on the emission source 
and composition. For example, there is evidence that 
diesel emissions are particularly hazardous to health 
(Longhin, 2016; Thomson, 2015). Air pollution promotes 
the onset and worsening of diseases, including those of 
the cardiovascular system (the leading cause of death 

worldwide), the respiratory system and the nervous sys-
tem (Landrigan et al., 2018; SRU, 2023: 52 f.). Children, 
as well as older and pre-diseased people, are particularly 
threatened by these health risks (Kurt et al., 2016). In 
addition, socio-economically disadvantaged people often 
live in neighbourhoods with particularly high levels of 
air pollution (increased exposure) and, due to various 
mechanisms, are especially vulnerable to the health risks 
described (Bolte and Kohlhuber, 2009; SRU, 2023: 40 ff.).
The WHO significantly tightened its air quality guidelines 
in 2021 (WHO, 2021f). Compliance with the new limits 
would significantly reduce premature mortality and 
morbidity (UN-Habitat, 2022). Nevertheless, the limits 
are often exceeded worldwide.

4.3.1.2
Health effects of noise
The main causes of noise are transport and industry; 
noise is the second most common cause of negative en-
vironmental health impacts in Europe after air pollution 
(European Commission et al., 2016; WHO, 2018i, 2011; 
Hänninen et al., 2014). The UNEP calls noise an “emerg-
ing issue of environmental concern” (UNEP, 2022b).

In 2017, according to noise mapping, 19 % of the 
population in Germany was affected by all-day noise 
and 13 % by night-time noise, especially in conurba-
tions (UBA, 2020d). In Europe, about 113 million peo-
ple are exposed to potentially harmful noise from road 
traffic, and over 20 million people suffer from noise 
from train or air traffic and industry (with noise levels 
above 55 dB averaged over all days and nights in a 
year; EEA, 2019c; Box 4.3-1). About 78 million people 
are exposed to noise levels above 50 dB at night (EEA, 
2019c, 2021). Yet European cities are generally relatively 
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Figure 4.3-2
Average annual concentration of 
particulate matter (PM 2.5) in cities in 
2019 (by way of comparison: the WHO 
guideline value is an annual average of 
5 μg/m³; WHO, 2021f).
Source: WHO, 2022g
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quiet compared to many African and Asian cities. UNEP 
surveyed 61 cities worldwide for noise pollution (UNEP, 
2022b; Fig. 4.3-3).

The health impacts of noise pollution are considerable: 
across Europe, they are responsible for an estimated 
43,000 hospital admissions and 10,000 premature deaths 
per year (EEA, 2014; European Commission et al., 2016). 
Among other problems, noise promotes cardio-vascular 
diseases (WHO, 2011; EEA, 2014; European Commis-
sion et al., 2016). Furthermore, noise can have negative 
impacts on children’s learning behaviour and cognitive 
development, for example by impairing memory, and it 
can cause hearing problems such as tinnitus and sleep 
disorders (WHO, 2011; Hygge, 2011; European Com-
mission et al., 2016). The Disability-Adjusted Life Years 
(DALYs; Box 2.2-1) lost due to noise have been estimated 
by the WHO for the EU and other Western countries as 
follows: for coronary heart disease about 61,000 DALYs, 
for cognitive disorders such as long-term memory and 
reading comprehension in children as a result of aircraft 
noise 45,000 DALYs, 22,000 DALYs for tinnitus and 
903,000 DALYs for sleep disorders (WHO, 2011). An 
overview of the health damage caused by noise is shown 
in the pyramid of noise effects in Fig. 4.3-4.

4.3.1.3
Health risks due to climate change in 
urban agglomerations
Climate change is already having considerable health 
impacts in many cities and densely populated areas 
(Dodman et al., 2022; UN-Habitat, 2022). In its Sixth 
Assessment Report, the IPCC evaluated the most im-
portant health risks to which vulnerable population 
groups in cities and settlements in particular are – and 
will be – exposed as a result of climate change. Rising 
temperatures and heat waves will promote or exacer-
bate various non-communicable diseases in humans, 
such as cardiovascular and respiratory diseases, and 
cause increased mortality. High temperatures can also 
negatively affect infrastructures such as roads, railways 
or power lines and cause them to malfunction or break 
down. In densely populated regions, water supplies also 
often come under pressure, caused by a combination of 

decreasing precipitation, overexploitation of ground-
water supplies and decaying water infrastructures with 
high leakage losses. Low-income populations in low- and 
middle-income countries in particular already face major 
challenges in accessing sufficient quantities of clean 
water. In addition, there are health risks from flooding, 
which can be caused by heavy precipitation and exacer-
bated by high levels of surface sealing. During water 
shortages and floods, contaminated water is increasingly 
used for drinking, cooking and hygiene, thus promoting 
infectious diseases such as typhoid and cholera. After 
heavy rainfall, vector-borne infectious diseases such 
as malaria can also spread more frequently. In coastal 
zones, sea-level rise, sometimes in combination with 
storm events, threatens land loss and the salinization 
of groundwater (WBGU, 2008). Again, people from 
low-income groups and other vulnerable groups such as 
women or children will be most affected because they are 
more likely to live in vulnerable zones and have limited 
opportunities to adapt.

The health risks from rising temperatures and heat 
described here are among the main health risks of climate 
change for humans and are particularly pronounced 
in cities (Fig. 4.3-5). The urban heat-island effect in-
creases temperatures within cities compared to their 
surroundings.

Depending on the development of concentrations of 
various greenhouse gases in the atmosphere (the IPCC 
scenarios use so-called Representative Concentration 
Pathways (RCPs), see glossary), between half (RCP2.6) 
and three quarters (RCP8.5) of the human population 
could be exposed to life-threatening climate conditions 
by 2100 (Dodman et al., 2022: 923). Mid-latitude cities 
will potentially be exposed to twice as much heat stress 
by 2050 compared to their rural surroundings according 
to all scenarios used today (Dodman et al., 2022: 22). 
A particularly high level of heat stress is expected in cities 
in the subtropics with year-round warm temperatures 
and often higher humidity. Especially cities in North 
Africa and the Middle East will be exposed to extreme 
heat waves (Pörtner et al., 2022).

Box 4.3-1

Noise pollution guidelines

The 7th European Environmental Action Programme defines 
a ‘high noise level’ as one above 55 dB during the day and 50 
dB at night (EU, 2013). Different frequencies are weighted 
differently corresponding to human hearing (‘A-weighting’; 

EEA, 2023b); in the case of the figure for the whole day (day-
evening-night noise index, Lden), volumes are weighted differ-
ently at different times of the day (WHO, 1999, 2018i; EEA, 
2023a). According to the WHO’s guidelines (2018i), however, 
exposure should be well below these figures, depending on 
the source or type of noise. For comparison: 20 dB for leaves 
rustling, 80 dB for heavy traffic in cities, 130 dB for pneumatic 
hammer (beyond the pain threshold; UNEP, 2022b).
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Figure: 4.3-3
Cities with high noise pollution (selection). The diagram shows the figures above and below the recommended upper limits for 
noise (Box 4.3-1) according to the WHO guidelines of 1999 (WHO, 1999) for selected cities: 55 dB is mentioned here as the 
limit for noise outdoors in residential areas, 70 dB for commercial areas and areas with heavy traffic. By way of comparison, 
70 dB corresponds approximately to the noise level of a vacuum cleaner. Noise levels can vary greatly within a city, with 
socio-economically disadvantaged people tending to be more exposed.
Source: UNEP, 2022b
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4.3.1.4
Health impacts of housing insecurity
The nexus of healthy housing and well-being also in-
cludes psychosocial aspects such as autonomy, security 
and status as well as being part of a neighbourhood 
(Rolfe et al., 2020). Tenure security and the affordability 
of housing play an important role here. High or sharply 
rising house prices and rents can turn housing costs into 
a major financial burden (Deb et al., 2022; Elfayoumi et 
al., 2021). Since housing is one of the most basic human 
needs, fear of losing one’s home or of being displaced 
by gentrification also means psychological stress, with 
negative consequences for people’s health.

In the New Urban Agenda of 2016 (Habitat III), 
UN-Habitat identifies housing affordability as a key el-
ement of the (non-binding) ‘Right to Adequate Housing’; 
UN, 2017). This ‘vision’ cannot be achieved if housing 
costs jeopardize or compromise access to food, healthcare, 
education and/or transport. A survey by UN-Habitat 
concludes that in around 80 % of cities worldwide there 
are no affordable housing options for half of the popu-
lation to rent or buy (Sharif, 2020).

In the countries belonging to the Organization for 
Economic Co-operation and Development (OECD), rents 
account on average for more than a third of people’s in-
come, with housing prices rising three times faster than 
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Mortality

Disease
(insomnia,

cardiovascular)
Risk factors

(blood pressure, cholesterol,
blood clotting, glucose)

Stress indicators
(autonomous response, stress hormones)

Feeling of discomfort
(disturbance, annoyance, sleep disturbance)

Se
ve

ri
ty

Number of people affected

Figure 4.3-4
Effects of noise on health. The width refers to the number of 
people affected. The severity of the effects increases upwards.
Source: EEA, 2014



Housing in health-promoting and sustainable settlements  4.3

135

incomes over the last 20 years (Sharif, 2020; Fig. 4.3-6). 
Insecure tenure, especially in informal settlements, also 
contributes in various ways to exclusion and exacer-
bates environmental stress-related risks of illness. In 
particular, forced evictions can lead to the disruption 
of a person’s livelihood and social networks, escalating 
stress and mental illness, and the loss of material assets, 
thus exacerbating poverty and exclusion. More than a 
billion people currently live in slums (2018 figures); on 
a global average, this corresponds to 23.9 % of the urban 
population (UNSD, 2022; Fig. 4.3-7).

Socio-economically disadvantaged people and those 
affected by discrimination not only often suffer from 
precarious housing situations and the accompanying 
health consequences, they also tend to be more exposed 
to health-threatening stressors such as noise, air pollu-
tion and heat (UN-Habitat, 2022; Bolte and Kohlhuber, 
2009). This multiple health burden in disadvantaged 
urban neighbourhoods can be mapped socio-spatially 
(Senatsverwaltung für Umwelt, 2022; SRU, 2023: 39 ff.). 
Furthermore, access to health resources – e.g. green 
and blue spaces (Section 4.3.3.4) – and health services 
tends to be worse. The linkages between social and 
health inequities in relation to environmental deter-
minants of health are described by models such as the 
Stress-Exposure Disease Framework (Gee, 2004) and 
the Social Determinants of Health and Environmental 
Health Promotion Model (Schulz, 2004).

4.3.2
Buildings and settlement infrastructures that are 
harmful to the environment and health

4.3.2.1
Concrete in buildings and infrastructures with 
significant impacts on health and the environment
Concrete is the most widely used building material: res-
idential buildings, industrial buildings, infrastructure for 
transport, energy supply, water treatment, water supply 
and waste-water disposal have predominantly been – 
and still are – constructed with concrete (Fig. 4.3-8; 
Huang et al., 2020). The demand for concrete as a build-
ing material is expected to rise substantially (Habert et 
al., 2020). The use of concrete in conventional rein-
forced-concrete construction is associated with very high 
energy consumption as well as considerable CO2 emis-
sions from cement production: in 2019, the production, 
transport, use and demolition of cement and concrete 
accounted for an estimated 6–10 % of global CO2 emis-
sions (9–10 % according to Cao et al., 2021, or about 
6 % based on IPCC data from Cabeza et al. (2022: 955) if 
the 18 % share of material use in total GHG emissions is 
also assumed for pure CO2 emissions). In addition to high 
greenhouse-gas emissions, the production of concrete 
leads to a shortage of local, non-renewable resources, 
high levels of water consumption, and dust, particle and 
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Change in the ratio of residential property prices to income compared to 2015 (2015 index = 100). Residential property prices 
rose faster than incomes in many countries (figures for the fourth quarter of 2021).
Source: IMF, 2022
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mercury emissions (Habert et al., 2020). Breathing in 
such small particles promotes respiratory infections, lung 
cancer and other lung diseases, heart attacks and other 
illnesses. In addition, resource extraction (sand, gravel) 
for concrete production damages ecosystems and reduces 
biodiversity (Habert et al., 2020). Sand and gravel are 
the most frequently used resources after water, and the 
quantities extracted have tripled over the last 20 years 

(40–50 billion tonnes per year; UNEP, 2022a). Large 
areas of land are needed for the extraction of gravel 
and sand, and in many cases forests are cleared for this 
purpose. The continuing growth in demand poses a major 
challenge in the context of sustainability and compliance 
with the planetary guard rails (UNEP, 2022b).

4.3.2.2
Health risks due to inadequate water supply and 
waste-water disposal
A reliable supply of clean drinking water and adequate 
treatment and disposal of waste-water are fundamental 
prerequisites for the development of prospering settle-
ments. In the 2030 Agenda, ensuring the availability 
and sustainable management of water and sanitation is 
formulated as one of the 17 Sustainable Development 
Goals. This goal is coming under increasing pressure: by 
2050, total global water demand is expected to increase 
by about 20–30 % (Burek et al., 2016), while an esti-
mated quarter of the world’s population already lives 
in regions with acute and extreme water scarcity today 
(Hofste et al., 2019).

Despite progress over the past 20 years, 2.2 billion 
people still do not have access to a safe supply of drinking 
water. In low-income countries, less than 60 % of the 
urban population has access to tap water (Dodman et al., 
2022). Even in high-income countries, the situation is not 
entirely positive: so-called ‘plumbing poverty’, i.e. lack of 
access to safe drinking water caused by structural social 
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inequity, also exists, for example in the USA (Meehan et 
al., 2020). Besides the insufficient water supply, inade-
quate waste-water disposal also represents a problem: 
globally, two billion people lack access to basic sanitation 
and 673 million people practise open defecation (UN, 
2020a). In addition, an estimated 80 % of all industrial 
and municipal waste-water worldwide is discharged into 
the environment without prior treatment (WWAP, 2017). 
The increasing pollution of freshwater resources means 
a simultaneous decrease in the availability of water of 
sufficient quality for use as drinking water (Boretti and 
Rosa, 2019). Lack of adequate sanitation facilities and the 
use of contaminated water promote a variety of infectious 
diseases. These risks are exacerbated by water scarcity 
as a result of climate change (Boretti and Rosa, 2019).

4.3.2.3
Energy supply as an urgent prerequisite for health
Worldwide, 2.5 billion people have no access to clean 
cooking facilities; they traditionally use mainly biomass 
and charcoal as well as (fossil) coal or kerosene in ineffi-
cient cooking stoves (IEA, 2021a) which pollute indoor 
air and seriously affect people’s health (Section 4.3.1.1). 
Moreover, this consumes 90 % of the timber harvested in 
Africa and 66 % in Asia; much of this logging is unsus-
tainable, especially in East Africa and South Asia, and 
leads to forest degradation, deforestation and CO2 emis-
sions (Bailis et al., 2015; Masera et al., 2015; WBGU, 
2020: 224). About 733 million people have no electricity 
supply (UN, 2022b), especially in sub-Saharan Africa 
and some countries in North Africa, the Middle East 
and Asia (e.g. Libya, Myanmar, Yemen, Pakistan; World 
Bank, 2023a). A reliable electricity supply to households 
can have a direct influence on health, because food can 
be cleanly and safely prepared and refrigerated. Indi-
rectly, health is influenced e.g. by lighting and means 
of communication, which help people to co-determine 
educational and employment opportunities. In hospitals, 
electricity is needed for operating equipment and for 
cooling, e.g. medicines (WHO, 2023e).

There is a clear gap between urban and rural areas in 
low-income countries when it comes to access to clean 
cooking facilities (in 2020, 28 % and 8 % of the popu-
lation, respectively) and electricity (70 % and 30 % of 
the population, respectively; World Bank, 2023a). In sub- 
Saharan Africa, after progress had been made between 
2015 and 2019, the number of people without access to 
electricity has recently been growing again, since many 
cannot afford electricity as a result of the COVID-19 
pandemic and rising prices (IEA, 2021b, 2022a). Even 
health facilities in some countries do not have a reliable 
power supply, e.g. in Bangladesh, Zimbabwe, Kenya, 
Senegal, Tanzania, and around half of the hospitals in 
Ethiopia (WHO, 2023b).

From a health perspective, the sustainable eradication 
of energy poverty (SDG 7) requires enhanced efforts to 
replace traditional bioenergy use with more efficient, 
cleaner alternatives. Local cooking habits and other 
functions – e.g. for heating, lighting or food conservation 
and for building materials – must be taken into account 
(Masera et al., 2015). On the other hand, in addition to 
reducing negative impacts on the climate, environment 
and health, local healthcare and health promotion should 
play an important role in the further improvement of the 
electricity supply: in the development and expansion 
of decentralized electricity generation from renewa-
ble sources, investments in a reliable electricity supply 
for health facilities should have a high priority. Such 
investments can also make an important contribution 
to stabilizing local electricity systems. In sub-Saharan 
Africa, photovoltaic power generation in particular is 
now more attractive than, for example, diesel genera-
tors and, in many places in the context of ‘island grids’, 
also compared to expanding the transmission network 
(IEA, 2022b; BMWi, 2020). As climate change presents 
a growing challenge for the supply of both energy and 
healthcare (IEA, 2021a; WHO, 2015c; 2020h), strate-
gies for resilient energy and health systems (Chapter 6) 
should be developed in an integrated manner.

4.3.2.4
Health risks from inadequate waste management 
and waste disposal
As urbanization increases, the total amount of municipal 
waste worldwide will grow from two billion tonnes in 
2016 to four billion tonnes in 2050 (UN, 2019c) and 
could even triple by 2100 (WBGU, 2016a).

At present, two billion people have no access to 
waste disposal through waste collections, and three 
billion people have no way to dispose of their waste in 
a controlled manner (UN, 2019c). Although a total of 
81 % of solid waste is collected (2010–2018; Fig. 4.3-9), 
proper disposal often does not take place, especially in 
low- and middle-income countries (UN, 2019c). This 
has far-reaching consequences for human health and 
the environment.

Waste from high-income countries is sometimes ille-
gally exported to poorer countries, where it can cause 
local environmental damage and have adverse health 
effects (WHO, 2015b). In addition, CO2 and methane 
emissions from landfills account for a not insignificant 
percentage of global greenhouse-gas emissions: in 
2010, the figure was 3 % (WBGU, 2016a; IPCC, 2014b). 
Although the percentage of greenhouse-gas emissions 
that comes from waste is decreasing in Europe, in 2017 
solid waste in Europe still accounted for 100 million 
tonnes of CO2 eq (Eurostat, 2020), which is roughly 
equivalent to Belgium’s annual emissions.
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Inadequate protective measures lead to the pollu-
tion of air, water and soil, especially when the waste is 
stored in open waste dumps (WBGU, 2016a; UN, 2019c). 
Pollution is caused in particular by waste-incineration 
plants, uncontrolled gas emissions and seepage wa-
ter from the plants (UN-Habitat, 2021b). In addition, 
there is decentralized incineration at the roadside or in 
landfills, especially in low- and middle-income coun-
tries (WBGU, 2016a: 241). The gases produced in the 
process are highly hazardous to health (WBGU, 2016a: 
212 ff.). Especially people who live near landfills and 
waste-incineration plants, who often belong to socially 
disadvantaged groups (WHO, 2015b), as well as ‘waste 
pickers’, who separate waste at landfills, sell it or use 
it themselves, are affected by harmful emissions and 
exposed to increased risks of infection (D-Waste, 2014); 
children are a particularly vulnerable group.

Various health risks have been detected that particu-
larly affect people living in the immediate or close vicin-
ity of landfills (WHO, 2015b; Njoku et al., 2019). These 
include respiratory diseases, noise pollution and its con-
sequences, and congenital malformations. Furthermore, 
neurological damage has been shown in children living 
in the direct vicinity of waste facilities. Especially in the 
case of older waste-incineration plants, an increased 
incidence of cancer has been reported among nearby 
residents. Near modern plants, increased congenital 
abnormalities of the urinary tract and premature births 
and miscarriages have been detected to date. The devel-
opment of cancers and lung diseases has been shown to 
be more likely near landfills that are specifically used 
for the disposal of hazardous substances (WHO, 2015b).

4.3.3
Healthy and sustainable housing: 
characteristics and prerequisites

Access to adequate housing is essential for human health 
and well-being, as poor housing quality promotes in-
fectious and chronic diseases, injuries, malnutrition 
and mental illness (WHO, 2018e). Inadequate housing 
affects the health of billions of people worldwide. How 
is healthy living defined? What constitutes adequate 
housing? What urban form and infrastructures must 
cities have in order to be health-promoting and sustain-
able? These questions and the resulting challenges for 
urban and spatial planning are the subject of this section.

4.3.3.1
Healthy housing
Key elements that characterize healthy housing condi-
tions are the quality of the living space (such as protec-
tion from the weather, indoor air quality, indoor climate 
and living space), the availability of services and infra-
structure (e.g. water supply and sanitation), the quality 
of the environment, exposure to health risks such as 
air pollution, noise or weather extremes, accessibility 
(e.g. by hard-surfaced roads or public transport), secu-
rity of tenure, and the affordability of the living space 
(WHO, 2018e; Box 4.3-2). Improving housing conditions 
in terms of health promotion as well as environmental 
and climate-change mitigation – which can be achieved 
by urban-renewal programmes or slum upgrading – 
would yield multiple additional benefits, especially for 
socio-economically disadvantaged households. Invest-
ments to improve the energy structure of residential 
buildings can, for example, improve the climatic con-
ditions within the living space by means of optimized 
insulation, and thus have positive health effects while, 
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at the same time, saving energy costs and reducing GHG 
emissions. When people live in cramped conditions, spa-
tial extensions can improve both the indoor climate and 
the social climate, allow more privacy and thus improve 
the conditions for concentrated learning, for example.

4.3.3.2
Urban form
According to UN-Habitat, public health should be treated 
as a key component of the urban development frame-
work and have a high level of priority in planning pro-
cesses (UN-Habitat, 2022). Urban form is the key lever 
for this, because it decisively determines the extent to 
which healthy living is possible in the long term (WHO, 
2016b; de Sa et al., 2022). This also includes the design 
of green and blue spaces (Section 4.3.3.4).

Urban form also exerts a strong influence on the 
feasibility of climate-change-mitigation and adaptation 
measures, the way in which resources are used, and 
access to adequate housing conditions and public spaces 
(WBGU, 2016b: 167 f.). As buildings, road networks and 
infrastructures have a long lifespan, unsustainable deci-
sions on urban form can lead to decades of unsustainable 
path dependencies. It is therefore all the more important 
that the health, environmental and socio-political effects 
of the expansion or new construction of cities and urban 
districts are taken into account in planning at an early 
stage. However, there is no one-size-fits-all solution 
that is independent of time. Sustainable and healthy 
settlement and urban development always depend on 
local geographical and cultural conditions as well as on 
socio-demographic trends, such as changes in popula-
tion structure and lifestyles. Therefore, keeping open a 
certain flexibility of settlement design in combination 
with the involvement of the residential population in 
planning decisions is a further condition for the success 
of healthy and sustainable settlement construction and 
development. UN-Habitat has developed five principles 
for designing sustainable urban neighbourhoods: ade-
quate space for streets and an efficient street network, 

high density, mixed land use, social mix and limited land-
use specialization (UN-Habitat, 2014). These principles 
are intended to help realize the key characteristics of a 
sustainable and healthy city: vibrant street life, walka-
bility and affordability (UN-Habitat, 2014).

4.3.3.3
Settlement and housing structures for healthy 
living: the 15-minute city, cities on a human scale 
and age-friendly city
There are various approaches to designing sustainable 
and healthy settlement structures; three of those more 
frequently discussed are introduced here as examples. 
The ‘15-minute city’ aims to ensure that much of what 
city dwellers need in their daily lives can be reached 
within 15 minutes on foot, by bicycle or by public trans-
port (Weng et al., 2019; Moreno et al., 2021; UN-Habitat, 
2022; Fig. 4.3-10). Longer journeys to work should be 
manageable by public transport wherever possible. The 
main things needed to achieve the 15-minute city are 
better footpath and cycle-path networks, as well as more 
and better public transport connections (Section 4.2). 
The aims are to promote an urban quality of life and to 
reduce the burden of disease caused by non-communica-
ble diseases, many of which are partly a result of obesity 
(Section 4.1) and a lack of physical activity (Section 4.2; 
UN-Habitat, 2022; Moreno et al., 2021; Weng et al., 
2019). The concept of the 15-minute city has received a 
lot of attention in recent years; similar guiding principles 
such as the ‘city of short distances’ were propagated in 
Germany and the USA as early as the 1980s.

‘Cities on a human scale’ is an urban-planning concept 
developed in 2010 that aims to make a city or neigh-
bourhood better adapted to human needs (Gehl, 2010). 
According to Gehl’s idea of a lively, safe, sustainable and 
healthy city (‘cities for people’), a city is worth living 
in if it respects the human scale. A lively city can be 
recognized, for example, by how many children and 
elderly people are out on the streets and squares. This 
means that people in a liveable city can move around on 

Box 4.3-2

Healthy housing – the WHO’s definition

“Healthy housing is shelter that supports a state of complete 
physical, mental and social well-being. Healthy housing pro-
vides a feeling of home, including a sense of belonging, secu-
rity and privacy. Healthy housing also refers to the physical 
structure of the dwelling, and the extent to which it enables 
physical health, including by being structurally sound, by 
providing shelter from the elements and from excess moisture, 
and by facilitating comfortable temperatures, adequate 

sanitation and illumination, sufficient space, safe fuel or con-
nection to electricity, and protection from pollutants, injury 
hazards, mould and pests. Whether housing is healthy also 
depends on factors outside its walls. It depends on the local 
community which enables social interactions that support 
health and well-being. Finally, healthy housing relies on the 
immediate housing environment, and the extent to which this 
provides access to services, green space, and active and public 
transport options, as well as protection from waste, pollution 
and the effects of disaster, whether natural or man-made” 
(WHO, 2018e: 2). 
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foot or by bicycle, and can meet each other in conven-
iently-sized squares and streets. More and wider streets 
increase inner-city car traffic; narrower and fewer streets 
and fewer parking facilities create space for cyclists, 
pedestrians, cafés and public open spaces (Gehl, 2010).

A similar perspective is taken by approaches to age-
friendly (children, seniors or both groups) or disabili-
ty-friendly urban design; here, too, the focus is on well- 
being, urban quality of life and health. The book ‘Urban 
Playground: How Child-Friendly Planning and Design 
Can Save Cities’ (Gill, 2021), for example, shows how 
cities would have to be built from a child’s point of view 
(Section 4.2) to do justice to their needs and health. Con-
clusions can then be drawn for people of other age groups 
or with mobility impairments. Other studies ask general 
questions about designing an age-friendly city or urban 
planning for all age groups (Warner and Zhang, 2019).

Regardless of the respective approaches pursued, 
the aim in each case is to improve quality of life, health 
and well-being in urban and settlement development. 
Studies (WHO, 2016b) show that pedestrian-friendly 
streets and neighbourhoods, a high residential density, 
diversity and mixed use of urban space, a dense network 
of footpaths and adequate lighting and visibility (e.g. to 
eliminate areas of fear) can significantly increase regular 
physical activity, which would bring further health ben-
efits (Section 4.2). Within buildings, signs on lifts and 
stairs can increase the use of stairs and promote physical 
activity. Making stairwells more attractive by improving 
their accessibility, their interior design (e.g. with music, 
art or natural lighting) has also been shown to lead to 
increased staircase use (WHO, 2016b: 91 f.).

4.3.3.4
Green and blue spaces: multiple benefits for the 
environment and human health
Cities are usually a mosaic of built infrastructure and 
green and blue spaces. The latter have a variety of pos-
itive effects on the urban climate, human health and 
urban biodiversity, and are an important resilience factor 
for the urban water balance. Green spaces include parks 
of all types and sizes, verges and central strips along 
roads, green tram tracks, gardens, urban forests and 
greened roofs and façades. Blue spaces include rivers, 
lakes, ponds and streams, human-made water features 
such as fountains, as well as waterways and port facilities.

Green and blue spaces contribute substantially to 
improving the urban microclimate. Due to the urban 
heat-island effect, the temperature in urban areas can be 
3 to 4°C higher than in the surrounding areas (Fig. 4.3-5). 
And greening the urban space can do more than lower 
the surface temperature (Edmondson et al., 2016); shady 
trees also reduce direct solar radiation in urban homes. 
Lower temperatures reduce the use of air conditioning 
and thus help reduce energy consumption and emis-
sions. Moreover, vegetation improves the air quality in 
its immediate surroundings by filtering out particulate 
matter and other air pollution (Kumar et al., 2019). In 
addition, green and blue spaces as places in which it is 
pleasant to spend time have several other positive health 
effects (Fig. 4.3-11). Green spaces offer people living 
and working in their vicinity opportunities for exercise 
and sport (Lee and Maheswaran, 2011); they also serve 
as spaces for relaxation and promote healthy lifestyles. 
Parks, gardens and public flowerbeds (urban gardening) 
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also make societal inclusion and social interaction pos-
sible. All this has a positive effect on people’s mental 
and physical health (Chen and Yuan, 2020; Methorst 
et al., 2021), which is particularly relevant for children, 
adolescents and older people (Engemann et al., 2019; 
Dzhambov et al., 2018). Furthermore, various studies 
have shown direct, positive effects of spending time in 
green spaces on psychological and physiological health 
parameters (Kabisch et al., 2021). The greening of urban 
space and the use and restoration of rivers (e.g. urban 
river pools) and lakes for swimming invite people to 
relax where they live, so that leisure traffic to the sur-
rounding area can be reduced. With appropriate manage-
ment, riverbank habitats can be particularly biodiverse 

(Box 4.3-3) and, in addition to their importance for 
tourism, the economy and health, have invaluable scien-
tific, cultural and educational value (Albert et al., 2021).

Closely linked to the creation of green spaces to im-
prove the urban microclimate and human well-being is 
the upgrading of cities to ‘sponge cities’ or water-sen-
sitive cities (Nguyen et al., 2019). The core idea of this 
concept is that the precipitation that accumulates in 
cities is not channelled off superficially, but absorbed and 
stored decentrally. In addition to the above-mentioned 
green spaces in which precipitation can seep away, the 
crucial elements here are the water-permeable surfac-
ing of streets, squares and pavements, natural flooding 
areas in the vicinity of rivers and streams, areas for the 
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decentralized infiltration of rainwater (such as infil-
tration ditches, hollows and ponds), as well as (under-
ground) retention areas. This increases resilience in the 
event of extreme precipitation and can prevent urban 
flash floods and flooding, which pose a direct threat to 
human health. Infiltration enables local groundwater 
to recharge from precipitation and thus ensures the 
urban availability of water for drinking water supplies 
and irrigation.

In Europe, green and blue spaces are mostly already 
part of urban planning. Nevertheless, only 3 % of Euro-
pean cities on average are made up of publicly accessible 
green spaces (capital cities 7 %; EEA, 2022a). Especially 
in fast-growing urban areas in low- and middle-income 
countries, there is even more potential for creating, en-
larging and upgrading green and blue spaces. Singapore 
is a global pioneer in effectively planning green and blue 
spaces, harnessing their benefits and promoting them 
(Abdullah et al., 2022; Kumar et al., 2019). In order to 
make the best possible use of the diverse potential of 
green and blue spaces and to avoid unintended nega-
tive ecological and health consequences, adequate and 
targeted planning and careful management of green and 
blue spaces – taking into account the latest scientific 
findings – are of key importance.

4.3.3.5
Prerequisites of urban and spatial 
planning oriented towards health promotion 
and sustainability
The systematic integration of health aspects into ur-
ban-planning processes is a fundamental prerequisite for 
ensuring the well-being of the urban population (WHO, 
2020a; Giles-Corti et al., 2016; Böhme et al., 2021). 

If these processes are to do justice to the promotion of 
health, well-being and environmental protection, the 
extensive new settlement construction and/or urban 
renewal measures required in the course of global urban-
ization dynamics require a planning policy which
 > gives priority to an urban form that enables healthy 

living, environmental protection and climate-change 
mitigation,

 > speeds up construction projects in a way that keeps 
pace with rapid urban population growth and largely 
avoids unplanned urban growth,

 > contributes to the creation of healthy and liveable 
cities and neighbourhoods through participatory 
planning processes (Böhme et al., 2021; Tonne et 
al., 2021; an example from Singapore is described 
in Box 4.3-6),

 > promotes settlement and housing structures that can 
be adapted as flexibly as possible to the changing 
housing needs of the urban population, for example 
through modular construction,

 > finds a balance between building density, mobility and 
the creation of green and blue spaces (‘triple inner 
urban development’ UBA, 2022a) that is adapted to 
the respective regional conditions,

 > prioritizes pedestrians, cyclists and local public trans-
port in terms of mobility and transport (Section 4.2),

 > consistently creates the planning conditions for com-
pliance with regulatory limits for air pollution and 
noise pollution,

 > provides for measures to adapt to climate change 
(SRU, 2023),

 > promotes settlement and landscape planning in 
the sense of an integrated landscape approach 
(WBGU, 2020),

Box 4.3-3

The importance of green and blue spaces for 
urban biodiversity and ecosystem services

Originally, green and blue spaces in residential areas were 
(technically) called ‘green infrastructure’ (Ying et al., 2021). 
Today, the term ‘urban nature’ is widespread and has also found 
its way into urban planning. For example, there is a wide range 
of projects in urban and rural residential areas that specifically 
promote individual animal and plant species and their habitats, 
and provide information on biodiversity in residential areas. 
Furthermore, there are various approaches to better integrating 
green and blue spaces into the built infrastructure. They offer 
opportunities to implement the integrated landscape approach 
(WBGU, 2020) in the smallest possible space and ensure that 
ecosystem services (Section 2.3) can be provided.
Green spaces (such as parks) can provide protection, enabling 
wildlife to make residential areas their entire habitat (Magle et 

al., 2021). It is therefore important to promote societal accept-
ance for sharing residential areas with wildlife, and neither 
regard them as a danger nor endanger them. This includes 
keeping an appropriate distance from wild animals, for example 
to prevent the possible transmission of diseases. This is because 
wild animals come closer to humans in residential areas, and 
this can favour the transmission of zoonoses (Felappi et al., 
2020; Gibb et al., 2020a; Section 5.1.1.3).
One concept that has been proposed to promote the coexistence 
of wildlife and people in residential areas is that of ‘ani-
mal-aided design’ (Hauck and Weisser, 2015), or ‘wildlife-in-
clusive urban design’ (Apfelbeck et al., 2019), in which animals 
in residential areas and their needs are taken into account in 
urban planning. However, green and blue spaces in residential 
areas cannot counteract the overall loss of biodiversity caused 
by large-scale land-use changes, nor can they stop species 
extinction (Popkin, 2022). Nevertheless, urban nature has 
many positive effects on the environment and health, and can 
be promoted and implemented in both urban and rural areas.
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 > ensures sufficient access to affordable housing, 
healthy living conditions and protection from dis-
placement, for example through the timely creation 
of milieu-protection areas, the promotion or creation 
of municipal housing cooperatives, and the regulation 
of real-estate speculation, for example through the 
diversification of urban ownership models (WBGU, 
2016b: 182; e.g. social-compatibility assessment for 
land acquisition),

 > works to reduce inner-city socio-economic disparities 
and improve housing and living conditions in growing 
informal settlements, especially in slums in low- and 
middle-income countries, and

 > promotes the use of common-good-oriented urban 
planning tools (Box 4.3-4).

4.3.4
Recommendations for action

Alongside land use and energy systems (including trans-
port), urbanization is the third area of transformation 
towards sustainability identified by the WBGU (WBGU, 
2011b, 2016b, 2020). Further areas of transformation 
include the oceans and digitalization. Healthy living is 
closely linked to these areas of transformation: urban en-
ergy use and transport policies significantly determine the 
extent to which people are exposed to air or noise pollu-
tion, for example. The way in which cities are built greatly 

influences people’s opportunities for physical activity and 
recreation in their residential environment. More green 
and blue spaces in cities not only reduce land sealing, 
they also lessen the health-damaging heat-island effect 
and enhance residential quality of life. The need to build 
new residential areas for around 2.5 billion people by the 
middle of the century (UN DESA, 2018) offers a window 
of opportunity for advancing sustainable and healthy 
construction with climate-friendly building materials on a 
large scale in a short period of time, while avoiding un sus-
tainable path dependencies (WBGU, 2016b; Creutzig et 
al., 2016; Tonne et al., 2021). The US$90 billion expected 
to be invested in housing and urban development by 
2030 (NCE, 2018) is an opportunity to integrate health 
issues, together with climate-change adaptation and 
mitigation, directly into urban infrastructure and plan-
ning, social policies (including the education and health 
infrastructure) and urban environmental management. 
If this opportunity is missed, such urban growth will 
not only perpetuate unsustainable, unhealthy housing 
patterns, it is also likely to cause a further significant 
acceleration of global warming.

Building on these recommendations, which are based 
on a salutogenetic approach (Box 4.3-5), more in-depth 
suggestions for health-promoting and environmentally 
compatible settlement development will be made here. 
In particular, this involves Germany’s international 
cooperation within the framework of international in-
stitutions such as the WHO, the World Bank, UNEP, 

Box 4.3-4

The reform of Brazilian urban planning in 2001 as 
an example of planning for the common good

An example of the application of common-good-oriented 
urban-planning instruments can be found in Brazil, where the 
‘Estatuto de Cidade’ (City Statute) reformed the specifications 
for urban planning in 2001. Since then, the ‘right to the city’ 
i.a. has been enshrined in the national constitution and has 
been an important reference point and guiding principle for 
urban-planning measures (WBGU, 2016b). In order to ensure 
a city’s social functions, urban property is to be used for the 
common good, for the safety and well-being of the urban 
community, and to protect the environment. In addition to the 
social function of real-estate and land ownership, the guiding 
principles are the fair distribution of the costs and benefits of 
urbanization and a democratic city constitution.

In Brazil, master plans, zoning and taxation of the non-
use of land are used as common-good-oriented urban-plan-
ning instruments (WBGU, 2016b). All cities with more than 
20,000 inhabitants are obliged to draw up master plans with 
the participation of the population. In order to create and/
or maintain adequate, affordable housing, local governments 

have the right to designate uninhabited or unused areas and 
informally settled districts as ‘Zones of Social Interest’. Cities 
can force owners of unused or underused land to parcel it out 
and use it for social housing. The city can also levy a compul-
sory tax based on the value of the land, which increases the 
longer the conditions set by the city are not complied with.

Although the success of this framework in terms of prac-
tical planning steps has not yet been comprehensively studied, 
an evaluation 20 years after the adoption of the Brazilian 
Urban Statute concludes that this legislation has noticeably 
strengthened the status of the ‘right to the city’ worldwide, 
especially in low- and middle-income countries (Rossbach et 
al., 2021). Many countries have adopted similar legislation and 
developed tools similar to the Zones of Social Interest. The 
global association of cities, municipalities and other local and 
regional authorities (United Cities and Local Governments, 
UCLG) are also committed to the right to the city and promote 
its recognition at the international level (UCLG, 2019). A ma-
jor impact of the Urban Statute in Brazil has been the growing 
recognition of the rights of residents of informal settlements 
and the introduction of comprehensive programmes to improve 
living conditions in the favelas (Rossbach et al., 2021). The 
supplementary Metropolitan Statute came into force in 2015 
and also covers metropolitan regions. 
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UNDP and UN-Habitat. To this extent, the following 
recommendations are primarily intended as suggestions 
for international guidelines, strategies or programmes. 
However, it should not be forgotten that implementing 
such recommendations at home also strengthens Ger-
many’s credibility on the international stage.

In order to provide actors in different fields and at 
different action levels with clear access to the recom-
mendations for action developed here, they have been 
divided into two areas: ‘Planning and Governance’ and 
‘Infrastructure and Construction’ (this also applies to the 
research recommendations in Section 4.3.5).

4.3.4.1
Planning and governance

Develop visions of a desirable future for one’s own 
residential environment
In addition to municipalities, city governments and re-
gional administrations, the participation of civil- society 
actors is also needed to jointly initiate a process of re-
flexive and experimental learning with the aim of devel-
oping visions of a desirable future for a city’s residential 
environment. How do we want to live in the future and 
what must be initiated today for healthy living? There 
are no universal solutions for this; rather, geographical, 
social and cultural factors play a major role (WBGU, 
2016b). This makes it all the more important that political 
decision-makers are willing to engage in a reflective and 
experimental process of ‘learning by doing’ in real-world 
laboratories. In this way, the feasibility of various inno-
vative approaches to sustainable settlement development 
and ways of overcoming conflicting goals can be tested 
(UNEP, 2019c: 429; Box 4.3-6).

Overcome institutional and disciplinary boundaries 
in planning processes
The targets for urban and spatial planning oriented 
towards health promotion and sustainability should be 
formulated as ambitiously as possible. If the implementa-
tion of these goals for liveable cities is to succeed, it will be 
necessary to overcome the institutional and disciplinary 

boundaries that still exist in planning processes. For 
example, planning beyond urban boundaries, e.g. the 
preservation or creation of green belts, requires cooper-
ation with spatial-planning authorities in the surrounding 
areas. Urban-planning processes require not only inter- 
agency cooperation but also the active participation of 
urban society and the involvement of informal structures 
(e.g. the informal sector is usually the dominant part of 
the urban economy in low- and middle-income countries). 
Initiatives, ideas and innovations ‘from below’ should be 
given an opportunity to develop, and space for experi-
mentation in planning processes provided in the sense 
of ‘real-world laboratories’ (Welling et al., 2022), so that 
urban planners can act as facilitators for transformative 
change (WHO, 2020a: 32).

Establish locally adapted indicators and targets for 
environment- and health-oriented urban planning
There is a need for regionally and locally adapted 
indicators that make it possible to measure progress 
with the implementation of environment- and health- 
oriented urban planning (WHO, 2010, 2020a; UN-Habi-
tat, 2021a). This underlines the need to improve the data 
basis for cities down to the neighbourhood level, and to 
use better indicators for monitoring and benchmarking. 
Nevertheless, monitoring and benchmarking, even within 
countries, are often difficult to implement. Spatial data is 
not always readily available. Where it is, different cities 
often use slightly different data and collection methods, 
making comparisons difficult. Uniform data standards, 
comprehensive data collection and comparable methods 
for monitoring and benchmarking should therefore be 
developed, based on regionally and locally adapted in-
dicators and targets.

Reserve an appreciable proportion of the urban 
space for common-good-oriented uses
A key condition for the success of transformative plan-
ning processes, i.e. processes that clearly deviate from 
previous planning patterns and open up new paths to 
sustainability, is an appropriate design of urban land use. 
This makes it necessary to diversify urban-ownership 

Box 4.3–5

The WBGU’s salutogenetic perspective

In its report ‘Humanity on the Move: the transformative 
power of cities’ (2016), the WBGU already commented on 
urban development and health, noting that up to now health- 
related interventions in many cities have been predominantly 
sectoral and pathogenetic, i.e. disease-focused. Instead, the 
WBGU recommended tackling health promotion in cities from 

a salutogenetic perspective, i.e. focusing on the genesis of 
health. To this end, the WBGU identified five starting points 
(WBGU, 2016b: 435):

 > strengthening integrative, holistic and participatory plan-
ning approaches,

 > promoting urban poverty groups,
 > promoting knowledge and action on health,
 > promoting food security and healthy eating, and
 > creating and protecting areas for recreation, activity 

and social interaction.



Housing in health-promoting and sustainable settlements  4.3

145

models, secure land for municipalities and/or the public 
sector, take local conditions into consideration when 
deciding on land uses, link informal and formal aspects 
of land use, and take precautions against corruption in 
the allocation and use of land (WBGU, 2016b: 181). An 
appreciable proportion of the urban space should be re-
served for common-good-oriented uses (WBGU, 2016b: 
180). This should apply both to public and (partially) to 
private areas, including construction projects carried out 
by private investors. In particular, it includes the desig-
nation and protection of publicly accessible spaces, such 
as paths and thoroughfares, parks, squares, playgrounds, 

cultural centres and other meeting places. Against the 
backdrop of a worldwide dominance of private investors 
in urban development (e.g. in city centres), regaining 
public planning power is key (WBGU, 2016b).

Be more consistent in sanctioning inner-city noise 
pollution caused by motorized traffic
Motorized road traffic is the number-one source of noise 
in cities. Noise makes people ill and is an “emerging issue 
of environmental concern” (UNEP, 2022a). In addition to 
air pollution, noise pollution, especially in densely pop-
ulated areas, should be consistently regulated to keep it 

Box 4.3-6

Participatory negotiation of future plans: how 
Singapore deals with the impacts of climate 
change on health and housing quality

Like most Southeast Asian countries, Singapore, with its 
approx. 5.5 million inhabitants, is particularly affected by the 
impacts of climate change because of its geographical location. 
The rise in sea level represents one of the greatest future threats 
to the low-lying city-state. In addition to storms, increasingly 
frequent heavy rainfall events and flooding, Singapore is also 
struggling in particular with the consequences of the urban 
heat-island effect. This is a well-researched phenomenon 
caused by the heating of densely built-up and extensively 
sealed surfaces in combination with, for example, a lack of air 
circulation and higher absorption of solar radiation (Heaviside 
et al., 2017). The annual mean temperature in Singapore has 
already risen by more than one degree in the last forty years, 
partly due to urban densification (Roth et al., 2022). The result 
is, among other things, an increase in the hospitalization rate 
due to heat stroke and circulatory collapse. The changed cli-
matic conditions also favour the spread of infectious diseases 
and enable, for example, the Egyptian tiger mosquito, which 
transmits dengue fever viruses, to breed much faster. The 
probability of transmission here increased by 12 % between 
1951–1960 and 2012–2021 (Romanello et al., 2022).

Heat-related health risks are a particular focus of public 
discourse in Singapore. The government does not rely solely 
on the medical standards of the well-equipped public health 
system, but also invests in a number of action plans, infor-
mation campaigns and scientific projects. Based on the 2030 
Agenda, a national agenda has been developed: the Singapore 
Green Plan 2030, with which five government ministries are 
looking to shape Singapore’s future together. Citizens can share 
their ideas and participate in the further development of this 
‘living plan’ at any time. To this end, events are organized for 
regular exchanges between various representatives of politics 
and society. Social networks and apps are used to disseminate 
campaigns through the media, while at the same time vol-
unteers carry out home visits or carry banners with slogans 
through the streets. Despite justified criticism of the ‘nanny 
state syndrome’, or the way freedom of expression is handled 
in Singapore, this strategy seems to be working on the issue of 
climate-change-related health risks, and to be strengthening 
social cohesion. One example is a popular music and dance 

video published on Youtube to combat dengue fever, explaining 
ways to fight mosquitoes (‘Do the Mozzie Wipeout’, Kin Mun 
Lee), which incorporates government advice. Invoking success-
ful collective efforts in the face of insecurity is deeply rooted in 
the young nation’s post-colonial history and search for identity, 
and is also sought in the sense of the Green Transition: “Just 
like how we confronted many national challenges in the past, 
we can turn our constraints into strategic opportunities and be 
pioneers, […] we can be a living laboratory. […] Having come 
from mudflats to a metropolis, we will turn our metropolis into 
a global city of sustainability” (Singapore Government Agency, 
2021). The idea is that only collectively can the city be at the 
forefront of evidence-based climate policy in combination 
with economic development, despite adverse circumstances.

As a city-state, Singapore repeatedly emphasizes its labo-
ratory character, inviting people to try out and develop new 
ideas before they can subsequently be taken up in other parts 
of East and Southeast Asia (Hornidge et al., 2020; Hornidge 
and Antweiler, 2012). The scientific monitoring of experimen-
tal projects plays a key role here. For example, after two rela-
tively small test phases, 130 government-subsidized housing 
complexes have been painted with a solar-radiation-reflecting 
paint in a large-scale pilot project under the ten-year ‘HDB 
Green Towns Programme’ (Singapore Government Agency, 
2021). In combination with additional greenery, it is hoped that 
the ambient temperature can be reduced by up to 2°C. Again, 
residents are actively involved in project design and implemen-
tation, collecting data and providing feedback. Furthermore, 
attempts are being made to use solar and ambient heat to power 
air-conditioning systems. This can save up to 32 % of energy 
use per year and cut CO2 emissions by up to 97 tonnes 
(CLC, 2019; Philipp and Chow, 2020). After all, the constantly 
rising temperature caused by the intensive use of air condition-
ing is part of the problem: its energy consumption accounts for 
60 % of Singapore’s carbon footprint (The Straits Times, 2022). 
Such data is obtained using scenarios and modelling in the 
interdisciplinary Cooling Singapore project. A procedure is used 
here that is also envisaged in the German Federal Government’s 
Strategy for the Future of Research and Innovation (BMBF, 
2022b: 20): a digitally created ‘twin’ of the city is used to 
simulate and research which measures are suitable for sustain-
able solutions and how effective plans that have already been 
implemented are. Green connecting corridors, roof gardens, 
façade planting and rainwater recycling, like in Singapore, are 
also sensible approaches for cities outside the tropics. 
Source: Dippel, 2023a
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below the statutory limit. Speed limits and even driving 
bans should be imposed in cities for individual vehicle 
types and motorbikes that exceed a certain noise limit 
(UNEP, 2022b). As a rule, noise pollution can be reduced 
by avoiding motorized transport wherever possible: e.g. 
by walking or cycling (which also has multiple benefits 
for health; Section 4.2), sharing transport instead of 
using it individually (thus cutting CO2 emissions), using 
quieter vehicles, adapting road surfaces, building noise 
barriers and soundproofed buildings. The targeted use 
of vegetation, e.g. in the form of tree belts, can also 
reduce noise pollution and provide multiple benefits for 
the living environment and biodiversity in settlements: 
a 15 m-wide belt of trees can reduce noise pollution 
by about 6 dBA at a distance of 50 m (The HOSANNA 
project, 2013; European Commission et al., 2016).

Take into account the multiple burdens 
of disadvantaged neighbourhoods and 
population groups
Disadvantaged neighbourhoods and population groups 
are often simultaneously affected by housing insecu-
rity, multiple environmental stressors and poor health 
resources. These multiple burdens should be evalu-
ated according to population group and given special 
consideration in all urban planning processes. Existing 
evaluation tools such as the Berlin Environmental Jus-
tice Atlas can serve as an orientation; here, noise, air 
pollution, bioclimatic burdens, provision of green and 
open spaces and social disadvantages are depicted in 
integrated, multiple maps. Environmental and health 
justice should be established as guiding principles of 
sustainable urban design.

Ensure safe, affordable and health-promoting 
housing for all population groups
When urban neighbourhoods are upgraded by re de-
velopment or conversion, resulting in higher property 
and rental prices, the traditional residential population 
of an urban neighbourhood is often displaced (gentri-
fication). All measures to improve housing conditions 
and design neighbourhoods in a health-promoting way 
should therefore ensure that these population groups 
are adequately protected from displacement, and that 
the social mix is maintained. Instruments for milieu 
protection (e.g. prohibition of luxury refurbishments) 
can be used to avoid segregation processes. To ensure 
that existing social and health inequities are not further 
exacerbated, rising rents should be counteracted and 
cooperative home ownership promoted.

Establish a new position of Urban Chief 
Health Officer
The need to create a coherently health-oriented set-
tlement and urban-development structure requires 
an assertive institution at the administrative level. 
Analogous to the functions of a Chief Digital Officer or 
Chief Sustainability Officer, cities should therefore estab-
lish a position of Chief Health Officer to ensure that the 
health dimension is taken into account in all urban- and 
neighbourhood-development issues. Existing structures 
of public health services can be used here (e.g. medical 
staff in health authorities).

4.3.4.2
Infrastructure and construction

Expand, connect and enhance urban green 
and blue spaces
Green and blue spaces have a substantially positive 
impact on human health and well-being; they regulate 
environmental stressors such as heat, air pollution and 
noise, and provide important other ecosystem services. 
Existing green and blue spaces should therefore be 
extended, qualitatively upgraded and interconnected 
wherever possible, for example by unsealing surfaces 
and rewilding degraded and polluted green and blue 
spaces. When planning green and blue spaces, existing 
tools for evaluating availability, quality and accessibility 
should be used to identify places where special action is 
needed. Disadvantaged neighbourhoods and population 
groups should be given special consideration in evalu-
ation and planning, as they have less access to green 
and blue spaces. The impact of green and blue spaces 
is crucially dependent on how they are designed. They 
should therefore be designed in ways that maximize their 
potential for reducing environmental stressors (as spaces 
for recreation and physical activity) and for providing 
other ecosystem services.

Promote biodiversity protection in urban green and 
blue spaces – nationally and internationally
When designed accordingly, green and blue spaces can 
act as protective spaces for conserving biodiversity. To 
this end, the German federal government’s ‘Urban Nature’ 
master plan (BMU, 2019) should be consistently imple-
mented, given a financial boost and further developed in 
terms of content. The same applies to the ‘Urban Nature’ 
funding priority of the Federal Programme on Biological 
Diversity. This should also be internationalized within 
the framework of the international climate-change- mit-
igation initiative. ‘Animal-aided design’ and ‘wildlife-in-
clusive urban design’ should be promoted in the context 
of urban planning, and acknowledged as part of urban 
planning services.
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Upgrade public urban areas outside of green or 
blue spaces to recreational and exercise spaces – 
and green them
Generally accessible areas can be upgraded to health 
resources by making them more pleasant for people to 
spend time in, even if they contain no green and blue 
spaces. Especially in densely built-up areas, spending time 
in public squares or streets is often associated with nega-
tive physical- and mental-health effects as a result of both 
noise and pollution, as well as sensory overload and social 
stress. Redesigning public spaces in a way that promotes 
health would, among other things, help to ensure that 
people are not exposed to avoidable health hazards during 
their everyday activities within their residential environ-
ment and beyond. Conceivable measures in this context 
include creating more generous areas for pedestrian traffic 
and relaxation in public squares, for greening areas, street 
spaces and building façades, and providing seating and a 
basic sanitary infrastructure (drinking fountains, public 
toilets). Greening should take into account the specific 
characteristics of the selected plant species in order to 
maximize the ecosystem services achieved and ensure that 
the vegetation is as resilient as possible to environmental 
stressors and changes. In addition, there are many unused 
or fallow areas in public spaces that could be upgraded 
with a health-promoting revamp without having to take 
space away from other uses. Special attention should 
therefore be paid to these unused areas.

Promote timber as a sustainable alternative in 
building construction; construct public buildings 
using timber-based methods
Modern engineered timber construction meets the 
demands we place on buildings today – load-bearing 
capacity, height, construction time, fire resistance (Craw-
ford and Cadorel, 2017) and earthquake-proof design 
(Pei et al., 2019). Furthermore, the production and pro-
cessing of standard construction timber emits fewer 
greenhouse gases than conventional reinforced concrete 
(Churkina et al., 2020). In particular, the CO2 absorbed 
by trees during growth is stored long-term in timber, 
so it can represent a much more effective carbon sink 
than conventional reinforced concrete (Churkina et al., 
2020). According to a model calculation, up to 106 Gt 
of CO2 could be saved worldwide by 2100 by providing 
the housing needed in the future in the form of timber 
construction (Mishra et al., 2022). However, the land 
needed for sourcing timber, e.g. from plantations, can 
have a detrimental effect on natural, biodiversity-rich 
forests; the globally sustainable potential therefore 
needs to be precisely estimated here (WBGU, 2009). 
In order to actively promote timber construction as a 
sustainable building method, environmental costs should 
be priced into conventional construction, and building 

regulations (i.e. norms and standards) adapted accord-
ingly (WBGU, 2020: 238). The public sector can take on 
a pioneering role by constructing public buildings out 
of timber – using wood from sustainable forestry. For 
further recommendations on timber construction, see 
the WBGU report ‘Rethinking Land in the Anthropocene: 
from separation to integration’ (WBGU, 2020).

Reduce greenhouse-gas emissions from 
concrete construction
The current dominance of concrete in the construction 
of new housing and the infrastructure needed for it will 
probably continue in the coming decades, even if the 
use of wood and other sustainable building materials 
increases (Habert et al., 2020). It is therefore neces-
sary to significantly reduce greenhouse-gas emissions 
by improving energy and resource efficiency in each 
phase of conventional cement and concrete production 
and use. This should be done at the material level by 
using supplementary cementitious materials or modern, 
recycled types of concrete. In addition, there is a need 
to improve building practices internationally, especially 
in low- and middle-income countries where the big-
gest increase in demand for concrete is expected in the 
future. For example, the use of ready-mixed concrete 
from concrete plants can reduce the amount of cement 
in concrete; stricter control of hardening time and water 
use, as well as better training for construction workers, 
can also improve resource efficiency on construction 
sites (Habert et al., 2020).

Promote the reusability and recyclability of 
building materials
Increasing the reusability of building materials requires, 
among other things, designing buildings in a way that 
allows modular disassembly – e.g. by using simpler com-
ponents (Kleinhenz et al., 2016) – and, at the same time, 
minimizes losses and chemical pollution during decon-
struction (Bertino et al., 2021; Hopkinson et al., 2018; 
Eberhardt et al., 2019; Ghisellini et al., 2022). Sustaina-
bility can be further increased by choosing circular mate-
rials and material combinations that are easily separable 
and reusable (Eberhardt et al., 2019). Changing the con-
crete structure towards lighter components (e.g. gradient 
concrete) and timber hybrid ceilings would also improve 
the CO2 balance of the buildings (Schmeer and Sobek, 
2018; Sobek et al., 2019; Huber et al., 2019). In order to 
implement a circular economy in the building-materials 
sector, more work should be undertaken on databases for 
materials and components that cover building materials, 
the degree of their reusability and recyclability, includ-
ing suitable, standardized methods for life-cycle analy-
sis. This requires information on old and new buildings 
to be made available to municipalities, construction 
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companies and private individuals (RessStadtQuartier, 
2021; Cai and Waldmann, 2019). An assessment of the 
reusability of building materials is also required for the 
deconstruction of old buildings (e.g. project DIN SPEC 
91484, DIN, 2022). The secondary products should be 
processed locally and to a high quality in order to reduce 
energy-intensive logistic processes and downcycling – in 
which materials experience a loss of quality as a result of 
processing (Helbig et al., 2022). Qualitative certification 
is required for secondary building materials and com-
ponents (Braun et al., 2022; UBA, 2022a). In addition 
to this certification, proof of the ability to recycle and 
re-use a primary and secondary building material as 
a prerequisite for building-material approval can help 
promote sustainable construction (UBA, 2022a).

Promote sustainable and more efficient water 
management by recycling water
More efficient water use can reduce the risk of water 
scarcity and increase both economic and environmental 
resilience. Water re-use is a promising option here, as 
drinking-water quality is not required for many appli-
cations. Various approaches to water re-use should 
therefore be promoted, both small-scale (e.g. grey-water 
recycling for toilet flushing and washing machines) and 
larger-scale (e.g. irrigation of green spaces with treated 
waste-water). More efficient water use and lower water 
demand also lead to less demand for energy and thus to 
reduced greenhouse-gas emissions (UNESCO, 2020b).

Develop and apply precautionary strategies 
for protecting water resources at the municipal 
and regional level
Against the backdrop of advancing climate change, pre-
cautionary water-resource strategies should be devel-
oped at the municipal and regional level, especially in 
cities that will be increasingly affected by droughts in the 
future. These strategies should preferably be developed 
in the area of the respective watershed. A core element of 
such strategies is a comprehensive risk assessment based 
on current hydrological data and models that consider 
different climate scenarios. In addition, technical adjust-
ments are necessary: any type of waste-water (industrial, 
municipal, agricultural) should urgently be treated either 
technically or in a natural way to the extent that there 
are no emissions of pollutants and nutrients into surface 
waters (e.g. lakes and rivers) that are relevant to health 
or the environment, in order to conserve them as water 
sources. Water re-use should be explored to diversify 
water sources. Measures for the decentralized infiltra-
tion of rainwater not only make local groundwater re-
charge possible, but also contribute to protection against 
floods and urban flash floods. Involving the population, 
especially in clarifying socially sensitive issues such as 

water distribution, is essential for the acceptance of a 
precautionary water-resources strategy.

Improve energy supply and health in an 
integrated way
Energy strategies should be linked to strategies for re-
silient health systems (Section 6.5.1) and supplemented 
with a component geared towards health systems. This 
requires, above all, strengthening development-cooper-
ation programmes for improved access to ‘clean’ energy 
and electricity. Existing platforms such as EnDev or 
GET.pro are suitable for this (GiZ, 2021, 2023). In low- 
income countries, a focus should be on the distribution 
of clean and efficient cooking facilities. These should 
be locally adapted and low-maintenance, made widely 
available through robust supply chains and, where nec-
essary, affordable by means of subsidies (Pattanayak 
et al., 2019; Bensch and Peters, 2019; Jeuland et al., 
2020; Bensch et al., 2021). Another focus should be on a 
reliable power supply to health facilities. Local electricity 
grids can be developed or consolidated around these 
facilities on a case-by-case basis. The use of local supply 
chains and capacity for assembly and maintenance also 
contributes to greater resilience, acceptance and integra-
tion in the broader development agenda. Opportunities 
for the economic inclusion of the local population in 
decentralized power generation plants are important in 
this context. Even in industrialized countries, an assess-
ment of the existing energy infrastructure is often still 
necessary to determine vulnerabilities and priorities for 
adjustment, and to develop recovery plans in the event 
of disruptions (IEA, 2022a, c). A comparison should be 
made with the challenges and strategies for resilient and 
climate-change-adapted health systems (Section 6.5.1).

4.3.5
Research recommendations

Promoting and ensuring healthy and sustainable hous-
ing conditions involves new challenges for urban and 
settlement development in view of global urbanization 
dynamics and advancing climate change. Research can 
and should provide important answers on how sustaina-
ble, climate-sensitive and health-promoting construction 
and housing can succeed, be interlinked and accelerated 
globally, so that unplanned settlements spread as little as 
possible. Research can also identify potential synergies 
in addressing the various challenges.

As early as 2016, the WBGU saw a need for research 
on ‘urban health’, for example on the conditions of a 
paradigm shift from a post-cautionary to a precautionary, 
health-promoting perspective. In addition, the WBGU 
has ascertained that health disparities within cities are 
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only slowly coming into the focus of research and policy. 
In particular, there is a lack of disaggregated data describ-
ing urban health, i.e. data on morbidity, mortality and 
risk factors that should be linked with demographic, so-
cio-economic and spatial variables (WBGU, 2016b: 459). 
These data are fundamental for health-promoting and 
environmentally sound spatial and settlement planning. 
Furthermore, there is little evidence on how climate 
change affects urban health, especially in low- and 
middle-income countries, and how resilience can be 
promoted. There is also little data on access to health 
services by different population groups. Finally, the 
WBGU (2016a) recommended research on the question 
of how non-communicable diseases can be reduced in 
cities, and how behavioural changes in the population 
can be triggered in a target-group-specific manner.

The following research recommendations build on 
these WBGU recommendations based on a salutoge-
netic perspective (Box 4.3-5) and focus on the interface 
between environment, climate and health.

4.3.5.1
Planning and governance

Research on integrating health into overarching 
urban agendas
The WHO has identified approaches to integrating health 
into overarching urban agendas as a priority research 
topic for the next ten years (WHO, 2022f). Research is 
needed to enable health professionals to better integrate 
health into economic, social and other development plans 
and policy-making processes. Secondly, the relationship 
between political, environmental, economic and social 
factors in the urban environment and health outcomes 
should be explored. Thirdly, research is also needed on 
the impact of spatial inequities within cities on vul-
nerable groups and their access to health services and 
health equity (WHO, 2022d).

Investigate methods for implementing the 
15-minute city in the context of urban regeneration
The 15-minute city is gaining more and more acceptance 
and appeal in urban design. Further research should 
therefore show how this approach can be implemented 
on a broad scale, especially in the context of urban- 
regeneration measures, and which planning and incen-
tive models are conducive to it (Moreno et al., 2021). 
Special attention should be paid to the enforceability 
of planning measures vis-à-vis a housing sector that is 
dominated by the private sector. To operationalize the 
15-minute city, further studies are needed to understand 
the respective significance and interlinkages of density, 
proximity, diversity and digitization. Interdisciplinary 
teams can best explore urban systems and health, and 

develop refined policies and research approaches for 
identifying appropriate interventions and incentives for 
private investors towards the creation of a 15-minute city.

Improve knowledge about the health risks of 
vulnerable groups
There is a need for research on the health risks of vulner-
able groups (WHO, 2022f). This includes, firstly, research 
into urban inequities, their role in exacerbating health 
risks at the neighbourhood level, and how eliminating 
these risks can improve health equity. Factors such as 
social-group membership, gender, disability, age and 
ethnicity should be taken into account. Secondly, there is 
a need to collect, assess and, where appropriate, develop 
local and global indicators to monitor and evaluate urban 
health interventions aimed at specific population groups 
(e.g. age-friendly cities) and to increase equity (e.g. with 
regard to migrants and ethnicity, by gender or socio- 
economic status).

Intensify research on climate change and 
urban health
The interrelations between climate change and urban 
health (WHO, 2022f) are under-researched to date, 
as are intervention options. These include, above all, 
health-promotion measures in different geographical 
contexts such as island states, coastal areas, arid zones 
or the tropics. Research is also needed on the impacts 
of climate change on population groups at risk, and on 
ways to reduce their vulnerability and improve their 
health. Finally, interactions between climate change and 
other health threats are another field where a lot more 
research is needed.

Examine interactions between different 
stressors of urban life and identify potential 
ways to reduce stress
Simultaneous social density and social isolation are 
discussed as social stressors and important psycholog-
ical stress factors in cities (Adli, 2020). Furthermore, it 
has been determined that spending time in busy street 
spaces has negative impacts on physiological health 
parameters (Kabisch et al., 2021). A lot more research 
is needed on interactions between different stressors, 
the conditions under which they increase the morbidity 
and mortality of mental and physical illnesses, and on 
vulnerable population groups (Adli, 2020). This is par-
ticularly relevant against the background of increasing 
densification. Moreover, research should be conducted 
into how cities can be designed to be as stress-free and 
health-promoting as possible. Knowledge about the 
diseases associated with urban stress can provide an 
important basis for this.
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Explore experience with innovative urban legislation
The ‘right to the city’ was enshrined in Brazil’s national 
constitution in a reform of Brazilian urban planning that 
has received much attention, especially in low- and mid-
dle-income countries (Section 4.3.3.5). There should be 
research to determine to what extent this could address 
the concerns of marginalized and poorer population 
groups in urban development, especially women, people 
with disabilities, homeless people and people with a 
migration background. The experience of other countries 
with similar laws and tools based on this, e.g. with Zones 
of Social Interest, should also be examined. South-South 
research cooperation could be initiated for this purpose.

Strengthen the link between research results 
and their implementation
An important recommendation of the WHO (2022f) in its 
ten-year strategy for research priorities on urban health 
is to strengthen the link between research findings on 
urban health and their application or appropriate meas-
ures. In particular, methods to improve knowledge trans-
fer from research to application should be identified. This 
would comprise sharing knowledge, creating and dissem-
inating databases, applying systems thinking and predic-
tive methods, using comparative urban-health research, 
and monitoring the impact of policies and measures. 
It includes research on mapping existing urban-health 
interventions and their effectiveness and facilitating 
factors (framework conditions and intervention design). 
Examples include the effectiveness of land-use-plan-
ning measures, public spaces, green and open spaces, 
nutritional environments, road safety, active mobility, 
child- and age-friendly environments, upgrading infor-
mal settlements, water and sanitation, housing, and air, 
soil and water pollution. Finally, research is also needed 
on existing health-assessment tools (e.g. Health Impact 
Assessment, Urban HEART). This particularly concerns 
their application in different urban environments.

4.3.5.2
Infrastructure and construction

Investigate the health impacts of urban green 
and blue spaces
The positive health impacts of urban green and blue 
spaces have been increasingly studied in recent years, but 
much research is still needed. Due to the great diversity 
of cities, requirements differ greatly. Research should 
be conducted on how green and blue spaces should be 
designed to meet specific requirements for ecosystem 
services, health benefits and social and cultural needs. In 
addition, green and blue spaces should be as resilient as 
possible in the face of increasing environmental changes. 
Here, transdisciplinary and practice-oriented studies are 

particularly needed on how these spaces can be designed 
in a health-promoting and resilient way.

Improve the data basis on green and blue spaces 
and set up urban observatories
The data basis on green and blue spaces should be 
improved. Moreover, there is a need to merge existing 
data with data that will be collected in the future, and 
to standardize the methods of data management. This 
includes capacity building for remote sensing using sat-
ellites or drones. In addition, a global network of ‘urban 
observatories’ should be established to carry out small-
scale monitoring of air and other forms of pollution. Only 
in this way can green and blue spaces be planned and 
established in a targeted manner.

Study the health impacts of urban nature
The unequivocal benefits of urban nature, such as 
strengthening mental and physical health or improving 
the microclimate, can be offset by potentially negative 
effects such as pandemic risks or conflicts between 
humans and wildlife. Research on avoiding such 
conflicts and risks, and on the role of urban-planning 
concepts like ‘animal-aided design’, should be better 
funded and expanded.

Promote the development of sustainable and 
circular building materials
Modern materials research and new materials with suit-
able physical and chemical properties can make a major 
contribution to improving resource efficiency and en-
vironmental protection in construction, and to health 
protection. Noise, light, humidity or drying properties, 
temperatures, indoor climate and filtration effects can 
all be influenced by building materials with different 
properties; moreover, research is also being conducted 
on ‘self-healing’ building materials, for example (Kanel-
lopoulos and Norambuena-Contreras, 2021; Wang et 
al., 2022). Suitable material properties and ‘design for 
recycling’ (e.g. refurbishment, re-use, renovation of old 
buildings using aerosols) can play an important role for 
durable building methods, re-use and recycling world-
wide, alongside renewable raw materials and recycled 
concrete. The research and development of suitable 
materials and concepts for durable construction methods 
should be promoted.

Initiate comparative studies on climate-friendly 
construction methods and natural 
building materials
In addition to building with wood, other ways of reducing 
the use of climate-damaging building materials include 
the use of modern and recycled materials, straw-bales, 
clay (bricks or rammed clay) and stone. Unlike timber 
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construction, however, they are less often perceived as 
viable alternatives. Comparative studies on the GHG 
emissions of different construction methods or on the 
locally adapted use of different natural building mate-
rials (resource availability, overall economic conditions 
for production and transport, the necessary technical 
properties of the building material, durability, re-use, 
scalability) can provide clarity here. Materials ageing 
should also be taken into account in life-cycle analyses. 
This applies not only to alternatives to environmentally 
harmful types of concrete, but also to alternative mate-
rials for building insulation, such as modern, sustaina-
ble insulation materials or cork, hemp and jute, among 
others. In addition to GHG emissions, pollutant emissions 
should always be considered, especially for substances 
that can be emitted indoors and thus contribute to air 
pollution. There is a particular need for research in low- 
and middle-income countries. In this context, research 
institutes on construction and building materials should 
be even more strongly networked internationally.

Examine the conflict of objectives between the use 
of natural building materials and the protection of 
biodiversity
According to a model calculation (Mishra et al., 2022), 
a transition to the intensive use of wood as a building 
material could lead to an increase in forest plantations, 
mainly at the expense of unprotected natural forests 
and other natural vegetation. Further studies are needed 
on possible conflicts between the aims of biodiversity 
conservation and an increased use of timber and other 
natural building materials (e.g. clay, straw), specifically 
on the globally sustainable potential in each case, on 
how much land is available and how much needed, and 
on future uncertainties due to climate change.

Investigate the potential impacts of light pollution
There are already indications of the possible impacts 
of light pollution on health and the environment 
(TAB, 2020) but not yet sufficient data to prove a causal 
linkage to health risks. In addition to the acute effects 
of light at night (such as sleep deprivation), it is sus-
pected that artificial light indoors can also affect the 
synchronization of the body’s own rhythms with the 
natural alternation of day and night. The result can be 
circadian sleep-wake rhythm disorders. There is a need 
for research here, especially on light pollution in outdoor 
areas and on the extent of the rhythm shift at which 
health hazards can arise. Light pollution is also suspected 
of changing the behaviour and composition of species 
in flora and fauna. This could affect both nocturnal 
and, indirectly, diurnal species and entire ecosystems; 
cascading, as yet incalculable impacts on ecosystems 
and biodiversity could result. Up to now, indications 

of these impacts have come mainly from laboratory 
tests. The extent to which outside ecosystems could be 
altered by light pollution is unclear and requires exten-
sive research. Areas of uncertainty include the effect of 
different light sources, the impact on hormonal changes, 
shifts in species communities, and invasive species, the 
impact of pollinator loss on plant communities, and the 
importance of light pollution in combination with factors 
such as urbanization and climate change (TAB, 2020).
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5
Managing planetary risks:  
climate change, biodiversity loss, 
pollution 

Health requires a halt to climate change, biodiversity loss and global pollu-
tion. This implies, among other things, stopping the exploration of fossil fuels 
and increasing efforts of nature conservation to prevent zoonotic pandemics. 
In addition, regulated forms of human migration should be developed and 
the migration of species facilitated by networked protected areas. Pollution 
should be politically addressed more strongly and a global framework con-
vention on hazardous substances should be negotiated following the guiding 
principle of ‘zero pollution’.

The urgency of preserving natural life-support systems 
becomes particularly clear in view of the massive impacts 
of global environmental changes on human health and 
well-being that can already be felt today (Section 2.3). 
However, preserving natural life-support systems is 
not only about the planetary dimension, it is always 
also about avoiding local environmental problems, for 
example by preventing harmful emissions. Both dimen-
sions of environmental protection, global and local, are 
crucial for the interconnectedness of humans and nature 
and are decisive prerequisites for human and planetary 
health. In this chapter, the WBGU focuses on climate 
change and biodiversity loss (Section 5.1) and the rising 
global pollution with hazardous substances (Section 5.2)

5.1
A stable climate and high biodiversity for healthy 
ecosystems and healthy people

Climate change and the loss of biodiversity are detri-
mental to the health of species, ecosystems and humans. 
The impacts affect the sustainable functioning of eco-
systems, human societies and planet Earth (Section 2.3). 
Healthy living on a healthy planet will therefore only 
be possible in the long term if both climate change and 
biodiversity loss are halted. Section 5.1.1 summarizes the 
most important recommendations for climate protection 
and biodiversity conservation and explains how the two 

interact. Section 5.1.2 sets out priority issues which, 
in the WBGU’s view, deserve more political attention: 
ending the exploration and extraction of fossil resources 
(Section 5.1.2.1), preventing zoonotic pandemics (Sec-
tion 5.1.2.2) and dealing with increasing habitat loss for 
humans and nature (Section 5.1.2.3).

5.1.1
An integrated approach to climate-change 
mitigation and biodiversity conservation 

A stable climate is inconceivable without healthy ecosys-
tems and their ability to regulate the climate over long 
time scales. Stopping global deforestation and excessive 
livestock husbandry – and restoring overcultivated, de-
graded soils and destroyed ecosystems – are essential 
contributions to the long-term stabilization of the global 
climate. The prerequisite for such stabilization, however, 
is halting anthropogenic climate change by largely ending 
CO2 emissions from fossil-fuel combustion, which still 
generates about 80 % of the world’s primary energy 
(Clarke et al., 2022: 698). From 2020 onwards, a max-
imum of 500 (400) Gt CO2 may be released into the 
atmosphere if warming is to be stopped with a probability 
of 50 % (67 %) at 1.5°C, and a maximum of 1,150 Gt CO2 
if it is to be stopped with a probability of 67 % at 2°C 
(IPCC 2021a: 29, 2022b). With current annual emissions 
at more than 37 Gt CO2 from fossil fuels and 4 Gt CO2 
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from land-use changes (Friedlingstein et al., 2022), these 
budgets could be used up in just over a decade or in 
just under three decades. Taking climate variability into 
account, global warming is likely to intermittently reach 
an average value of 1.5°C as early as the second half of 
this decade (IPCC, 2021b). 

Russia’s invasion of Ukraine has triggered a global 
energy crisis; among other consequences, the number of 
people without access to modern energy is rising again 
for the first time in ten years (IEA, 2022a: 29), with 
corresponding health risks from the resurgence in the use 
of unhealthy fuels for cooking (e.g. traditional bioenergy 
such as wood or charcoal). The global energy transition 
needed to protect the climate and health must therefore 
always be understood as twofold: on the one hand, it is a 
matter of safe access to modern, non-harmful energy for 
all people; on the other, it is about a complete phase-out 
of the use of fossil fuels for energy production. Hope 
comes from the enormous fall in the cost of technologies 
that are relevant for the energy transition. Between 2010 
and 2019, for example, the unit cost of solar energy 
fell by 85 %, that of wind energy by 55 % and that of 
lithium-ion batteries by 85 % (IPCC, 2022b: 12).

Reducing other greenhouse-gas emissions, such as 
those from agriculture and forestry, is an essential pre-
requisite for maintaining the 1.5°C guard rail – but this 
alone cannot stop climate change as long as considerable 
amounts of CO2 from fossil fuels continue to enter the 
atmosphere. The same applies to the removal of CO2 from 
the atmosphere. It will probably be necessary for limiting 
climate change to 1.5°C, but it can be no replacement for 
the resolute reduction of anthropogenic CO2 emissions 
(WBGU, 2021). Similarly, the contribution of ecosystems 
to climate-change mitigation through carbon storage can 
only make a difference if warming is limited to 1.5°C – 
because the health of ecosystems is threatened not only 
by ongoing environmental degradation but increasingly 
also by climate change (Section 2.3; IPCC, 2022d).

Ecosystem degradation and biodiversity loss have 
fundamental implications for human health. Impor-
tant regulating ecosystem services are lost, including 
ensuring stable climate conditions, clean air, clean water 
and productive soils, as well as the supply of biological 
resources such as food, bioenergy, building materials 
and medicines. In addition, this reduces the resilience 
of ecosystems, i.e. their ability to re-establish an eco-
logical balance after disturbances. It is not only humans 
who suffer, but also all other living creatures such as 
animals and plants. For example, about a million species 
are currently threatened with extinction (IPBES, 2019), 
some of whose function in ecosystems has not yet even 
been understood.

The main drivers of ecosystem degradation and bio-
diversity loss are changes in the use of land, freshwater 
and oceans, mainly by agriculture and forestry and for 
infrastructure – e.g. mining, urban development, trans-
port and energy – and the overexploitation of natural 
resources – e.g. logging, hunting and fishing (WBGU, 
2021: 85; IPBES, 2019). The negative impact of climate 
change on biodiversity is also becoming increasingly vis-
ible (IPCC, 2022d). The dimension of the threat is made 
clear by the loss of habitats as a result of climate change. 
For example, endemic marine fauna in the polar regions 
is threatened with extinction (Penn and Deutsch, 2022). 
In this respect, it is essential to safeguard the remaining 
intact ecosystems from further destruction, to protect 
them in the long term and to strengthen their resilience 
to climate change (Box 5.1-1). 

Far-reaching decisions on this topic were taken in 
2022 within the framework of the Convention on Bio-
logical Diversity (CBD). The Kunming-Montreal Global 
Biodiversity Framework envisages expanding protected 
areas for biodiversity conservation to at least 30 % of 
terrestrial ecosystems and inland waters as well as marine 
and coastal areas worldwide by 2030 (30x30 target; CBD, 
2022). The focus is to be on areas that are particularly 
important for biodiversity and ecosystem services, and on 
ensuring that these are effectively managed (CBD, 2022). 
Also outside of protected areas, utilized ecosystems need 
effective management and sustainable farming meth-
ods (i.e. sustainable agriculture, forestry and fisheries) 
to maintain their functionality and ecosystem services 
(CBD, 2022). In addition, already damaged or destroyed 
ecosystems in and outside protected areas are to be re-
stored (CBD, 2022) with the emphasis on the restoration 
of near-natural ecosystems adapted to local conditions 
(WBGU, 2021; Geschke and Fischer, 2021). Indigenous 
peoples and local communities are to be appropriately in-
volved in the management of areas that are important for 
biodiversity (CBD, 2022) – for reasons of human dignity, 
to resolve conflicts of interest, to use traditional knowl-
edge and practices, and to avoid conflicts between humans 
and wildlife. The sustainable use of natural resources by 
indigenous peoples and local communities must not be 
suppressed in this context (CBD, 2022).

When formulating strategies and measures for cli-
mate-change mitigation and biodiversity conservation, 
synergies can arise, but so can conflicts of objectives. 
This can be the case, for example, in the energy or food 
sector. Implementing the integrated landscape approach, 
combining different forms of use in a mosaic-like manner 
in one area, offers options and instruments for realiz-
ing synergies and constructively addressing trade-offs 
(WBGU, 2021: 42; Pörtner et al., 2021).
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Parallel to this, adaptation to climate change is essential 
for humans and nature. Exploiting corresponding options 
for action makes it possible to shift some, especially societal 
(soft) adaptation limits and to mitigate future risks (IPCC, 
2022d). For some communities and ecosystems (warm-wa-
ter corals, high mountains), however, hard adaptation limits 

have already been exceeded; the affected ecosystems 
are in retreat, people are losing their livelihoods and are 
confronted with the need to abandon ancestral areas. 
Clearly formulated adaptation limits and risk thresholds 
(Box 2.3-1) provide guidance for ambitious action in cli-
mate-change mitigation and biodiversity conservation.

Box 5.1-1

Health for species and ecosystems must also  
be considered

To ensure effective climate-change mitigation and biodiversity 
conservation, it is necessary to develop criteria for the health 
of species and ecosystems and, on this basis, to formulate and 
implement targets for protecting biodiversity and developing 
healthy and therefore resilient ecosystems. A transfer of the 
concept of health to species and ecosystems is also proposed 
by integrative health concepts such as One Health, Planetary 
Health and EcoHealth, and is taken up by the WBGU in its 
vision (Section 3.3). However, there are still no clear concepts 
available for achieving the corresponding health goals. In a 
similar way to human health systems, the relevant actors should 
be provided with the necessary criteria (e.g. involving nature 
conservation) with which to maintain or restore a healthy 
environment and, overall, healthy ecosystems for species, 
communities and biodiversity.

What is a ‘healthy ecosystem’?
A natural ecosystem is a community of species and their 
individuals with characteristic biodiversity and characteristic 
interdependencies or interactions of species, for example in the 
food web or through competition. In this context, the health 
of individuals of these species can be defined physiologically 
and biochemically in a similar way to the physical and mental 
health of a human being. Veterinary approaches are relevant 
for animals, and the phytomedical science of plant disorders 
is relevant for plants. However, both concentrate mainly on 
species of farm animals or crops that are kept or grown in 
human-designed environments such as stables, cages or gar-
dens. The current discussion is primarily about animal welfare 
and housing animals in a way that is as species-appropriate as 
possible. In nature, the natural environment of a species is of 
great importance for maintaining its health. Here, the physical 
health and well-being of individuals at the population level 
initially add up to the health of the population in a region. For 
animals and plants, the relevant area is the area that a popula-
tion needs for the community and interactions with populations 
of other species, or for retreating into resting areas. According 
to recent findings, communities also include diverse types of 
microorganisms which are grouped together in microbiomes 
of the animal or plant body and the environment (e.g. of soils; 
Box 4.1-6). Interaction between the organisms ensures food or 
nutrient acquisition and processing, immunity, manifestations 
of life such as behaviour and reproduction, and finally genetic 
diversity and thus the preservation of populations and species. 
Communities are also specially adapted to characteristics of 
their abiotic environment, e.g. the climate zone. 

Structures of human society are sometimes compared to an 
ecosystem. However, the analogy with human society works 
better in relation to the specific development of societies of 

a species (e.g. ants, bees) with their (settlement) structures 
in a natural environment. These societies, too, interact with 
other species. The terms health and disease are thus applica-
ble to individuals of a species and, beyond that, also to the 
structure, behaviour, nutritional status, stress level, envi-
ronment or infestation of a population with pathogens (see 
e.g. Tregenza et al., 2022 on behaviour; see e.g. Newediuk 
and Bath, 2023 on stress level). The generally applicable and 
comparable criteria for health still need to be worked out by 
conducting appropriate research, especially on the health of 
populations (and ecosystems, see below). To apply them, there 
is a particular need for research on characterizing, measuring 
and restoring the natural environment and its importance for 
communities of wild species, because many landscapes have 
been greatly transformed by humans; this should be accom-
panied by measuring the health criteria in individuals and 
populations (Kophamel et al., 2022). 

Finally, the findings for individuals and populations flow 
via the community level into the concept of ecosystem health 
(e.g. Costanza and Mageau, 1999; Rapport et al., 1998), 
which describes an ecosystem’s qualitative condition. Based 
on this, health can be defined as “the status and potential of 
an ecosystem to maintain its organizational structure, its vigor 
of function and resilience under stress, and to continuously 
provide quality ecosystem services for present and future 
generations in perpetuity” (Lu et al., 2015: 3). A reference 
for different quality levels of health can be provided by the 
idealized ecosystem in its largely pristine state, unaffected by 
humans (or invasive species). However, since this state often 
no longer exists, it can be approached via various concepts 
such as ‘rewilding’ or ‘potential natural vegetation’ and other 
reference models, also by assessing previous human influences 
and uses (IPBES, 2019; WBGU, 2021: Fig. 3.1-4). Given the 
human interest in ecosystem use, in this case the definition of 
ecosystem health may involve some degree of value judgement 
and is often not a purely objective, scientific concept, but also 
a normative concept involving specific societal goals (Costanza, 
2012; Lu et al., 2015). 

Ecosystem health has become an active area of research 
and dialogue over the years and has developed into a ‘guiding 
framework’ (Costanza, 2012) and a useful tool, for example in 
the characterization and assessment of mangrove ecosystems 
(Faridah-Hanum et al., 2019), agroecosystems (Ashok et al., 
2020) and other marine ecosystems (Yang et al., 2021). This 
applies, for example, to characterizing the state of marine and 
coastal ecosystems with the aim of informing the public and 
decision-makers (Harwell et al., 2019). Although several indica-
tors exist for assessing the health or health status of ecosystems 
(e.g. Table 5.1-1), so far neither the health of populations (see 
above) nor ecosystem health can be measured by one or more 
generally applicable indicators. Perhaps more comprehensive 
indicator systems – such as the Essential Biodiversity Variables 
(Schmeller et al., 2018) or a further development of them – 
can make a contribution here in the future. Selected indicators 
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necessarily only reflect facets of the respective ecosystem on a 
spatio-temporal scale (Kelly and Harwell, 1990). As a result, in 
most cases there is as yet no adequate, more profound, causal 
understanding of impairments of ecosystem health.

Pathways to healthy ecosystems 
Accordingly, ecosystem-specific criteria are required to restore 
and maintain health. Structural organization, vitality and re-
silience reflect the structure, function and resistance of the 
ecosystem (Costanza and Mageau, 1999; Costanza, 2012). The 
so-called biophysical dimensions (physical environment, spe-
cies composition, population density) and – in habitats shared 
by humans and nature – socioeconomic dimensions (nature’s 
contributions to people) characterize the health of ecosystems, 
which vary in their closeness to nature. They may also include 
the contribution of an ecosystem to human health (Rapport 
et al., 1998; Lu et al., 2015; IPBES, 2019). Here, the greatest 
challenge is the “[e]ffective integration of ecological under-
standing with socioeconomic, biophysical, biogeochemical, and 
public-policy dimensions” (Lu et al., 2015: 1) as a prerequisite 
for implementation. The socioeconomic and political dimen-
sions here encompass human interests. According to Buse et 
al. (2018), this concept of ecosystem health can be seen as a 
precursor of the EcoHealth concept. However, EcoHealth, One 
Health or Planetary Health (Box 3.3-3) still focus too much 
on environmental risk factors for human health and (from a 
human perspective) the desired integration of human health 
into its ecological environment. However, up to now they have 
also failed to integrate the different dimensions (Morand et 

al., 2020), for example in successfully protecting the health 
of ecosystems. 

Implementation of the ‘healthy living on a healthy planet’ 
vision will therefore require the systematic promotion of eco-
system health (taking into account the health of both indi-
viduals and species populations) by fighting ‘diseases’, by 
prevention, spatial planning, restoration and resilience building 
(Box 3.1-1), in a similar way to human health systems and their 
health services (Section 6.1.1). To enable degraded ecosystems 
to recover, the measures should, as far as possible, lead back 
to something close to their original state, or to a state of high 
biodiversity that has historically functioned sustainably. In 
order to ensure resilient ecosystem health, species and eco-
systems first require a certain minimum amount of space that 
enables them to maintain biodiversity with a high level of 
genetic variety, self-sustaining population sizes (Hoban et al., 
2022) and the lowest possible extinction rate. The first step 
is a global target of promoting biodiversity on 30 % of land 
and ocean areas by 2030 by means of conservation or other 
effective area-based measures (CBD, 2022). Another aim is to 
preserve essential functions such as safeguarding the stored 
carbon necessary for climate protection, and to continue this 
storage without interruption or enhance it through restora-
tion. Whether the objectives are achieved also depends on 
(re-)establishing suitable living conditions for the community 
of species that provides these services (‘provision’ of space, 
microclimate, species composition, nutrients and nutrition). 
The spatial requirement should be specified depending on the 
ecosystem and can also exceed the figure of 30 % of protected 

Table 5.1-1 
Example of a classification of indicators for assessing ecosystem health. The described biological, physicochemical and socio-
economic indicators are proposed as the three main categories for assessing ecosystem health.
Source: Lu et al., 2015: 5 

Classifications Major indicators

Biological indicators

Ecosystem level vigor, organization, resilience

Community level biomass, productivity, biodiversity, organization structure,  
trophic structure, relationships within and between species

Population and individual level individual organization, biochemical reactions, age structure,  
size structure, natality and mortality, individual growth rate,  
yield, geographic range

Physicochemical indicators

Air air composition, degree of air pollution

Water water resources, precipitation, level of eutrophication,
degree of water pollution, degree of sediment pollution

Soil physical characteristics, chemical characteristics, soil structure,  
soil enzyme activity, degree of soil pollution

Socioeconomic indicators

Human Health mortality rate, incidence of major disease,  
potential risks to human health arising from environmental factors

Ecosystem services use of natural resources, conservation of water and soil,  
recreation and aesthetics, sustainability of services provision

Influence of human activities industrial emissions, land use, legislation, public participation
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area for the conservation and regeneration of biodiversity. 
For the Amazon rainforest, a requirement of as much as 80 % 
protected area is postulated in order to maintain the ability to 
self-regulate its climatic conditions (Pörtner et al., 2023). The 
specific criteria and objectives for diverse ecosystems, from the 
protected to the sustainably used, should be the subject of fur-
ther research. Finally, the healthy mosaic landscape described in 
Figure 5.1-7 can include a productive neighbourhood of largely 
protected and native ecosystems, spaces used sustainably and 
jointly by nature and humans (shared spaces), and intensively 
used spaces such as settlements (Pörtner et al., 2023). In urban 
areas, planning for the design of green and blue spaces would 
also follow corresponding criteria. 

For a concerted national and international approach, a coor-
dinated, multilateral strategy should be sought, and its imple-
mentation promoted through reporting (e.g. in national report-
ing on Target 1 of the Kunming-Montreal Global Biodiversity 
Framework) and the exchange of information. The task of de-
veloping health competence for ecosystems should also involve 

the above-mentioned veterinary and phytomedical disciplines 
as well as conservation physiology and conservation ecology. 
To achieve health competence for ecosystems, a cross-cutting 
action programme could initially involve nature-conservation 
authorities and planning and landscape-management offices, 
supported by privately organized associations and NGOs. This 
would make it possible to pool relevant knowledge and coor-
dinate implementation. Figure 5.1-1 shows that human and 
ecosystem health can be achieved in parallel and can mutually 
reinforce each other. In this context, knowledge of the phys-
iology and pathophysiology of humans, farm animals and 
crops offers starting points for identifying health criteria for 
species, populations and possibly ecosystems (by looking at 
them in an integrative way). Mutual learning between health 
systems for species and ecosystems on the one hand and health 
systems for humans on the other (Chapter 6) makes an optimal 
implementation for both conceivable. 

Figure 5.1-1
General methodology for deriving indicators and management responses to achieve both human and ecosystem health 
in parallel. The conceptual framework consists of the following elements: drivers – pressures – stressors – condition – 
responses. By means of a comprehensive set of filters, information on the coupled human-ecosystem is systematically 
subdivided and filtered to derive a specific set of indicators and measures. A report on the health of the ecosystem  
can be drawn up on this basis.
Source: Harwell et al., 2019; adapted
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5.1.1.1
Overarching recommendations for both climate-
change mitigation and biodiversity conservation
 > Abolish harmful subsidies; correct balance sheets: 

Harmful subsidies that drive climate change or bi-
odiversity loss should be redirected or abolished. 
This applies, for example, to subsidies for fossil fuels, 
which should be abolished immediately while com-
pensating for social hardship, and to subsidies for 
cultivating fodder or energy crops that lead to de-
forestation and biodiversity loss. Public and private 
sector reporting, taxes, levies and tariffs should take 
the hitherto externalized environmental and health 
costs into account.

 > Reconcile infrastructure investments with climate-change 
mitigation and biodiversity conservation; avoid path 
dependencies: An important success factor for the 
global energy transition is avoiding undesirable path 
dependencies and lock-in effects. Infrastructure in-
vestments, for example, can influence trends in emis-
sions for decades. Phasing out the use of fossil fuels 
and expanding renewable energies must therefore 
go hand in hand to avoid supply bottlenecks that 
could lead to a return to fossil fuels. Lock-in effects 
caused by new investments in the exploration and 
extraction of fossil energy sources must be avoided 
(Section 5.1.2.1). In addition, biodiversity protec-
tion should be taken into account in each case. Land 
conversion for new infrastructure (housing, roads, 
industry) should be geared towards the 30 × 30 target 
and integrated mosaic landscape planning to protect 
natural areas and biodiversity. 

 > Advance the global energy transition: The shortage of 
fossil fuels resulting from the Russian war of aggres-
sion on Ukraine should be actively used to acceler-
ate a successful transformation of energy systems; 
emissions should be reduced to a path compatible 
with a 1.5°C global warming limit. A concerted mix 
of market-based and regulatory measures can coor-
dinate the transformation of interdependent sectors, 
help avoid energy shortages, mobilize market forces 
and contribute to achieving climate, biodiversity and 
related health targets – e.g. by avoiding air pollution 
and climate extremes. 

 > Conserve ecosystems: The protection of ecosystems 
has multiple benefits for human health by safeguard-
ing ecosystem services. The habitats of humans and 
wildlife can be kept more separate, thus reducing the 
risk of new pandemics (Section 5.1.2.2). Conserving 
ecosystems avoids the release of CO2 and maintains 
their ability to absorb more carbon, which counteracts 
climate change. To this end, protected-area systems 
should urgently be expanded to cover 30 % of land 
and ocean areas – in line with the Kunming-Montreal 

Global Biodiversity Framework (CBD, 2022; WBGU, 
2021). This can also help to reduce land-use changes 
and deforestation (Dobson et al., 2020; Bernstein 
et al., 2022). In addition to implementing the pro-
tected-area target, the goal of restoring degraded 
ecosystems is also particularly important, both for 
the restoration of biodiversity (WBGU, 2021: 49 ff.) 
and for adapting to climate change (e.g. migration 
corridors; Section 5.1.2.3). 

 > Ensure the sustainable management of ecosystems that 
are in use: Ecosystems should be managed in a way 
that takes into account both biodiversity conservation 
and climate-change mitigation, e.g. by means of diver-
sified, multifunctional agricultural systems (WBGU, 
2021) or climate-friendly and biodiversity-promoting 
forestry (Smith et al., 2022b). This also includes the 
production of healthy, appropriately certified food 
for humans and animals, for example through the use 
of sustainable, biodiversity-promoting methods and 
practices in agriculture and fisheries (Section 4.1) and 
improved, more flexible management. The reduction 
of animal-based diets can open up new scope here and 
make multiple benefits possible (Section 4.1). Public 
funds should only be used if sustainability criteria 
are taken into account. 

 > Adaptation and dealing with loss and damage: 
High-income countries must finally live up to their 
responsibility for climate change and biodiversity loss 
by promoting adaptation and compensation measures, 
especially in low-income countries – also to avoid 
negative health impacts there. 

 > Sustainably safeguard the health of species and eco-
systems: Designing a healthy environment (according 
to physicochemical and biological criteria) is a prereq-
uisite for sustainably ensuring the health of species 
and ecosystems, also as a prerequisite for human 
health. The definition of acute fields of action should 
include the establishment of unpolluted (e.g. from dirt 
and noise) conditions in settlements and ecosystems, 
the latter initially applying nature-conservation law. 
Spatial planning should designate areas where species 
can develop healthy populations, where ecosystems 
can function resiliently, and people can find recrea-
tion, sometimes in places directly adjacent to those 
areas or in areas shared by species and people. In the 
restoration of degraded ecosystems, measures should 
be oriented towards the original sustainable condition 
and, if possible, approach it. In more intensively man-
aged areas, sustainable human use can include food 
production and forestry, but should remain linked to 
the goal of sustainable biodiversity, also in soils. Pro-
tection and design rules, as well as criteria for health, 
should be further developed and coordinated with 
relevant research activities. Actors in health systems 
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for ecosystems and species, as well as human health 
systems, should be engaged in a constant exchange 
so that decisions and actions are conducive to both 
human health and nature’s health.

5.1.1.2
Research recommendations
 > Research the foundations for ecosystem health: Aside 

from recognizing the spatial needs of species and 
ecosystems and strengthening natural plant and ani-
mal communities, there are few generalizable and 
quantifiable criteria for restoring and maintaining 
ecosystem health and resilience. This means there is a 
corresponding need for research. Such criteria require 
knowledge of the causes and therapeutic options when 
ecosystems have suffered disruptions of functionality, 
species diversity and species populations, as well as 
knowledge of their spatial requirements. Research is 
needed on how ecosystem health can be measured 
and implemented, also involving nature-conserva-
tion authorities and further developing their fields 
of action. Recovery measures include (1) diagnostic 
competence (e.g. the stress levels and disease burdens 
of populations), (2) ecosystem cleaning (removal of 
environmentally harmful substances and influences), 
(3) strengthening regenerative capacity and resilience, 
(4) restoring and stabilizing native conditions and 
species populations and the balance between the 
species, (5) preventing disease by creating healthy 
environmental conditions for species, biodiversity 
and interspecies interactions, and (6) balancing health 
protection and the exploitation by humans according 
to sustainability principles. In each case, this should 
be based on a deeper physiological understanding of 
the ecosystem functions in a stable state. Following 
the analogy of the medical health system, authorities 
that can contribute significantly to ecosystem health 
should be transformed accordingly; in particular, new 
findings in the fields of animal, plant and microbial 
physiology, pathophysiology and ecology should be 
taken into account promptly in therapeutic measures 
by connecting with the research landscape. 

5.1.2
Focus topics

In the following, the WBGU highlights a number of pri-
ority issues that deserve more political attention: end-
ing the exploration and extraction of fossil resources 
(Section 5.1.2.1), preventing zoonotic pandemics (Sec-
tion 5.1.2.2), and dealing with a growing habitat loss for 
humans and nature (Section 5.1.2.3). The selected topics 
also reflect the overarching, existential pressure to act.

5.1.2.1
Focus on fossil energy sources: stop exploration 
and extraction 
Stopping climate change is a conditio sine qua non for the 
protection of natural life-support systems and the vision 
of ‘healthy living on a healthy planet’. To this end, the 
CO2 emissions from fossil sources must be stopped and 
their material use limited to cases where no sustainable 
alternatives can be developed. 

International negotiations and national strategies 
of climate-change mitigation have, to date, focused on 
reducing the use of fossil fuels. While this focus is right 
and important, more attention should also be paid to the 
exploration and extraction of fossil resources and the 
corresponding planning: there is a growing discrepancy 
between the climate-change-mitigation goals of the Paris 
Agreement and the investments that are nevertheless 
continuing in the development of fossil-energy resources. 
Furthermore, the exploration, extraction and burning of 
fossil fuels also have significant direct negative impacts 
on ecosystems and human health. The need to come to 
an understanding about the future of fossil fuels as a 
whole is coming into focus too slowly. In the Glasgow 
Climate Pact (UNFCCC, 2021), the Parties to the Paris 
Agreement are explicitly called upon for the first time to 
reduce (as quickly as possible) the use of coal for energy 
(using the term ‘unabated coal’, which refers to the use 
of coal without CCS), although it does not call for the 
use of coal to be stopped altogether. There have not been 
any such agreements on reducing the use of oil and gas – 
and none were reached in 2022 at the 27th Conference 
of the Parties to the UNFCCC (COP27) in Egypt either.

The Production Gap Report (SEI, 2021) makes it ur-
gently clear that the planning of production capacity for 
fossil fuels has not yet been adjusted to the necessary 
reductions in use and emissions: by 2030, the countries 
plan to produce about twice as much fossil fuel as would 
be compatible with limiting climate change to 1.5°C, 
and 45 % more than would be compatible with 2°C 
(Fig. 5.1- 2). The required emission cuts are more than 
7 % per year from 2020 to 2030 (UNEP, 2019b: 26), 
although the shares of coal, gas and oil in the reduction 
can vary. The Production Gap Report (SEI, 2021) under-
stands that, based on the assumptions made, reductions 
in coal, oil and gas production of 11 %, 4 % and 3 % 
per year respectively will be necessary in this period. 
Yet this is not happening; instead, production plans for 
2030 include 240 % more coal, 57 % more oil and 71 % 
more gas than is compatible with the goal of limiting 
warming to 1.5°C. Taken together, the planned produc-
tion volumes of fossil fuels even exceed the quantities 
that would be compatible with the announced (and still 
insufficient) Nationally Determined Contributions to 
climate-change mitigation.
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Apart from the fact that the planned production of 
fossil fuels is not compatible with the CO2 emissions 
that will still be permissible in the future, it also involves 
other problems. Fossil fuels not only release CO2 when 
they are used; even their extraction involves consider-
able methane emissions that are harmful to the climate 
(Saunois et al., 2020; Plant et al., 2022). For biodiversity, 
the extraction of fossil fuels has both indirect effects via 
climate change and the direct negative consequences of 
habitat destruction and pollution (Harfoot et al., 2018). 
Relevant deposits of fossil fuels are located in areas that 
have hardly been touched by humans up to now, in 
areas with ecosystems of particular global importance 
for biodiversity and climate (e.g. DR Congo), or in areas 
with especially fragile ecosystems such as the Arctic. The 
IPBES identifies mining (including fossil-fuel extraction) 
as a driver of ecosystem degradation (Balvanera et al., 
2019). Furthermore, the extraction of fossil fuels is asso-
ciated with numerous other direct environmental and 
health impacts (e.g. oil: O’Rourke, 2003; unconventional 
oil and gas: Li et al., 2022). Reducing pollution from 

petrochemical substances and industrial products derived 
from them improves human health (Howard et al., 2022). 
There is a need for further research on the local health 
hazards of fossil-fuel extraction (Howard et al., 2022).

Fossil reserves (i.e. deposits that are technically and 
economically immediately exploitable) have continued to 
grow as a result of ongoing exploration, often supported 
by large government subsidies (Clarke et al., 2022: 646). 
It is already becoming apparent that many of these 
investments will be lost if climate-change mitigation is 
taken seriously. About 30 % of oil reserves, 50 % of gas 
reserves and 80 % of coal reserves must remain unused 
if climate change is to be limited to 2°C – and these 
figures are much higher if the ceiling is 1.5°C (Clarke et 
al., 2022: 698). Welsby et al. (2021) estimate that by 
2050 almost 60 % of oil and gas reserves and 90 % of 
coal reserves will have to remain unexploited in order 
to limit climate change to 1.5°C. The quantity of fossil 
resources as a whole is far larger (albeit considerably 
more uncertain) than that of fossil reserves, and their 
use could potentially release quantities of CO2 two orders 
of magnitude above the CO2 budgets that are still per-
missible (WBGU, 2011b: 113).

In its 2021 Net Zero by 2050 Roadmap, the Interna-
tional Energy Agency (IEA) shows that a global energy 
supply consistent with net zero emissions by 2050 will 
not require investment in new oil and gas fields or coal 
mines beyond the projects already agreed on up to 2021 
(IEA, 2021c). However, the realignment of fossil-fuel 
markets in the wake of Russia’s war of aggression against 
Ukraine has triggered a rapidly growing number of pro-
jects to develop new natural-gas or LNG capacity that 
threaten to seriously undermine compliance with the 
1.5°C limit (CAT, 2022). To date, it is unclear whether and 
to what extent these new projects really will be matched 
by the kind of reductions in Russian production currently 
expected by the IEA (IEA, 2022a).

In principle, the lack of explicit agreements on the 
production of fossil fuels would be less problematic if 
states would credibly and bindingly agree on reducing 
global demand for fossil fuels in line with climate targets. 
However, the Paris Agreement and the other climate- 
policy agreements reached so far do not deliver on this. 
Although the Paris Agreement sets global goals, it leaves 
the individual states considerable freedom on the size 
and design of their contributions. Uncertainty over the 
successful implementation of the climate targets thus 
remains high. First, the exploration and extraction pro-
jects reflect the expectation of resource-rich countries 
and the companies involved in exploration and extraction 
that climate policy will ultimately fail. Second, they are 
an expression of a certain race among suppliers to use 
the remaining sales markets for themselves. 

Figure 5.1-2
The ‘Fossil Fuel Production Gap’ is large – it represents the 
difference between the projected global fossil-fuel production 
based on government plans (red line) and what would be 
consistent with limiting global warming to 1.5°C or 2°C (blue 
and green lines), represented as the CO2 emissions that would 
result from burning the fossil fuels produced.  
Source: SEI, 2021
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Continued investment in deposits of fossil resources 
creates and entrenches interests and structures that 
make climate targets economically and politically more 
difficult to implement, for example because of political 
resistance from the investing companies or from people 
who fear for their jobs in the extraction of fossil fuels 
(Trout et al., 2022). If climate-policy targets are ambi-
tiously implemented in the future, these investments 
will have to be written off. Moreover, serious structural 
problems can arise especially for resource-rich countries 
whose national budgets are highly dependent on reve-
nues from the sale and export of fossil fuels if the diver-
sification of their economic structures away from fossil 
fuels is postponed for too long. A consistently high or 
even growing supply of fossil fuels also has a dampening 
effect on their prices and thus makes climate-friendly 
alternatives less competitive. As a consequence, these 
alternatives have to be given more support, for example 
by politically enforcing higher CO2 prices. 

In the WBGU’s view, it is high time to finally take 
these discrepancies seriously and to address them, as 
otherwise the chances of maintaining the internationally 
agreed limit on warming and ensuring the implementa-
tion of the ‘healthy living on a healthy planet’ vision 
will be further diminished (IPCC, 2022c). Nation states 
are key actors in bringing the production of fossil fuels 
into line with climate targets: more than half of global 
fossil-fuel production is directly in the hands of states, 
and they have a great deal of control over the rest via 
policies and concessions (SEI, 2021). They are therefore 
called upon to enforce internationally a termination of 
the exploration and extraction of fossil fuels. 

Negotiations and measures to directly limit the ex-
ploration and extraction of fossil fuels are not a fun-
damentally simpler or more promising path in climate 
policy and should not be seen as a substitute for inter-
national efforts to reduce CO2 emissions on the demand 
side. However, they can additionally safeguard emis-
sions- related agreements and processes and increase 
their effectiveness by counteracting ‘leakage’ – shifting 
emissions to countries that are less ambitious as regards 
climate policy (Asheim et al., 2019).

The question of distribution – i.e. the quantity of 
reserves a country will leave in the ground (Newell and 
Simms, 2020: 1047) – could become an explicit topic in 
multilateral negotiations – and this represents both an 
opportunity and a challenge. It raises questions as to 
how resource-rich countries can transform and diversify 
their economies and economic models – which are often 
highly dependent on the production and sale of fossil 
fuels – or reorganize them in time. It also raises ques-
tions as to which countries should receive international 
support in doing so and in what form. At the same time, 
supply-side measures may, to some extent, even be 

in the self-interest of resource-rich countries. This is 
because effective demand-side climate policies ultimately 
devalue the reserves of fossil fuels solely at the expense 
of the suppliers or producers. Supply-side measures, on 
the other hand, at least work towards higher prices which 
resource-rich countries can achieve for the remaining 
quantities of fossil fuels (Asheim et al., 2019). 

Several initiatives have already been set up to make 
progress on this issue. The Fossil Fuel Non-Proliferation 
Treaty Initiative is a network of numerous civil-society 
organizations from around the world calling for an agree-
ment to phase out the use of fossil fuels. The agreement 
it is calling for would involve ending exploration and 
phasing out existing fossil-fuel production, accompanied 
by a just transition. This demand is supported by many 
cities, governments and individual signatories, includ-
ing the WHO and the European Parliament (Fossil Fuel 
Non-Proliferation Treaty Initiative, 2022).

The ‘Beyond Oil and Gas Alliance’ (BOGA), founded 
by Denmark and Costa Rica, has set itself the goal of 
advancing and internationally discussing the phase-out 
of oil and gas production. Further members are France, 
Greenland, Sweden, Quebec, Ireland and Wales; other 
states are associate members or ‘friends’ (BOGA, no date). 

Individual countries such as France, Greenland, 
Denmark, Belize, Spain and Ireland already have legis-
lation to stop exploration: Belize, for example, with the 
aim of protecting its coral reefs (Frost, 2022).

On the occasion of the publication of the IPCC’s 
sixth Assessment Report, UN Secretary-General Antó-
nio Guterres also called on countries to refrain from new 
exploration and production of fossil fuels and to redirect 
subsidies for fossil fuels to renewable energies (“This report 
must sound a death knell for coal and fossil fuels, before 
they destroy our planet. […] Countries should also end 
all new fossil-fuel exploration and production, and shift 
fossil fuel subsidies into renewable energy” (UN, 2021b).

Recommendations for action
 > Avoid undesirable path dependencies (lock-in effects) 

caused by fossil infrastructures: Countries should limit 
the development of fossil infrastructures along the 
entire value chain from the exploration and extraction 
of fossil fuels to processing and use in order to avoid 
path dependencies that counteract the climate goals.

 > End funding and other government support for explo-
ration and extraction: Countries should phase out their 
support for fossil-fuel production. They should end 
the subsidization not only of fossil fuels themselves 
but also of their extraction, and instead prioritize 
financing climate-resilient development pathways 
with renewable energies. The call to phase out in-
efficient fossil-fuel subsidies can also be found, for 
example, in the Glasgow Climate Pact (UNFCCC, 2021).
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 > Create transparency on exploration and extraction 
projects: Countries should regularly disclose their 
plans, or the concessions they have granted, for the 
extraction and exploration of fossil resources, in-
cluding the corresponding subsidies, and report on 
them under the UNFCCC, for example in their NDCs 
or long-term strategies (SEI, 2021). It would also 
be conceivable for the IPCC to report on extraction 
pathways or to include measures to control extraction 
in the Global Stocktake.

 > Launch multilateral negotiations on phasing out the 
extraction of fossil fuels: The WBGU recommends 
that ending the exploration and extraction of fos-
sil fuels be made an issue at the international level. 
Multilateral negotiations should be sought to agree 
on an immediate halt to the exploration of new oil 
and gas fields and on timetables to end fossil-fuel 
extraction. The aim should be to bring the extraction 
of fossil fuels into line with exit paths from the use 
of fossil resources for energy and, if possible, also 
for material uses – paths that are in line with the 
still-permissible CO2 budgets (WBGU, 2021). The 
starting position of different resource-rich countries 
and their willingness to engage in such negotiations 
vary, especially in terms of their economic dependence 
on fossil fuels and their level of development. Explo-
ration moratoria, caps and phase-out pathways are 
negotiation options in the UNFCCC process (Asheim 
et al., 2019: 327). Similarly, explicit phase-out paths 
and moratoria can be agreed between the members 
of climate-action alliances or clubs – if they include 
countries with fossil deposits. 

 > Support poorer countries in their transition away from 
fossil fuels: High-income countries should support 
low-income countries in building modern ener-
gy-supply systems and thus becoming independent 
of the extraction and use of fossil fuels. To achieve 
a just transition away from fossil fuels, wealthier 
resource-rich countries might forego the further 
extraction of their fossil deposits in favour of poorer 
resource-rich countries, thus giving poorer countries 
more time to make the transition. In addition, tar-
geted financial and technological support should be 
provided to help poorer countries build modern and 
climate-friendly energy-supply systems. Econom-
ically weaker countries with few resources should 
also be supported in order to prevent from the outset 
the emergence of energy-supply structures based 
on fossil technologies. Promising approaches in this 
regard include ‘Just Energy Transition Partnerships’ 
(BMZ, 2022b), e.g. the current partnership with South 
Africa for a phase-out of coal. This approach should 
be expanded, including corresponding funding models 
(SEI and CEEW, 2022: 112)

Research recommendations
 > Equity in the phase-out of exploration and extraction: 

Further research should be conducted on how to 
handle the phase-out of exploration and extraction 
in an equitable manner, also using different principles 
of equity, and on which instruments can support such 
a phase-out at the national and international level. 

 > Design of agreements on phasing out exploration and 
extraction: There should also be more detailed re-
search on how agreements on phasing out exploration 
and extraction can be designed in such a way that they 
reliably safeguard phase-out decisions in the longer 
term – even if fossil-fuel prices rise in the meantime. 
There should also be discussion in particular on what 
role might be played by financial incentive systems 
involving compensation or more targeted support 
payments for resource-rich countries as well as the 
design of such systems, e.g. with regard to one-off 
payments vs. longer-term payment flows. 

 > Economic-policy instruments: Furthermore, possible 
economic-policy instruments should be developed 
and examined which might enable resource-rich 
countries to initiate and accelerate the necessary 
diversification of their economic structures. Deep 
structural breaks should be avoided and spaces cre-
ated for new economic developments. However, there 
are considerable limits to how far the latter can be 
(meaningfully) planned. In this context, the countries’ 
financial room for manoeuvre must also be taken 
into consideration, since they may temporarily come 
under pressure as a result of their withdrawal from 
the extraction and sale of their own fossil deposits. 

5.1.2.2
Focus on zoonotic pandemics: promote prevention 
Anthropogenic changes in ecosystems and the climate 
system are also reflected in the emergence and increas-
ing spread of infectious diseases. Emerging infectious 
diseases and pandemics are currently becoming more 
common, cause a great deal of damage and entail consid-
erable costs (over US$ 1,000 billion per year, not includ-
ing the costs of COVID-19; IPBES, 2020: 3; Dobson et al., 
2020). The COVID-19 pandemic alone may have cost tens 
of trillions up to now. As in the case of climate-change 
mitigation and biodiversity conservation, the costs of 
possible damage (loss of human life and economic costs) 
are considerably higher than the costs of precaution or 
prevention (Bernstein et al., 2022).

The pandemic risk is increasing rapidly (IPBES, 2020: 2). 
The occurrence of new pandemics is made more likely by 
human activities and anthropogenic changes in the envi-
ronment (Wu, 2021; Gibb et al., 2020a; Fig. 5.1-3). The 
majority of all emerging infectious diseases (70 %) and al-
most all pandemics are zoonoses (IPBES, 2020: 2; Judson 
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and Rabinowitz, 2021; Table 5.1-2), i.e. they are caused 
by the transmission of pathogens from wild animals to 
livestock and humans. The spillover can occur directly 
from wild animals to humans (e.g. Ebola) or indirectly 
from wild animals via livestock to humans (e.g. influ-
enza; Fig. 5.1-3). So in all likelihood, the next, as yet 
unknown, pandemic will also be a zoonosis. Zoonotic 
transmission becomes more likely the closer the contacts 
between humans, livestock and wild animals (especially 
mammals – bats, rodents, primates – and birds). Humans 
are increasingly entering intact ecosystems and wilder-
ness areas, hunting wildlife, clearing primary forests 
and savannahs, keeping livestock there (e.g. pigs, cattle, 
poultry) and extracting raw materials, which not only 
leads to ecosystem degradation but also creates new 
contact areas and pathways for pathogens to spill over 
to humans and their livestock (IPBES, 2020).

The World Biodiversity Council IPBES has compiled the 
scientific evidence on the relationship between biodiver-
sity and pandemics in a workshop report; this report has 
been an essential source for this chapter (IPBES, 2020). 
The following causes of emerging pandemics are discussed: 

The most important causes are land-use changes 
(which are responsible for more than 30 % of the new 
infectious diseases that have emerged since 1960; IPBES, 
2020: 11), usually for the expansion of agriculture 

including livestock farming, resulting in the destruction 
of natural ecosystems and deforestation, as well as the 
fragmentation of the remaining areas of wilderness (Dob-
son et al., 2020). In addition, there has been a consider-
able expansion of wildlife hunting and trading (fivefold 
increase in the last 14 years; a quarter of mammal species 
are affected), which involves a high risk of zoonotic spill-
over (Hilderink and de Winter, 2021). Biodiversity loss 
also appears to increase the risk of spreading zoonotic 
pathogens, since animal populations that pose a greater 
zoonotic risk are more common in human-dominated 
landscapes than in semi-natural ecosystems (Keesing and 
Ostfeld, 2021). Climate change is causing geographical 
range shifts in host populations, as well as in populations 
of infectious-disease pathogens (Box 2.3-2), which may 
also increase the number of contacts between wild spe-
cies and human populations and thus to more zoonotic 
spillovers (IPBES, 2020: 18 ff.; Baker et al., 2022; Gupta 
et al., 2021b). According to Carlson et al. (2022), climate 
change could become the dominant anthropogenic factor 
in interspecies viral spillover. Both the biodiversity and 
climate crises not only have an additive effect, but each 
can also reinforce the other’s impact. Population growth 
and urbanization can also increase interaction between 
wildlife and humans (Baker et al., 2022; Perrin et al., 
2022; Gibb et al., 2020b). 

Figure 5.1-3
Origins and anthropogenic drivers of emerging zoonotic diseases and pandemics. Microbes have evolved within species 
of wildlife over evolutionary time (left). These microbes become emerging infectious diseases (EIDs) when anthropogenic 
environmental changes alter the population structure of their reservoir hosts and bring wildlife, livestock and people into 
contact (centre). These interactions can lead to interspecies transmission of microbes, spillover to livestock and people and the 
emergence of novel diseases (right). Some EIDs can develop into pandemics when zoonotic pathogens transmit easily among 
people and spread in cities and travel and trade networks. 
Source: IPBES, 2020: 12; caption abridged.
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The main indirect causes are changing global con-
sumption patterns, as well as the considerable increase in 
demand for agricultural and wildlife products (e.g. farmed 
and wild meat, bushmeat). In addition to the direct causes 
mentioned above, this leads to an expansion and inten-
sification of contacts between humans and wild animals, 
which harbour a very large number of as-yet- undiscov-
ered viruses that can be transmitted to humans.

Prevention and multiple-benefit strategies
Preparatory and reactive strategies to zoonotic pandemics 
are indispensable but not sufficient. Many pandemic 
strategies do not begin until after the infectious dis-
ease has broken out. One example is the report of the 
Global Preparedness Monitoring Board of the World Bank 
and WHO entitled ‘A World in Disorder’ (GPMB, 2020), 
which gives valuable recommendations on vaccines, 

Table 5.1-2
Zoonotic pathogens causing recent epidemics
Source: based on Judson and Rabinowitz, 2021; extended with information from Laurenson-Schafer et al., 2023;  
Lum et al., 2022; Falendysz et al., 2023; Titanji et al., 2023; Pan et al., 2023

Zoonotic pathogen Reservoir host/Vector Disease (key syndromes) Major recent epidemics

MPXV Rodents, other mammals Mpox  
(rash, fever, skin and  
mucosal lesions)

Global (2022–present)

SARS-CoV Likely bats SARS  
(systemic inflammatory  
reaction, focus on lungs) 

Global (2002–2003)

MERS-CoV Dromedary camels MERS  
(systemic inflammatory 
reaction, focus on lungs) 

Saudi Arabia, South Korea 
(2012–2019)

SARS-CoV-2 Unknown COVID-19  
(systemic inflammatory 
reaction, focus on lungs)

Global (2020–present)

Ebola virus Likely bats Ebola virus disease
(haemorrhagic fever)

West Africa (2013–2016), 
DRC (2018–2020)

Lassa virus Multimammate rat Lassa fever 
(haemorrhagic fever)

Nigeria (2018)

Rift valley fever virus Aedes and Culex
mosquitoes

Rift valley fever
(haemorrhagic fever)

East Africa (2006–2007)

Zika virus Aedes mosquitoes Zika virus disease  
(arthralgia/myalgia, rash)

Brazil, Americas  
(2015–2016)

Chikungunya virus Aedes mosquitoes Chikungunya fever  
(arthralgia/myalgia, rash)

Indian Ocean islands,  
India (2004–2007)

Dengue virus Aedes mosquitoes Dengue fever  
(arthralgia/myalgia,
rash, haemorrhage)

Americas (2010)

West Nile virus Birds/Culex mosquitoes West Nile disease  
(meningitis/encephalitis, 
paralysis)

United States (2002)

Influenza A viruses Waterfowl, poultry, pigs Influenza  
(pneumonia)

Global (2009)

Yersinia pestis Rats/fleas Plague  
(sepsis, pneumonia)

Madagascar (2017)

Brucella spp. Cattle, sheep, goats Brucellosis  
(undulant fever,  
endocarditis)

China (2020)

Coxiella burnetii Cattle, sheep, goats Q fever  
(pneumonia, hepatitis)

Netherlands (2007)
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pharmaceuticals and diagnostics, but does not even 
mention the preventive strategy of reducing zoonotic 
spillovers (Bernstein et al., 2022). Reactive strategies 
available to date (early detection and containment of 
pandemics, research and education, quarantine, masks, 
vaccines, therapies; e.g. Edwards et al., 2022) are indis-
pensable but not sufficient. In addition, drug develop-
ment often relies on biodiversity, natural compounds, 
indigenous knowledge and traditional medicine.

Preventive strategies must therefore also be devel-
oped (Box 3.1-1), especially biodiversity conservation. 
These begin before the zoonoses spill over to humans, 
the aim being to reduce contacts between humans and 
wild animals (Ellwanger et al., 2021). The starting points 
are the causes that lead to increased contacts between 
humans, wild animals and livestock and thus to the 
emergence of zoonoses (spillover): primarily land-use 
changes and biodiversity loss. The establishment of pro-
tected-area systems, the containment of wildlife hunting 
and trading – taking into account the rights of indigenous 
peoples and local communities and possible side effects 
on other sustainability goals – as well as the inclusion 
of the demand side and consumer behaviour and, last 
but not least, climate-change mitigation offer important 
starting points. These measures aim to separate humans 
and wildlife more in order to reduce contacts. The costs 
of prevention strategies are orders of magnitude lower 
than the costs of pandemics (Bernstein et al., 2022), so 
that they are cost-effective even if they only cause a 
small reduction in the frequency of viral zoonoses. 

Synergies between several SDGs (Di Marco et 
al., 2020) as well as multiple benefits offered by the 
different measures should also be used to mitigate pan-
demic risks. Here are two examples: 
 > Ecosystem protection is also a public-health strat-

egy (Ellwanger et al., 2021). Biodiversity-conserving 
preventive measures (e.g. protected-area systems) 
against zoonoses have important multiple benefits 
with global goals of conserving and restoring bio-
diversity and ecosystems, sustainable land use and, 
last but not least, climate-change mitigation (WBGU, 
2021; IPBES, 2020; Dinerstein et al., 2020; Wu, 2021).

 > Lower consumption of animal products involves 
multiple benefits. Reducing animal-based products 
in diets has positive effects on human health (Sec-
tion 4.1). However, less factory farming also leads to 
improvements in animal welfare, reduces the risk of 
zoonotic spillovers and contributes to climate-change 
mitigation and biodiversity conservation. Because 
livestock are a driver not only of zoonoses (Ellwanger 
et al., 2021) but also of climate change, land-use 
changes (expansion and intensification of agriculture), 
biodiversity loss, food crises (also due to land require-
ments for animal feed production) and competition for 

land use (WBGU, 2021). Wildlife hunting threatens 
more than 300 mammal species with extinction in 
developing countries (Ripple et al., 2016) and is a 
factor in the development of pandemics (Hilderink 
and de Winter, 2021). 

Recommendations for action
 > Strengthen efforts to set up protected-area systems: 

Implementation of the CBD’s Kunming-Montreal 
Global Biodiversity Framework is key not only for 
biodiversity conservation, but also for combating 
zoonotic pandemics (CBD, 2022b). In particular the 
target of placing 30 % of terrestrial, limnic and marine 
areas under protection by 2030 – or taking other 
area-based nature-conservation measures and inte-
grating them into protected-area systems – should 
be pursued now with great momentum, as protected 
areas can help to reduce land-use changes and de-
forestation (Dobson et al., 2020; Bernstein et al., 
2022) and to keep human and wildlife habitats more 
separate. Strategies for the restoration of degraded 
ecosystems should be added (WBGU, 2021: 49 ff.). In 
view of the tension between the integrated landscape 
approach and the need to separate people and wild 
animals, sufficient space must be given to protected 
areas in accordance with the mosaic approach.

 > Regulate the trade in wildlife and wildlife products: 
Wildlife hunting in low-income countries and trading 
in the products is a factor in the emergence of zoon-
oses and should therefore be more strictly regulated 
(IPBES, 2020; Vora et al., 2022; Dobson et al., 2020; 
Bernstein et al., 2022). However, blanket prohibitions 
should be avoided because of the complexity of the 
issues involved. Due to possible side effects on other 
SDGs (e.g. protein supply), and out of respect for 
indigenous peoples’ ways of life, regulation should 
be based on a holistic view of ecological and socio-
economic contexts (Booth et al., 2021).

 > Begin with consumption patterns and supply chains: 
Strategies should be promoted that, for example, focus 
on reducing the consumption of animal-based prod-
ucts and thus help reduce factory farming and the as-
sociated use of land for animal feed production. Along 
supply chains (Section 7.6), more attention should 
be paid to avoiding or repairing destruction caused 
by infrastructure projects (e.g. road construction, 
mining), further destruction of primary forests and 
fragmentation of essential natural areas (especially 
in biodiversity hotspots), and to using sustainable 
timber management as an instrument for expanding 
natural and near-natural forest areas.

 > Establish measures for zoonosis prevention and man-
agement: More use should be made of nature-con-
servation measures to prevent zoonotic spillovers. 
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The Financial Intermediary Fund for Pandemic 
Prevention, Preparedness and Response (FIF PPR; 
World Bank, 2022), which was set up by the World 
Bank in 2022, seems to focus primarily on promoting 
measures in the health sector, not on using conser-
vation measures as preventive strategies for averting 
zoonotic spillovers as discussed in this chapter. It 
should therefore first be examined whether – in 
close cooperation with the CBD and the GEF – this 
focus can be extended, or whether additional financ-
ing instruments should be created within the CBD 
framework. Second, the capacities of regional net-
works and authorities for zoonosis prevention should 
be strengthened. The Washington Convention on 
International Trade in Endangered Species of Wild 
Fauna and Flora (CITES) plays an essential role in 
monitoring and regulating the trade in wildlife. To 
improve implementation, the financial, organiza-
tional and personnel capacity of regional networks 
and national authorities should be expanded (Dob-
son et al., 2020). Third, implementation of the CBD’s 
Kunming-Montreal Global Biodiversity Framework 
(2022) should always pay special attention to the 
role of biodiversity conservation in the prevention 
of zoonotic pandemics (Vora et al., 2022). The CBD 
should become the main forum for pandemic pre-
vention in the context of biodiversity and nature 
conservation, and be given corresponding financial, 
capacity-building and regulatory backing. Preven-
tive strategies should also be taken into account 
in the multilateral Pandemic Treaty that is yet to 
be negotiated (Section 7.2.2). Close cooperation 
with CBD and CITES would make sense here. Fourth, 
there is a need to create a pandemic early-warning 
system in which information on sporadic zoonotic 
events up to large-scale epidemics can be accessed 
quickly and transparently (Holmes, 2022). Global 
databases on virus genomes and serology should be 
developed and networked with the early-warning 
system (Bernstein et al., 2022). Fifth, the World 
Biodiversity Council should consider updating the 
workshop report on Biodiversity and Pandemics 
(IPBES, 2020) and potentially developing it into a 
special report together with the IPCC, also in order 
to encourage relevant research activities. Finally, the 
WHO identifies five phases in infectious diseases 
(pre-emergence, emergence, localized transmission, 
epidemic, and pandemic). Zoonotic spillover should 
be added as a further phase (Bernstein et al., 2022).

Research recommendations
Research into the above-mentioned preventive strategies 
should be stepped up across the board. In particular, 
knowledge gaps on the following points should be closed: 
 > Step up research on the conservation and restoration 

of biodiversity and ecosystems as pandemic prevention: 
It should be clarified in greater detail how anthropo-
genic factors (e.g. land-use changes, climate change, 
overexploitation) influence the emergence of zoonoses 
and whether ecosystem restoration can reduce the fre-
quency of zoonotic host animals (Keesing and Ostfeld, 
2021). How do climate-change-induced species shifts 
influence the emergence and spread of zoonoses? Is it 
possible to estimate the specific land requirements for 
biodiversity and ecosystem services required from the 
perspective of pandemic prevention? Can the integrated 
landscape approach (WBGU, 2021: 42) be helpful in 
providing a framework for the preventive strategies 
against zoonoses that are the focus here, e.g. in pre-
venting zoonotic spillovers from livestock to humans? 

 > Improve research into and monitoring of wildlife 
trafficking: Research and monitoring should be 
strengthened to improve knowledge and data on 
the causes, connections and containment of wildlife 
trafficking. 

 > Strengthen microbial research on the emergence risks of 
zoonoses: Longitudinal studies on virus dynamics in 
reservoir and spillover host populations could contrib-
ute significantly to containing the zoonotic risk (Guth 
et al., 2022). Monitoring and detection of viruses and 
their transmission pathways between wildlife species 
should be linked to studies on climate-induced range 
shifts of species (Carlson et al., 2022). 

 > Strengthen economic research on the cost-benefit ratio 
in the prevention of zoonoses: Targeted economic 
research should be promoted on the cost-benefit 
ratio in the prevention of zoonoses by conserving 
and restoring biodiversity and ecosystems, and by 
sustainable land use.

In all these research efforts, particular attention should 
be paid to an appreciation of indigenous knowledge and 
the incorporation or consideration of this knowledge 
in other knowledge systems of research and education.

5.1.2.3
Focus on habitat loss and new limits to habitability 
Humans and nature are equally affected by a growing 
impairment of the natural living conditions in their native 
living environment or habitat. Because of increasingly 
extreme climatic conditions and the progressive deg-
radation of ecosystems, environmental conditions in 
some regions are shifting away from what has hitherto 
been a life-friendly niche (Sections 2.1, 2.3; Box 5.1-2). 
As a result, humans, animals and plants are losing their 
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habitats and life-support systems, and in lower latitudes 
they are being irretrievably lost – especially for higher 
life forms – as climate change advances (Fig. 5.1-3). 
The settlement of a region is based on “environmental 
conditions […] that support a healthy […] life, pro-
ductive livelihoods, and sustainable intergenerational 
development” for humans and other species (Horton et 
al., 2021: 1280).

Climate change and degradation of the  
natural environment
Not only are global temperatures racing from one record 
to another; extreme weather events such as heat waves, 
periods of drought, storms and heavy rainfall events 
are also increasing in intensity, duration and, in some 
cases, frequency (Box 5.1-2). In addition, there are more 
frequent fires, flooding events along rivers and coasts, 
and rising sea levels. These are all causes of increasing 
habitat loss and of new limits to habitability, which are 
affecting humans, animals and plants in approximately 
the same regions or latitudes, and depend on the extent of 
global warming (IPCC, 2022d). Heat waves with extreme 

temperatures above the tolerance limits for life for hu-
mans and other species are particularly relevant drivers 
(Section 2.3; Fig. 5.1-4). Warming further exacerbates 
habitat loss (IPCC, 2022d). International climate policy 
discusses this connection as ‘loss and damage’ (Fig. 5.1-5).

The currently observed migration of a wide variety of 
species from their present habitats as a result of climatic 
changes indicates that climate change is progressing too 
rapidly for organisms to adapt to the changing condi-
tions (Figs. 2.1-1, 2.3-5). At the same time, there are 
evolutionary limits to adaptation that cannot be over-
come (Pörtner, 2021). This has already led to different 
distribution patterns of marine, terrestrial and freshwater 
species; it influences the functionality of ecosystems and 
also has a direct, negative impact on human health and 
well-being through the loss of ecosystem services (Pecl 
et al., 2017; Beyer and Manica, 2020). 

In the foreseeable future, climate developments can 
be expected that will make human life and the life of 
animals and plants permanently impossible in some 
regions of the world. In addition, there will be a loss of 
land area due to sea-level rise. A prominent example is 

Box 5.1-2

New limits to habitability because of climate 
change: topical examples

The following examples of heat waves, forest and moorland 
fires and drinking-water shortages illustrate the consequences 
of climate change relating to shifting limits of habitability 
that are already being felt around the world today. Due to 
comparable physiological effects, similar health burdens are 
to be expected at least in the animal world. 

Heatwaves in India and the UK in 2022: In March 2022, 
India experienced the hottest month since weather records 
began 122 years ago (Zachariah et al., 2022). A few weeks 
later, there was another prolonged heat wave with temperatures 
exceeding 42°C in numerous cities across the country (ESA, 
2022). Temperatures of 43 – 46°C were recorded in many parts 
of India in April 2022, and the European Space Agency (ESA) 
recorded ground surface temperatures above 60°C (ESA, 2022) 
in several areas in India. Climate change has led to a thirty-fold 
increase in the probability of such an event occurring in South 
Asia (Zachariah et al., 2022).

The July 2022 heatwave in the UK, which saw temperatures 
exceed 40°C for the first time since weather records began, 
presented major challenges to the national health system. The 
number of emergency calls skyrocketed across the country. 
The full extent of the impacts of these heat waves on regional 
ecosystems, human and animal life-support systems, and on the 
health of humans and other species will require further investi-
gation. However, heat and heat waves pose a major health risk 
and can be the reason for many illnesses and for spikes in death 
figures (Section 2.3; Phung, 2016; Song, 2017; Turner, 2012).

Forest and moorland fires in Siberia, 2020: Forest fires 
are not uncommon in Siberia in summer. However, high 

temperatures caused particularly extensive forest and peat-bog 
fires in 2020, accompanied by a massive release of methane. 
The highest temperature ever recorded in the Arctic was 38°C 
on 20 June 2020 (WMO, 2021). The 2020 event was excep-
tional because it led to a significant increase in fire activity, also 
north of the Arctic Circle. The increase in the extent, severity 
and frequency of fires as climate warming continues will affect 
the vegetation and permafrost dynamics and increase the 
likelihood of irreversible thawing of the permafrost, leading to 
a gigantic methane release as well as a conversion from forest 
to savannah (Talucci et al., 2022). The heat and the massive air 
pollution caused by the emission of smoke over wide areas led 
to considerable health hazards for the population (Ciavarella 
et al., 2021). 

Drought in Cape Town 2018 – The ‘Day Zero’ crisis: The 
South African province of Western Cape suffered from extreme 
rainfall shortages between 2015 and 2017 (Otto et al., 2018). 
In early 2018, the water crisis finally reached a level that raised 
fears that the mega-city of Cape Town would run out of water 
in March 2018; this became known as the ‘Day Zero’ crisis. In 
such an eventuality, the population would have received a daily 
ration of 25 litres of water per person from central distribution 
points (the average daily consumption per capita is about 200 
litres; Parks et al., 2019). This would have made Cape Town 
the first city in the world to run out of water. The daily ration 
of only 25 litres per person per day would have been insuffi-
cient for people to live hygienically. Authorities warned that 
water-borne diseases such as cholera, hepatitis A and typhoid 
fever would become more common if water from contaminated 
collection containers was used for drinking (Parks et al., 2019). 
Heavy rainfall finally defused the situation in June 2018. As 
the likelihood of such a drought event has tripled due to climate 
change (Otto et al., 2018), the Cape Town Water Strategy has 
since been revised (City of Cape Town, 2022).
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Figure 5.1-4
Prospective loss of habitat in terrestrial and marine ecosystems as climate change advances. Native habitat is being lost in all 
latitudes due to the climate-dependent emigration of species (Fig. 2.1-1, 2.3-5). In some cases, new ecosystems with unknown 
properties can emerge there as a result of immigration from warmer areas. However, habitat loss in low latitudes is irreversible 
and expansive as climatic conditions become more hostile to life (purple zones). This also applies to the human habitat in low 
latitudes due to the increasing combination of extreme temperatures with high humidity (Fig. 2.3-5).
Source: IPCC, 2022a: Fig. AI.15.
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Figure 5.1-5
Loss and damage due to climate change 2008–2020 (exemplary selection). The list demonstrates the restriction of living 
conditions and thus the quality of the natural habitat on many continents, e.g. due to an increasing number of extreme events. 
Source: Birkmann et al., 2022: Fig. 08.10 
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the flooding of small island states and low-lying coastal 
zones (Section 2.3). Without migration, in 50 years a 
third of the world’s population is expected to be liv-
ing outside the thermal niche suitable for humans, and 
some regions will be at least seasonally uninhabitable 
(Section 2.3; Mora et al., 2017; Im et al., 2017; Kang 
and Eltahir, 2018; IPCC, 2022d; Xu et al., 2020). In 
addition to direct impacts on human, animal and plant 
health, this will also have negative consequences for 
agriculture and forestry. The threat to food security 
and economic life-support systems will contribute to a 
further narrowing of the human niche. 

Similarly, the risk of flooding for humans and eco-
systems in coastal zones and the corresponding habitat 
losses will also increase significantly in the course of the 
century due to rising sea levels (Pörtner et al., 2022a: 62; 
Section 2.3). By 2050, also driven by population growth 
and urbanization, more than a billion people in low-lying 
cities and settlements will be endangered by coastal 
climate risks, a significant proportion of them in Asia 
(Pörtner et al., 2022a: 62). Timely adaptation can at least 
temporarily reduce most of the damage for humans and 
ecosystems here. However, if climate change continues 
unchecked, withdrawal will be the only possible response 
in many coastal cities (WBGU, 2016: 80; IPCC, 2019a).

Climate change as a cause of migration and flight
In the future, climate change and consequent environ-
mental changes will gain significant weight as factors in 
migration decisions, and global migration movements 
are likely to be increasingly shaped by climatic and en-
vironmental changes as well. In the meantime, the term 
‘climate-induced human (im-)mobility’ has been coined 
to describe migration (voluntary decision), displacement 
(involuntary) and planned resettlement (voluntary), as 
well as voluntary and involuntary (‘trapped’) immobility 
caused by various social and economic factors. Immo-
bility in the face of climate risks can be an expression 
of an insufficient ability to act and an associated higher 
or high level of vulnerability. At the same time, it can 
also be a deliberate decision to maintain life-support 
systems, economic activity and social and cultural ties 
to places (Cissé et al., 2022). In most cases, people only 
leave their homes temporarily and return as soon as it 
is possible (unless there is an irreversible loss of spaces 
with conducive living conditions). 

About 80 % of climate-induced migration and refugee 
movements worldwide take place within national borders 
(internal migration; WBGU, 2018; Pörtner et al., 2022a). 
International, i.e. cross-border, movements are mainly 
between countries with common borders (Pörtner et al., 
2022a). In 2021, weather-related extreme events, above 
all storms and floods, caused 22.3 million people to 
become internally displaced (iDMC, 2022). Geophysical 

events, such as volcanic eruptions or tsunamis, led to 
1.4 million internally displaced persons. East Asia, Af-
rica and South Asia have the highest number of inter-
nally displaced persons globally, and natural disasters in 
Southeast Asia and the Pacific are the dominant cause of 
internal displacement and internal migration (Fig. 5.1-6).

Health risks for migrants
The comprehensive 2018 report of the UCL-Lancet Com-
mission on Migration and Health sets out in detail the 
many health risks threatening people who are currently 
migrating or have migrated in the past (Abubakar et al., 
2018). These differ according to the type and distance 
of the migration (e.g. regional seasonal migration, flee-
ing over long distances), phases of migration (before 
departure, during transit, upon arrival, after a possible 
return) as well as with regard to specific groups of people 
(e.g. children, women, elderly people; Abubakar et al., 
2018). The health of the people affected is determined 
by many political, cultural and structural factors: for 
example, social and economic exclusion due to racial 
and cultural discrimination, limited access to education 
and health systems, food insecurity, and lack of access 
to health-related technical infrastructure (e.g. supply 
of clean water, energy) can affect people’s health situ-
ation in different migration situations (Abubakar et al., 
2018). In this context, the health of migrants can be 
at risk their entire lives. For example, there is a higher 
risk of illness for mothers and babies before, during 
and after birth (Bollini, 2009). Children and adoles-
cents are at risk of mental illness, malnutrition and 
developmental deficits (Abubakar et al., 2018). They 
are also increasingly exposed to traumatic experiences 
such as child marriage, sexualized violence and abuse 
(Mason-Jones and Nicholson, 2018; iDMC, 2022). The 
health consequences of such trauma, learning losses and 
reduced social interactions can have long-term negative 
effects on the socioeconomic situation of the children 
affected, and contribute to poverty later in life and 
across generations (Mason-Jones and Nicholson, 2018). 
Unaccompanied migrant minors and children left behind 
in the places of origin are particularly vulnerable to 
health risks (Fellmeth G, 2018; Abubakar et al., 2018). 
Migrants of all ages who suffer from chronic non-com-
municable diseases (e.g. cardiovascular diseases) also 
often do not have sufficient access to the necessary 
health services during and after transit (WHO/Europe, 
2018). Migrants are increasingly affected by a double 
health burden of non-communicable and communicable 
diseases, i.e. infectious diseases such as tuberculosis or 
malaria (Abubakar et al., 2018). Finally, older people 
with a migration history often report deteriorating health 
and exhibit increased health-risk factors (Solé-Auró, 
2008; Pudaric, 2000).
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Moreover, the loss of one’s home and familiar living 
environment due to natural disasters, climate change 
or environmental degradation and the resulting migra-
tion represent drastic and traumatic life events that can 
have a long-term and profound impact on mental health 
(Shultz, 2019). The people affected experience a sudden 
and comprehensive loss of their material possessions, 
social networks and communities, as well as their cultural 
identities, roles and functions. People who are forced 
by environmental changes to migrate are also often ex-
posed to further trauma and violence during their flight 
(Shultz, 2019). There is a higher risk of various mental 
illnesses such as post-traumatic stress disorder, anxiety 
disorders and depression, which particularly affect mi-
grants (Close, 2016). In addition, people can be affected 
by psychological stress as a result of environmental 
destruction in their living environment even before their 
displacement; this is referred to as solastalgia or eco-grief 
(Albrecht et al., 2007; Cunsolo and Ellis, 2018). Overall, 
it can be assumed that the societal inclusion of migrants 
and their individual opportunities for development are 
impeded or reduced by the health risks mentioned. 

Organized retreat from endangered areas:  
migration as a strategy
Adaptation to climate change and local disaster-risk- 
reduction measures will reach their limits in some regions 
in the future, leaving only emigration as a meaningful 
option for a life of well-being and health. Against this 
backdrop, the discourse on climate-change-induced and 
environment-induced migration has changed from a neg-
ative connotation (e.g. climate refugees, environmental 
refugees) to a proactive and ‘(more) positively con-
noted’ strategy that should be managed and promoted 
(Vinke et al., 2020). One of the main arguments here is 
that the people affected should have a choice to weigh 
up available options in advance in order to be able to 
make a conscious, situation- and context-specific deci-
sion (Vinke et al., 2020). However, deficits also become 
clear: those affected do not always have such freedom 
of choice and action; moreover, (planned) migration and 
also resettlement can worsen a person’s quality of life 
and lead to ‘maladaptation’, an unsuccessful adjustment 
to new living conditions. A planned retreat must include 
not only the participation and support of the people 

Figure 5.1-6
Internally displaced persons as a result of natural disasters (weather-related and geophysical) and conflict by world region 
in 2021. On methodology: many people are displaced more than once. For example, if a person flees four times in one year,  
that is counted as four internal displacements.
Source: iDMC, 2022 
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affected in planning a relocation to safe settlement areas 
(planned relocation), but also measures to facilitate safe, 
orderly and regular migration via normal routes, as well 
as comprehensive risk prevention to minimize the neg-
ative side effects of flight and displacement (UNHCR, 
2022). This underlines the important role of planning and 
implementing a proactive migration policy and migration 
itself by the responsible actors which, above all, takes 
into account the needs of the most vulnerable people 
(Ajibade et al., 2020; Nagle Alverio et al., 2021; Horton 
et al., 2021). The comprehensive provision of health ser-
vices before, during and after migration (Abubakar et al., 
2018) is crucial in order to address the multiple health 
risks described above that migrants face. Health systems 
should be equally accessible to all migrants (universal 
health coverage), meet migration-specific requirements 
(Abubakar et al., 2018) and make societal, including 
economic, inclusion possible. Successful adaptation to 
the climatic and other natural living conditions of the 
new settlement area is also essential.

Conservation of biodiversity and ecosystem 
services: planned or controlled relocation of species 
Human-health stresses due to climate change are a specific 
manifestation of the health stresses to which individual 
species and biodiversity are exposed in climate change 
and during migration. The primarily temperature- and 
precipitation-driven migration of organisms leads to shifts 
of and changes in ecosystems, new encounters between 
species and with pathogens, and new roles for species in 
ecosystems. This results in a destabilization of the func-
tional structure of ecosystems, the stress-induced decrease 
of biomass and a weakening of ecosystem services.

In a similar way to managed migration for human 
societies, planned relocation or facilitated migration of 
species can moderate the impacts of climate change, for 
example by creating migration corridors in the course 
of ecosystem restoration (Fig. 5.1-7). This applies in 
particular for stationary (non-mobile or sessile) or 
slow-moving species (e.g. trees, corals, mussels) that 
would otherwise be threatened with extinction outside 
their adaptation limits. In this way, the functionality of 
ecosystems can be largely preserved and their resilience 
increased (Schwartz et al., 2012). This also applies to the 
managed relocation of species, populations or genotypes 
outside their historical geographical ranges (Richardson 
et al., 2009; Schwartz et al., 2012). The environmental 
conditions of the new locations should also be within 
the species-specific niche over the long term. Main-
taining connectivity between current and future hab-
itats (e.g. migration corridors for all life stages) is also 
becoming increasingly important to ensure sustainable 
protection of biodiversity over generations (Schloss et 
al., 2022). This requires, for example, the designation 

of sufficiently large protected areas, the early incorpo-
ration of connectivity information into regional spatial 
planning, and the integration of over- or underpasses 
into transport infrastructure planning. The controlled 
return of species to former habitats can also be affected 
by climate change. Successful (re-)establishment is only 
possible within the species-specific niche, building on 
knowledge of adaptation limits or tipping points of the 
species involved as well as their communities, taking 
into account the respective location- and system-specific 
interactions. This includes food availability and type, 
the existence of predators and other, new interactions, 
both for the target species and for the ‘recipient eco-
system’ (Schwartz et al., 2012). Government agencies 
or non-governmental conservation organizations must 
develop detailed guidelines or strategies for resettlement, 
depending on the respective region and the competencies 
prevailing there. In the best case, this would be done with 
the involvement of the public, be accompanied by inter-
disciplinary expert advice and the systematic monitoring 
of the relocated species and the recipient ecosystem. 
This enables resource managers to make informed deci-
sions, above all when existing management practices are 
no longer effective for future changes (Schwartz et al., 
2012). In already degraded ecosystems, migration corri-
dors (Fig. 5.1-7) can also facilitate the reintroduction of 
locally extinct species from neighbouring areas, provided 
climate change still allows this. Examples of successful 
migration include the reintroduction of the wolf to Ger-
many and the recovery of the beaver and other species. 
On the other hand, in the case of climate-change-induced 
migration and resettlement, it is ultimately still unclear 
how the newly emerging ecosystems will develop their 
functionality and properties in habitats abandoned by 
native species.

Recommendations for action 
 > Develop regulated forms of human migration, espe-

cially from regions that will be uninhabitable in the 
future: Regulated forms of human migration should be 
developed for regions where the limits of adaptation 
to climatic and environmental change will be reached 
in the foreseeable future. This includes strengthening 
and expanding regional migration regimes in Africa, 
Asia, Latin America and in European neighbours that 
promote regulated cross-border movement, make 
migration conducive to development, guarantee free-
dom in migration decisions and protect migrants from 
violence and abuse. Already in 2018, the WBGU rec-
ommended creating a climate passport for the popula-
tion of low-lying island states as a strong multilateral 
instrument to open up early, voluntary and dignified 
migration options (WBGU, 2018). In order to reduce 
the health risks of migrants, negative political, cultural 
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and structural influences on health should be reduced 
and equal access to health-related infrastructures, 
educational and health systems should be ensured. 
These should provide adequate health services for all 
migrants and meet migration-specific requirements.

 > Loss and damage – pay people’s ‘moving costs’: Climate 
change is already causing damage and loss world-
wide. The foreseeable necessary relocation of set-
tlements and cities requires the acquisition of land, 
the construction of new buildings and infrastructure 
elsewhere, and the creation of income opportunities 
for the population affected. Against this background, 
Germany’s Federal Government should commit to the 
Global Compact on Refugees. This means using the 
bilateral and multilateral instruments of humanitarian 
aid and development cooperation in the spirit of the 

‘humanitarian development peace nexus’ increasingly 
to support sustainable prospects of integration and 
adaptation at the place of resettlement.

 > Facilitate the migration of species with intercon-
nected protected areas and ecosystems: The cli-
mate-change-induced migration of organisms re-
duces the functionality of ecosystems and weakens 
ecosystem services. Planned relocation or the facili-
tated migration of species/organisms, e.g. by creat-
ing migration corridors, can mitigate the impacts of 
climate change. Therefore, protected areas and their 
connectivity through migration corridors should be 
planned and implemented accordingly, taking into 
account the species-specific requirements of the re-
spective environmental conditions. In line with the 
integrated-landscape approach (WBGU, 2021), the 

Figure 5.1-7
A multifunctional ’scape across land, freshwater and marine biomes, including large, intact wilderness spaces (blue circles), 
shared spaces (yellow circles) and anthromes (red circles). In shared spaces the mosaic of intact natural habitat provides critical 
contributions from nature to people. Corridors of natural habitat (yellow arrows) are illustrated facilitating climate migration of 
species up elevational gradients. This multifunctional ‘scape concept can assist integrating global and large-scale targets within 
local geographies.
Source: Pörtner et al., 2021 
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WBGU recommends improving the interconnectivity 
of protected areas –both with each other and with the 
surrounding land area – in order to conserve and en-
hance biodiversity and ecosystem services, strengthen 
resilience to climate change and ensure goods and 
services for people in the long term (WBGU, 2021). 
Furthermore, an expansion of protected areas to 30 % 
of the global area and the conservation of natural 
carbon storage by ecosystems should be integrated 
into the management plans.

Research recommendations
 > Rethink ecosystem management for the translocation of 

species and species communities: In order to maintain 
and strengthen ecosystem services and biodiversity, it 
is necessary to develop new management approaches 
that take into account not only regional human activ-
ities but also the impacts of climate change on species 
and ecosystems. Regional scientific studies on the 
possibilities of the migration of species or species 
communities (e.g. via natural corridors) and especially 
on managed relocation are necessary to answer the 
scientific, ethical and legal questions and concerns 
that may arise in this context (Schwartz et al., 2012). 
These studies should be carried out in direct coopera-
tion with the competent authorities and stakeholders. 
There should also be more research investment in 
the production of global datasets on the status of 
ecosystems, threatened species and protected areas, 
as well as on the “status of interconnections between 
protected-area systems, on their integration into the 
landscape, and on the coverage of critical ecosystem 
services and other effective area-based conservation 
measures” (WBGU, 2021: 299).

 > Improve understanding of the adaptation limits of 
species and species communities: In order to assess 
whether species can colonize a region, it is neces-
sary to understand the adaptation limits or tipping 
points of both the species involved and their com-
munities, taking into account the respective site- and 
system-specific food chains and, if applicable, symbi-
oses (e.g. in the case of warm-water corals). Particu-
larly with regard to the selection of new sites for the 
translocation of species and species communities, this 
includes knowledge of the environmental conditions 
and their variability, or the occurrence of limiting en-
vironmental conditions (with values beyond tolerance 
or adaptation limits, both temporary and permanent). 

 > Prepare for the limits of habitability: It is foreseeable 
that the number of places will increase where meas-
ures for adapting to the impacts of climate change 
will reach their limits due to detrimental natural living 
conditions (e.g. heat, flooding). Therefore, climate 
migration should also be internationally recognized 

in the future as one strategy among others (Mach and 
Siders, 2021; Aleksandrova et al., 2020). Interdiscipli-
nary research on climate-induced migration should be 
promoted in order to develop a better understanding, 
as well as long-term and flexible protection options 
(WBGU, 2018). The key element is to ensure a safe 
and orderly movement of people within and between 
countries and to guarantee the freedom of those af-
fected when making migration decisions. The WBGU 
has discussed the option of a climate passport in this 
context (WBGU, 2018). By preparing in good time 
for the approaching limit of habitability in a region, 
a gradual deterioration of life-support systems and 
the associated negative psychological, health and 
socio-cultural effects should be prevented as early 
as possible. 

 > Improve understanding of migration processes: More 
research should be conducted on the criteria according 
to which preparations should be made for a timely and 
orderly withdrawal of individuals or groups, under 
what conditions this should take place, and what 
framework conditions would need to be created. In 
addition, our understanding of the expected extent of 
migration, the decision to migrate and the health or 
psychological effects of migration should be improved. 
According to Horton et al (2021), the complexity of 
the issue requires a holistic approach involving mod-
elling, data aggregation and ethnographic insights. An 
integrated, place-specific habitability assessment is 
needed, with increased exchange within and between 
the respective research fields. Models need to be 
validated by local research on the ground to improve 
the available data (e.g. on when, where and why 
people have migrated or are considering migrating, 
how they define habitability, etc.; Horton et al., 2021). 
Integrative, interdisciplinary research approaches and 
more nuanced definitions of habitability can promote 
a broader, more place-specific range of policy rec-
ommendations or measures, especially for receiving 
communities (Horton et al., 2021). 

5.2
Pollution: dealing with substances that endanger 
people and the environment

In addition to climate change and biodiversity loss, 
rising global pollution is a major risk for human and 
environmental health. The United Nations Environ-
ment Programme (UNEP) underlines the importance 
of global pollution (UNEP, 2021a) by using the term 
‘triple crisis’. The resource-intensive, open-loop modes 
of production and consumption currently prevalent 
worldwide are causing this pollution. As a result of 
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uncontrolled emission, deposition and dissipation, i.e. 
continuance and fine distribution in the environment, 
chemical substances contribute to pollution and have 
adverse effects on human health and the environment 
(immission). Especially problematic substances are those 
defined as hazardous substances by the German Haz-
ardous Substances Regulation (Gefahrstoffverordnung, 
GefStoffV) and the CLP Regulation of the European 
Union (§ 2 GefStoffV in conjunction with Art. 2 of the 
Regulation (EC) No 1272/2008), or as environmental 
chemicals according to the REACH Regulation (Art. 3 
of the Regulation (EC) No 1907/2006; Section 5.2.1.3; 
Box 5.2-2). In addition, substances that are considered 
non-toxic (such as nitrogen or phosphate) can also lead 
to problematic immissions, depending on their quantity, 
properties and form. New synthetic substances, modified 
organisms and natural substances that have been brought 
into circulation by humans or human use are referred to 
as ‘novel entities’ in the concept of planetary boundaries 
(Rockström et al., 2009b; Steffen et al., 2015a; Persson 
et al., 2022; WBGU, 2014b).

Measures aimed at addressing other challenges (such 
as climate change) could further exacerbate the problem 
of pollution in the future. For this reason, there must be 
a greater political focus on the issue of global pollution 
with hazardous substances right now – i.e. at a time 
when combating climate change is a top priority on 
political agendas. On the one hand, technical innova-
tions are necessary for the energy transition towards a 
defossilized society and can help secure human health 
and the natural life-support systems of a still growing 
world population. On the other hand, however, they 
are based on more and more new substances which, if 
released in an uncontrolled manner, can lead to as-yet 
unforeseeable damage to the environment and human 
health. Combating pollution also offers potential for 
multiple benefits relating to climate-change mitigation 
and biodiversity conservation. 

Section 5.2.1 initially provides an overview of differ-
ent types of pollution, their extent and existing forms 
of governance. Possible implications of the production 
and consumption of substances for humans and the en-
vironment are illustrated in the subsequent sections 5.2.2 
and 5.2.3, using two classes of substances as examples:
1. Per- and polyfluoroalkyl substances (PFAS): These 

industrial chemicals are used in numerous indus-
trial processes and consumer products for their spe-
cial technical properties. PFAS are also called ‘for-
ever chemicals’ because of their high mobility in the 
environment and their lack of biodegradability. They 
are one example of a class of substances that is al-
ready ubiquitously distributed (SRU, 2023: 70) and 
raises the question of how to deal with this form of 
hazardous waste and with future applications. At the 

same time, they are still needed for use in the en-
ergy and mobility transition, so that a comprehen-
sive ban would not be expedient, but would have to 
be supplemented by exemptions for essential uses 
(Section 5.2.2).

2. Pharmaceutical residues: Medicines are an example 
of a class of substances that plays a major role in hu-
man health and, in most cases, cannot be fully man-
aged in cycles because they are used on an individ-
ual basis (Section 5.2.3).

The pollution of the air, soil and water by the use of pes-
ticides and fertilisers in agriculture as well as emissions 
from industrial plants and the extraction of resources 
are highly significant in terms of quantity. The con-
sequences of this contamination for humans and the 
environment, as well as measures to reduce them, have 
been discussed by politicians and scientists for years. 
This section therefore focuses on substance groups that 
have been less prominently discussed to date and are 
also highly relevant for human health. As will be shown 
in the following, the national and international assump-
tion of responsibility by governments in the field of 
pollutants is ineffectively organized and overburdened 
by the sheer number of different substances, as shown 
by the example of PFAS in particular. Furthermore, there 
is a lack of coordination between the requirements of 
health and environmental law on the regulation and 
application of substances, as illustrated by the example 
of pharmaceuticals.

5.2.1
Pollution as a high-urgency challenge with 
insufficient control

5.2.1.1
Overview of types and extent of pollution
Environmental pollution can affect environmental me-
dia – air, water and soil – as well as flora and fauna 
(including humans). Human-caused pollution of the 
environment includes various groups of substances that 
differ in their temporal and spatial impact. Fossil-fuel 
combustion by industry, households and transport emits 
not only greenhouse gases but also air pollutants (e.g. 
CO, NOx, SO2, particulate matter), which – unlike green-
house gases – have a largely local negative impact on 
people’s health. For example, a direct relation has been 
proven between high exposure to particulate matter 
and lung and cardiovascular diseases (Landrigan et al., 
2018). Industry, underground and open-cast mining 
and landfills contaminate soils and groundwater with 
heavy metals (especially lead, cadmium, chromium and 
mercury) worldwide. This pollution is usually locally 
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restricted; however, the number of people affected glob-
ally is high due to the large number of polluted sites 
(Landrigan et al., 2018).

Another key environmental problem is global nitrogen 
pollution, which contributes substantially to climate 
change (e.g. via emissions of N2O from artificial fertil-
isers) and biodiversity loss and has direct negative health 
impacts. Nutrient inputs from urban sewage, industry 
and agriculture lead to eutrophication and oxygen de-
ficiency in water bodies. The intensive use of pesticides 
worldwide also contributes significantly to the loss of 
biodiversity: the drastic decline in insect populations 
and the negative impact this has on important ecosystem 
services such as pollination have been documented by 
numerous studies (UNEP, 2021c).

In addition, water pollution by persistent, i.e. non-bi-
odegradable, organic pollutants (POPs) is a major prob-
lem. The biggest risk is posed by substances that are 
both persistent and toxic and that accumulate in the 
food chain (PBT substances: persistent, bioaccumulative, 
toxic) or are very mobile (PMT substances: persistent, 
mobile, toxic) and can thus spread over long distances. 
Although the use of some substances, e.g. polychlo-
rinated biphenyls (PCBs), has been banned, their per-
sistence and mobility mean they are still widespread 
globally and can even be detected in remote regions 
such as the deep sea (Jamieson et al., 2017). Many such 
substances are still being used.

In addition, plastic pollution, and microplastic pol-
lution in particular, have received a lot of attention 
recently (Section 2.3). Plastics production has increased 
from 2 million tonnes in 1950 to more than 400 million 
tonnes per year today; about 40 % of this is made up 
of single-use plastic items and 98 % of newly produced 
plastic is made from fossil raw materials (OECD, 2022c; 
Ritchie and Roser, 2022a; Landrigan et al., 2022). Com-
bined with plastic’s longevity and inadequate waste 
management, this immense growth in production results 
in increasing plastic pollution. It is estimated that more 
than 19 million tonnes of plastic end up in the environ-
ment every year. This figure is expected to double by 
2060 (EEA, 2020a).

Environmental pollution is highly relevant to human 
health. The World Health Organization (WHO) estimates 
that in 2019 chemicals caused 2 million deaths and a 
disease burden of 53 million disability-adjusted life 
years (DALYs; WHO, 2021d). DALYs are the sum of 
years lived with disability and years of life lost due to 
premature mortality (Section 2.2.1; Box 2.2-1). This is a 
significant increase compared to 2012, when the WHO 
estimated 1.3 million deaths and 43 million DALYs (WHO, 
2016a). Almost half of the deaths mentioned in 2019 
were caused by exposure to lead; exposure to dusts and 
carcinogens in the workplace also played a significant 

role (WHO 2021d). However, the WHO emphasizes 
that its assessment was based on data for only a small 
selection of chemicals, and that people are exposed to 
many more chemicals every day. The actual negative 
health effects of all chemicals and substance mixtures 
are therefore likely to be significantly higher. Chemical 
pollution is considered a silent threat, as the hazardous-
ness of many chemicals has not been ascertained (Fuller 
et al., 2022) or is difficult to ascertain (nanotoxicity). 

5.2.1.2
Internationally agreed guiding principles
Unlike in the area of climate governance, with its goal 
of climate neutrality and agreed temperature targets, 
no concise, multilateral guiding principles or objectives 
have yet been laid down for the field of chemical pol-
lution. They would have the advantage of establishing 
a common, long-term vision that could be targeted by 
individual measures.

At the international level, there are only non-binding 
targets for chemicals regulation, e.g. SDG 12.4 which 
aims to “[…] achieve the environmentally sound man-
agement of chemicals and all wastes throughout their 
life cycle, in accordance with agreed international frame-
works […]” by 2020 (UN, 2015a). This target has still not 
yet been achieved (UNEA, 2022a). SDG 3.9 furthermore 
specifies the target to “[…] substantially reduce the 
number of deaths and illnesses from hazardous chem-
icals and air, water and soil pollution […]” by 2030 
(UN, 2015a). Within the framework of the European 
Green Deal, the European Commission formulated a 
zero-pollution target by 2050, at least for the EU, with 
the new Chemicals Strategy for Sustainability (European 
Commission, 2020j) and the Action Plan ‘Towards Zero 
Pollution for Air, Water and Soil’ (European Commission, 
2021j). Zero Pollution means: “air, water and soil pollu-
tion is reduced to levels no longer considered harmful 
to health and natural ecosystems and that respect the 
boundaries our planet can cope with, thus creating a 
toxic-free environment” (European Commission, 2021j). 
The implementation of zero pollution is to be ensured 
in particular by establishing non-toxic material cycles 
(European Commission, 2021j). The guiding principle 
of the circular economy is also laid down as a trans-
formation area in Germany’s Sustainable Development 
Strategy and is another important goal of the Green Deal 
proclaimed by the European Commission (European 
Commission, 2019a, 2020m). While guiding principles 
for action are becoming established at the European level 
with the goals of zero pollution and a circular economy, 
the internationally pursued guiding principle of “the 
environmentally sound management of chemicals and all 
wastes throughout their life cycle” (SDG 12.4) is lagging 
behind because it lacks concretization.
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5.2.1.3
Piecemeal governance of pollution
Up to now, production processes, raw-material extrac-
tion and the use, decomposition, storage and disposal of 
substances have not been geared towards their recov-
ery and recycling. As a result, they are often released 
uncontrolled into the environment. Furthermore, sub-
stances that have been identified as harmful to health 
and the environment are often replaced by alternatives 
without adequate assessment and evaluation of their 
effects on the health of humans and the environment. 
Thus, they might be substituted by even more dangerous 
substances. Recent studies indicate that new substances, 
such as chemicals and technical metals or materials, are 
already finely dispersed and non-recoverable in the 
environment because their production and release is 
proceeding much faster than the available capacities for 
their assessment and monitoring (Persson et al., 2022). 
Furthermore, there is a relocation problem: production 
and disposal processes are being relocated from countries 
with high standards and strict limits to countries with 
few or no standards or with poor enforcement of existing 
standards. In addition, marginalized population groups 
are often affected, so that toxic substances and their 
effects contribute to environmental injustice (Levinson 
and Taylor, 2008; Bullard, 1993; McIntyre-Brewer, 2019; 
Holifield, 2013). Moreover, PFAS and radioactive dusts, 
for example, spread through the air to even the most 
remote regions.

Pollution governance is challenging because all envi-
ronmental media are affected, and very different sub-
stances and processes can cause pollution. Hazards to 
humans and the environment are possible at very differ-
ent stages of the product life cycle, and release and indi-
vidual exposure are often very difficult to control. The 
danger to humans often varies greatly between different 
products containing toxic substances. Additional risks 
arise when toxic substances mix after their release (Coria, 
2018). The governance of pollution varies according to 
different environmental media and substance types. This 
section focuses on chemical pollution. On the whole, it 
can be said that, when it comes to chemical substances, 
negative lists are the most commonly used methods in-
ternationally and nationally. This means that substances 
that are harmful to the environment and health must first 
be identified, assessed and listed as harmful before they 
can be regulated. Furthermore, international law relies 
on transparency and consent in trade and transboundary 
movements of hazardous substances (Box 5.2-1).

The development of national and regional chemicals 
regulation, which is essential for the field of chemical 
pollution, has progressed very differently around the 
world (UNEP, 2019d: 251 ff.; Figure 5.2-1).

In the European Union, Regulation (EC) No 
1907/2006 on the Registration, Evaluation, Authorisa-
tion and Restriction of Chemicals (REACH Regulation) 
adopted a regulatory approach to chemicals that allows 
for marketing restrictions and bans as well as compulsory 
registration (Box 5.2-2). The REACH Regulation is part 
of an international legal dialogue on chemicals regula-
tion. It is prominently discussed internationally; several 
countries and groups of countries – e.g. Japan, South 
Korea, Türkiye and the Eurasian Economic Union – follow 
a similar step-by-step approach based on registration, 
assessment, impact evaluation and, where necessary, 
regulation. 

5.2.2
PFAS: a group of hazardous substances where 
action came too late

PFAS are per- and polyfluorinated organic compounds, 
which in the past were also referred to as per- and poly-
fluorinated chemicals (PFCs). Perfluorinated means that 
the hydrogen atoms are completely replaced by fluorine 
atoms; polyfluorinated means that they are partially 
replaced. Different PFAS can be distinguished by their 
functional groups, i.e. by further structures present in 
the molecule. They can also be classified into short- and 
long-chain PFAS according to the length of their carbon 
chains. The best-known representatives of long-chain 
PFAS are PFOS (perfluorooctanesulfonic acid) and PFOA 
(perfluorooctanoic acid). PFAS have been produced since 
the mid-20th century, and more than 4,700 different 
PFAS compounds now exist (UBA, 2020b). The EU 
banned PFOS in 2011 and PFOA in 2020 because of 
negative health effects. In the meantime, polyfluorinated 
compounds are mainly used. In the environment, they 
transform into stable short-chain perfluorinated sub-
stances, which is why polyfluorinated compounds are 
also regarded as precursors of perfluorinated substances. 
Authorities and the scientific community know little 
about how the newer PFAS are used, how they behave 
in the environment or how they affect humans and the 
environment (Cousins et al., 2022). Per- and polyfluor-
inated ether compounds are also used as substitutes for 
PFAS, e.g. ADONA and GenX.

5.2.2.1
Areas of application and routes into the 
environment and the human body
Certain PFAS are used to produce fluoropolymers such 
as polytetrafluoroethylene (PTFE). Fluoropolymers com-
bine important chemical and physical properties: they are 
inert, i.e. resistant to reaction with other chemicals and 
oxygen (flame retardancy), electrically insulating, and 
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water-, dirt- and grease-repellent in a single chemical 
structure. This broad range of properties is the reason 
why PFAS are used in a wide variety of products. In 
motor vehicles and aircraft, printing inks, waxes and 
lubricants, for example, they serve to reduce frictional 
resistance. They are used in non-stick pots and pans and 
to make carpets more resistant to stains (UBA, 2020b). 
PTFE is also found in protective clothing as a waterproof 
and breathable membrane. Thanks to their special ma-
terial properties, a demand for fluorinated polymers in 
electronics and energy converters (batteries, fuel cells 
and electrolysers) will remain, especially in view of the 
energy and material transition. The electrification of 
entire industrial and energy sectors will require large 
amounts of these special polymers in the future.

PFAS enter the environment via various routes 
(Fig.  5.2-2). A distinction is made between point 
source pollution and diffuse forms of pollution. Point 
source pollution is caused mainly by the repeated use 
of fire-extinguishing foams containing PFAS, by using 

the substances for a long time in electroplating plants, 
or by applying or discharging polluted materials such 
as certain paper sludges or compost materials. PFAS 
enter sewage treatment plants via domestic sewage 
and industrial wastewater. Persistent PFAS can also be 
formed there from structurally related compounds. As 
a result, the substances can be found in sewage sludge 
and surface waters (UBA, 2020c). In production pro-
cesses, PFAS can also enter the surrounding soils and 
water bodies via exhaust air. Furthermore, PFAS can 
be transported in the air by adhering to particles, thus 
reaching even remote areas over long distances and then 
entering soils and surface waters via precipitation (UBA, 
2020b). Diffuse pollution by PFAS is even more difficult 
to control. It develops when PFAS are used in numerous 
consumer products such as waterproof clothing, coated 
household goods, paints, varnishes and waterproofing 
sprays, as well as medical devices and food packaging. 
Since PFAS are used and distributed worldwide, a global 
background exposure can be detected even in regions 

Figure 5.2-1
Overview of national chemicals legislation worldwide: by no means all countries worldwide have chemicals regulation.  
At the same time, numerous states are working on their own laws on chemicals.
Source: OECD, 2022b
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such as the Alps, the Arctic and the Himalayas, which 
are a long way from industrial production sites (Cousins 
et al., 2022).

When soils and waters become contaminated with 
PFAS, the substances accumulate in plants and animals 
and can subsequently be ingested by humans through 
food. PFAS can also enter the human body through the 
air. They are already being found in blood and breast 
milk (UBA, 2020b). PFAS have even been detected in 
the blood plasma of children and adolescents (Duffek et 
al., 2020). The European Food Safety Authority (EFSA) 
and the German Federal Institute for Risk Assessment 
(BfR) currently regard fish, game meat, eggs and fruits 
as the main sources of PFAS intake through food (BfR, 
2018, 2020).

5.2.2.2
Effects on the health of humans and  
the environment
Released PFAS have negative effects on the health of 
humans and the environment (SRU, 2023: 70 ff.). A 
comparison of studies of human- and ecotoxicological 
effects conducted to date shows that human health as a 
protected good is more sensitive to all the PFAS investi-
gated than the food chain of aquatic organisms that is to 
be protected. However, the ecotoxicological effects (i.e. 
harmful effects on the living environment) of only a few 
PFAS have been comprehensively investigated up to now. 
The human-toxicological effects (i.e. the harmful effects 
on humans) and particularly the damage to cells caused 
by individual substances – e.g. by PFOA, PFOS, perfluor-
ononanoic acid (PFNA) and perfluorohexanesulfonic acid 
(PFHxS) – have already been extensively described. In 
2020, the EFSA set a new guidance value on this basis. 
It defines the tolerable weekly intake (TWI) for the sum 
of these four PFAS as 4.4 ng per kg body weight per 

Box 5.2-1

International chemicals governance

International treaty law
The Basel Convention, the Rotterdam Convention and the 
Stockholm Convention (BRS Conventions) form the authorita-
tive core of international chemicals governance. Since 2010, the 
three conventions have been undergoing a process of synergy 
characterized, among other things, by the fact that their secre-
tariats have been merged, they have a joint Executive Director, 
and their Conferences of the Parties meet jointly.

The Basel Convention on the Control of Transboundary 
Movements of Hazardous Wastes and Their Disposal was 
adopted in 1989. It obliges its member states to minimize the 
generation of hazardous and other wastes. Above all, it imposes 
export regulations: transboundary movements of waste require 
the consent of all the states involved; this is intended to pro-
tect in particular those states that do not have the necessary 
technical prerequisites for handling hazardous wastes.

The Rotterdam Convention on the Prior Informed Consent 
(PIC) Procedure for Certain Hazardous Chemicals and Pesticides 
in International Trade was adopted in 1998. The aim is to ex-
change information on toxicological and ecotoxicological prop-
erties and on the safety-related assessment of these substances. 
The PIC procedure applies for substances that are included in an 
annex to the Convention by the Conference of the Parties. Up 
to now, 104 substances have been listed in this annex.

The 2001 Stockholm Convention on Persistent Organic 
Pollutants (POPs) is applicable for bans and restrictions on 
the use of particularly hazardous substances. Unlike the two 
previously mentioned conventions, this convention addresses 
the production, use and unintentional release of POPs from 
industrial processes in addition to transboundary movements. 

Like the Rotterdam Convention, the Stockholm Convention 
uses lists of substances subject to bans and restriction regimes. 
30 substances are now listed in the annexes to the Conven-
tion: their inclusion requires a lengthy process, starting with 
a proposal, followed by an assessment and recommendation, 
and ending with a decision by the signatory states.

In addition, there are specific conventions on occupational 
health and safety when working with chemical substances, the 
protection of the atmosphere from ozone-depleting substances, 
the protection of the biosphere from mercury, as well as con-
ventions banning the traffic in narcotic drugs, psychotropic 
substances and chemical weapons.

Multi-stakeholder initiative of the International 
Conference on Chemicals Management

In addition to the international environmental conven-
tions, an International Conference on Chemicals Management 
(ICCM) has been held every five years since the World Sum-
mit on Sustainable Development in Johannesburg in 2002. 
These conferences aim to identify an international approach 
to sustainable, cross-sectoral chemicals management with the 
participation of all relevant actors. Until 2020, the ‘Strategic 
Approach to International Chemicals Management’ (SAICM) 
was the focus of the negotiations, but it can be criticized for 
its vague objectives and soft indicators (Simon, 2018). Nego-
tiations on the successor instrument, like the ICCM5 planned 
for 2020, have been delayed by the COVID-19 pandemic. The 
ICCM5 will now take place in Germany in September 2023. It 
is a forum to negotiate a meaningful successor instrument to 
the SAICM, involving state actors, the chemical industry and 
civil society. For this reason, the SAICM follow-up mechanism 
can be seen primarily as an opportunity to promote joint action 
by all groups of actors according to the cooperation principle 
in environmental law.
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week (EFSA, 2020). The EFSA determined this value 
based on a reduced response of young children’s immune 
systems to vaccinations (reduced antibody titre). The 
BfR also considers it harmful to health to exceed this 
limit (BfR, 2021). The significant lowering of the EFSA 
guideline values is an important decision with unknown 
consequences for assessment values (such as drink-
ing-water limit values, health orientation values and 
environmental quality standards), for the emission and 
immission limit values, as well as for risk-management 
measures deduced from these. Most of the other PFAS 
have so far been less extensively characterized toxico-
logically, which is why no adequate assessment values 
are available (BfR, 2021). In particular, ultra-short-chain 
PFAS and PFAS substitutes (ADONA, Gen-X) have not 

yet been examined at all, even though they can already 
be detected in the environment. It becomes clear that, 
despite existing legal restrictions, especially relating to 
PBT and PMT substances that are non-biodegradable, 
highly persistent and mobile, and have toxic properties, 
a substantial global health hazard has emerged. This 
calls for a decisive course correction in the authorization 
procedure and the handling of hazardous substances.

5.2.2.3
Status quo: PFAS regulation full of deficits 
Although the hazardous nature of certain PFAS com-
pounds such as PFOA and PFOS has been known since 
2002 at the latest (OECD, 2002), they are only grad-
ually being banned under national and supranational 

Figure 5.2-2
The life cycle of PFAS from the extraction of the raw material to disposal and their continuance in the environment. PFAS are 
emitted into the environmental media air, water and soil at various stages of their life cycle, resulting in exposure of humans 
and ecosystems.
Source: Wahlström et al., 2021 
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chemicals regulation and under the Stockholm Con-
vention, which is relevant in international treaty law 
(Box 5.2-1). PFOS was the first substance from the PFAS 
group to be classified as a POP under chemicals law and 
banned accordingly. The chemical industry has often 
reacted to PFAS restrictions by developing substitutes 
such as ADONA or GenX. Some manufacturers (e.g. 3M 
and Dupont) already withdrew from the production of 
PFOS and PFOA at an early stage (presumably because 
of concerns about product liability; Gelles and Steel, 
2021). Such voluntary commitments by industry have 
succeeded in reducing, but not eliminating, the overall 
release of these compounds into the environment (Bren-
nan et al., 2021).

Regulation (EC) 850/2004 on persistent organic 
pollutants implemented the international standards of 
the Stockholm Convention in the EU and banned the 
production, use and marketing of PFOS throughout Eu-
rope, with a few exceptions. Since 2020, this has also 
applied to PFOA. The EU has plans to ban other PFAS in 
addition to PFOS and PFOA under the REACH Regula-
tion. Currently, perfluorobutanesulfonic acid (PFBS) and 
perfluorohexanesulfonic acid (PFHxS), their respective 
salts and some related substances are on the Candidate 
list of substances of very high concern that are eligible 
for authorization, which must be published according to 
Art. 59 of the REACH Regulation (ECHA, 2020, 2017). 
The question of whether these long-chain PFAS should 
be subject to compulsory authorization is thus being 
examined. However, PFHxS was also included in the 
annex of the Stockholm Convention in 2022, so it is 

likely to be regulated under the POP Regulation soon.
The EU has now recognized PFAS as a serious envi-

ronmental problem and has reacted to it in some areas 
(Köck, 2022). The amended EU Drinking Water Directive 
(Directive (EU) 2020/2184) lays down a drinking water 
limit value for PFAS for the first time. The limit value 
for the cumulated concentration of 20 defined PFAS 
(i.e. the sum of all 20 individual values, PFASΣ20) is 
100 ng per litre. The PFAS included have a chain length 
of four to thirteen carbon atoms. The figure was justi-
fied as a precautionary value, which, however, does not 
yet take into account the new toxicological findings of 
EFSA (Section 5.2.2.2). For this reason, the amendment 
of the German Drinking Water Regulation (Trinkwas-
serverordnung, TrinkwV) provided for a further limit 
value of 20 ng per litre for the four compounds covered 
by the EFSA guideline value (PFOA, PFOS, PFNA and 
PFHxS). In the German Surface Water Regulation (Ober-
flächengewässerverordnung, OGewV), PFOS is the only 
representative of PFAS that has been taken into account 
up to now. Environmental quality standards (EQSs) of 
9.1 µg per kg for biota (fish) and 0.65 ng per litre for 
water have been set for this purpose. The EQSs aim to 
protect human health when consuming fish, based on a 
tolerable weekly intake (TWI) of PFOS of 1,050 ng per kg 
body weight as laid down by the EFSA in 2008. Today, 
a not insignificant proportion of the fish examined are 
already above this EQS. As a consequence, some German 
states such as Lower Saxony have issued a ban on eating 
fish from surface waters (Niedersächsisches Ministerium 
für Ernährung, 2020).

Box 5.2-2

European chemicals legislation

The main elements of EU chemicals legislation are Regulation 
(EU) 2019/1021 on persistent organic pollutants (POP Regula-
tion) implementing the Stockholm Convention, Regulation (EC) 
No 1272/2008 on the classification, labelling and packaging of 
substances and mixtures (CLP Regulation), and Regulation (EC) 
No 1907/2006 on the Registration, Evaluation, Authorisation 
and Restriction of Chemicals (REACH Regulation) of 2006. The 
REACH Regulation provides the general legal framework for 
all chemicals in the EU, including PFAS.

Under the REACH Regulation, chemicals are subject to a 
registration obligation to ensure that substances imported into, 
manufactured or distributed in the EU in relevant quantities are 
known (Art. 5 of the REACH Regulation). It is a registration 
procedure reserving the right to retroactively intervene (Pache, 
2018), differing from mandatory pre-consent procedures such 
as those regulated by the EU Industrial Emissions Directive for 
industrial plants. The registration of a chemical is followed by 

an evaluation based on the substance dossier submitted during 
registration (Art. 40 ff. of the REACH Regulation). Substances 
that are hazardous to health can be made subject to author-
ization according to Art. 55 ff. of the REACH Regulation by 
inclusion in Annex XVI, or restricted pursuant to Art. 67 ff. 
of the REACH Regulation. In the case of new substances and 
substance groups, however, a corresponding restriction only 
takes place after market introduction. Authorization depends 
in particular on a socioeconomic assessment of the advantages 
of a substance’s use over the health-related and ecological 
disadvantages. Furthermore, the REACH Regulation obliges 
users to apply risk management measures (Art. 14 of the 
REACH Regulation).

In addition to the REACH Regulation, there are regulations 
in the EU regarding certain substances that are particularly 
relevant to pollution, e.g. Regulation (EU) 2019/1009 on 
fertilising products, which will not be discussed in detail here. 
Chemicals governance is flanked by a medium-related ap-
proach. For example, concrete limits are defined for pollutant 
concentrations that are just tolerable in the respective medium.  
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These welcome legal responses to the harmful effects 
of PFAS cannot, however, hide the shortcomings of 
chemicals governance. Key challenges for national, Eu-
ropean and international regulation are the high number 
of new substances and the lack of scientific knowledge 
about their effects (UNEP, 2019d; Persson et al., 2022). 
The governance mechanisms aiming to counter these 
challenges are reactive, piecemeal and slow. International 
chemicals governance lacks an obligation to identify, 
assess and, if necessary, ban or restrict potentially risky 
(new) substances that are in use worldwide, as well as a 
comprehensive, globally applicable chemicals regulation 
framework (Persson et al., 2022). The various conven-
tions under international law, above all the Stockholm 
Convention (Box 5.2-1), only identify a small number 
of particularly hazardous substances that are regulated, 
i.e. restricted or banned, via lists. Substances that are 
not listed may be used (Garnett and Van Calster, 2021). 
With regard to PFAS, it transpired that, step by step, first 
PFOS and PFOA and then also PFHxS were included in 
the lists. The merely selective bans or restrictions often 
no longer have any practical relevance when they come 
into force, because by then the substances in question 
have already entered the environment and, in some cases, 
have already been substituted by new substances with 
unknown risks (SRU, 2023: 76 f.).

Although the EU has a comprehensive legal framework 
for chemicals in the form of the REACH Regulation and 
the POP Regulation (Box 5.2-2), a systemic failure is evi-
dent here, and not only with regard to PFAS (EEB, 2022). 
The REACH Regulation does not prevent harmful sub-
stances from entering the market; rather, like the Stock-
holm Convention, it is reactive in nature. Substances 
are only evaluated and assessed after registration (and 
when they are already on the market). Thus, although 
it is possible to identify which substances are harmful 
to health and must be eliminated, de facto the European 
authorities only act with considerable delay. The assess-
ment of chemicals under the REACH Regulation takes an 
average of 10 years (EEB, 2022). There is a registration 
obligation, but it is very time-consuming. Bans and 
restrictions come too late: hazardous substances have 
already entered the environment and new substances 
have been invented to replace the banned ones. 

5.2.2.4
Reform dimension of the EU’s REACH Regulation: 
from phasing out individual substances to group 
bans with exemptions
In the course of the EU Chemicals Strategy for Sustaina-
bility within the framework of the European Green Deal 
and the upcoming evaluation of the REACH Regulation 
at the EU level, its further development is also being 
discussed. The EU Commission intends to introduce 

group-based substance bans in the reorganization of 
chemicals regulation – with the option of allowing ex-
emptions based on the concept of ‘essential uses’ (Eu-
ropean Commission, 2020j; Box 5.2-3). Following the 
model of the risk-management approach applied by the 
EU to carcinogens, the most harmful chemicals, includ-
ing PMT substances such as PFAS, would be banned by 
default in consumer products; their continued use would 
be allowed only for essential uses (European Commis-
sion, 2020j: 11 ff.). PFAS applications are a precedent 
for classification according to essential uses (European 
Commission, 2022d; Cousins et al., 2019; Garnett and 
Van Calster, 2021; Box 5.2-3); it is essential to develop 
corresponding criteria and restrictions for these uses (Eu-
ropean Commission, 2020d; Monfort, 2021). An initial 
proposal for a group-based ban on PFAS was published 
by the European Chemicals Agency in February 2023. 
The European Commission is expected to decide on this 
proposal in 2025 (ECHA, 2023). 

5.2.2.5
Interim conclusion: from negative lists to common 
guiding principles and group-related prohibitions
The transition from individual substance assessments to 
group-based bans proposed by the EU is to be welcomed. 
The WBGU advocates a ban on the entire PFAS substance 
group (following Cousins et al., 2020), whereby justified 
exemptions should be permitted for specific essential 
uses. This approach should be applied not only to the 
REACH Regulation but also to the Stockholm Convention. 
Exemptions for essential uses should only be allowed 
restrictively. In order to minimize the negative impacts on 
the health of humans and the environment, mandatory 
monitored substance cycles with take-back obligations 
and after-care measures by the manufacturing companies 
and users should be introduced for essential uses. These 
governance reforms must be combined with the legal en-
shrinement of comprehensive guiding principles that aim 
not only at short-term reactions, but also at the long-term 
safe handling of chemicals. Existing guiding principles 
such as zero pollution and the circular economy (Sec-
tion 5.2.1.2) indicate that a long-term perspective and a 
regulatory framework for chemicals governance that is as 
uniform as possible are required at the international level.

5.2.3
Pharmaceuticals and pharmaceutical residues: 
comprehensive management in cycles is  
not possible 

Pharmaceuticals and medical products are indispen-
sable for the treatment of diseases and the mainte-
nance of human health. At the same time, inappropriate 
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production conditions, application and disposal can lead 
to the uncontrolled release of pharmaceutical residues 
into the environment. This contributes to climate change 
and threatens ecosystems, which has a negative im-
pact on human health. The pharmaceutical sector has 

an important role to play in transformations towards 
sustainable and resilient health systems in general (Sec-
tions 6.3.4, 6.3.5).

Box 5.2-3

Exemptions for essential uses

The concept of ‘essential uses’ is regarded as a novel regulatory 
approach. It is under discussion particularly for PFAS, but could 
also be transferred to other chemical substances with hazard 
potential (Cousins et al., 2019; Garnett and Van Calster, 2021; 
European Commission, 2020d).

Here, permission for using certain groups of substances that 
are hazardous to health is made dependent on the designated 
use and only granted for essential uses. Bans relating to groups 
of substances are to be implemented accordingly. The concept 
of ‘essential uses’ originated in US law (Garnett and Van Cal-
ster, 2021). Such an approach also plays an integral role at the 
international level in the Montreal Protocol on Substances that 
Deplete the Ozone Layer. Since the Fourth Conference of the 
Parties to the Montreal Protocol in 1992, exemptions have been 
made possible for essential uses, subject to special conditions 
and criteria. Accordingly, a use qualifies as essential “if:
1. it is necessary for the health, safety or is critical for the 

functioning of society (encompassing cultural and intel-
lectual aspects); and 

2. there are no available technically and economically fea-
sible alternatives or substitutes that are acceptable from 
the standpoint of environment and health”.

Permission can only be granted “if: 
1. all economically feasible steps have been taken to mini-

mize the essential use and any associated emission of the 
controlled substance; and 

2. the controlled substance is not available in sufficient quan-
tity and quality from existing stocks of banked or recycled 
controlled substances, also bearing in mind the develop-
ing countries’ need for controlled substances”.

(Dec. IV/25 of the 4th Conference of the Parties to the Mon-
treal Protocol).

The concept of ‘essential uses’ is already implicitly used 
to determine exemptions to substance bans, e.g. under the 
Stockholm Convention and the REACH Regulation (Garnett 
and Van Calster, 2021). However, no criteria comparable to 
the Montreal Protocol exist there for determining an essen-
tial use or for required restrictions. There are proposals from 
the scientific community to make greater use of the concept 
for PFAS (Blum et al., 2015; Ritscher et al., 2018), as well as 
proposals for categorizing different uses (Table 5.2-1). It is 
becoming clear that consumer products in particular do not 
generally qualify as essential uses.

Determining whether a PFAS use is essential is by no means 
a trivial matter, because PFAS are characterized by great di-
versity, and there is a lack of information on alternative sub-
stances (Glüge et al., 2022). Above all in industrial processes, 
complex trade-offs and an assessment of alternatives are re-
quired (Glüge et al., 2022). Apart from which, there is no 
uniform understanding of which uses are considered essential. 
In the context of the Montreal Protocol, for example, some 
countries, including Australia and Canada, are still being 
granted exemptions to use methyl bromide in strawberry cul-
tivation (Dec. XXXIII/6 of the 23rd Conference of the Parties 
to the Montreal Protocol). A similarly cautious interpretation 
of the exemption criteria when applying the essential uses 
concept to PFAS would significantly limit its effectiveness.

Table 5.2-1
Proposed categorization of uses of harmful substances as non-essential, substitutable and essential. The essentiality should 
not be considered permanent; rather, constant pressure is needed to search for alternatives in order to move these uses into 
the category “Substitutable”.
Source: adapted from Cousins et al., 2019 

Category Definition PFAS examples

‘Non-essential’ Uses that are not essential for health and safety, and 
the functioning of society. The use of substances is 
driven primarily by market opportunity.

Dental floss, water-repellent surfer 
shorts, ski waxes 

‘Substitutable’ Uses that have come to be regarded as essential by 
society because they perform important functions, 
but where alternatives to the substances have now 
been developed that have equivalent functionality and 
adequate performance, which makes those uses of the 
substances no longer essential.

Most uses of aqueous film-forming 
foams (AFFFs), certain water-
resistant textiles

‘Essential’ Uses considered essential by society because they  
are necessary for health or safety or other highly  
important purposes and for which alternatives are not  
yet established.

Certain medical devices, 
occupational protective clothing
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5.2.3.1
Pollution from pharmaceutical residues:  
a growing problem worldwide
Active pharmaceutical ingredients and their degradation 
products can enter the environment throughout their 
entire life cycle, from production and use to disposal. In 
particular, they pollute the aquatic environment, where a 
total of 992 different pharmacologically active substances 
have been identified worldwide to date, with regional dif-
ferences (UBA, 2021). The occurrence of medicines in the 
environment correlates with local consumption (Berliner 
Wasserbetriebe, 2019). Depending on the active ingre-
dient, up to 90 % can be excreted as active substances 
during use (European Commission, 2019b). In particular, 
diuretics, antidiabetics (blood-sugar- lowering medicines), 
antiepileptics (medicines used to treat epilepsy) and iodi-
nated radiocontrast agents can be found in surface waters 
globally. In addition to the direct discharge of produc-
tion wastewater, the most important input pathways for 
human pharmaceuticals are municipal sewage-treatment 
plants, and for veterinary pharmaceuticals the application 
of liquid manure (Fig. 5.2-3). The decisive factors for 
the environmental relevance of pharmaceutical residues 
are their toxicity, their persistence, their potential for 
bioaccumulation and their water solubility.

Since older people on average are prescribed medi-
cines more frequently and in higher quantities, demo-
graphic change is likely to lead to an increase in the 
consumption of medicines and thereby to higher inputs 
into municipal sewage and thus into the environment.

5.2.3.2
Effects on health and the environment
The environmental risks of many pharmaceuticals cannot 
be accurately assessed, mainly due to a lack of impact 
data and long-term studies. However, numerous studies 
suggest negative impacts on biodiversity. For example, it 
has been demonstrated that female sex hormones from 
contraceptive residues can lead to the feminization of 
male fish (Kidd et al., 2007). It has also been shown 
that residues of antidepressants lead to behavioural 
changes in fish (Dzieweczynski et al., 2016). The use of 
the painkiller diclofenac in cattle has been associated 
with a drastic decrease in populations of vultures that 
had ingested the active ingredient via the carcasses of 
treated cattle (Oaks et al., 2004).

There is also the well-founded concern that an accu-
mulation of pharmaceutical residues in foodstuffs, such 
as drinking water, can have (long-term) effects on human 
health. For this reason, several active pharmaceutical 
ingredients in Germany have been assigned health-ori-
entation values (GOW) by the German Environment 
Agency, which are intended to limit exposure via drinking 
water (UBA, 2022c).

The negative effects of antibiotics are well docu-
mented: uncontrolled inputs into the environment can 
endanger human health through the development of 
antibiotic resistance. One reason for this is the excessive 
and incorrect use of antibiotics by humans, which has 
various causes. In many countries, antibiotics are avail-
able without a prescription, and they are often used in 
cases where there is no bacterial infection, in too low 
doses or for too short a duration (Shrestha et al., 2018). 
On the other hand, the development of resistance is 
promoted by the use of antibiotics in both animals and 
plants in industrialized food production (SRU, 2023: 65), 
where they are used not only to prevent and treat infec-
tious diseases, but also to promote animal growth (Shres-
tha et al., 2018; Davies and Davies, 2010; McManus et 
al., 2002). Multi-resistant germs that are resistant even 
to the reserve antibiotic colistin have been detected in 
the wastewater of slaughterhouses (Exmer et al., 2020). 
The use of more than 5,500 tonnes of antibiotics in the 
aquaculture salmon industry was reported between 
2007 and 2017; this is the equivalent of approx. 500 g 
of antibiotic per fish (Higuera-Llanten et al., 2018). 
In agriculture, the transmission of resistant bacterial 
strains has been demonstrated both between different 
livestock species and from animals to humans, e.g. to 
farm and slaughterhouse employees. Resistant bacteria 
have also been found in manufactured products such 
as meat and fresh milk (Parisi et al., 2019; Salyers et al., 
2004). According to estimates, approx. 700,000 people 
die every year from infections with multi-resistant germs, 
i.e. bacteria against which several classes of antibiotics 
are no longer effective (Shrestha et al., 2018). Due to 
the serious resistance situation, there are even warnings 
that, with regard to infectious diseases, we are well on 
the way to an era comparable to that before the discov-
ery of antibiotics (Davies and Davies, 2010). The WHO 
speaks of one of the greatest threats to global health 
(WHO, 2022s).

Pharmaceuticals also account for an appreciable share 
of greenhouse-gas emissions in the health sector. In its 
Net Zero Plan, the UK’s National Health Service (NHS) 
reports that 20 % of its CO2 emissions are related to 
pharmaceuticals and chemicals (NHS, 2022). In addition, 
there are direct greenhouse-gas emissions caused by the 
use of inhalational anaesthetics (gaseous anaesthetics) 
and from metered dose inhalers (MDIs) used by patients 
with respiratory diseases such as asthma (Box 5.2-4).

5.2.3.3
Governance of pharmaceuticals: challenges  
and deficits
Internationally, the manufacture of pharmaceuticals is 
subject to ‘Good Manufacturing Practice’ (GMP). Guide-
lines for its application have been issued by the EU, the 
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WHO and the International Council for Harmonisation of 
Technical Requirements for Pharmaceuticals for Human 
Use (WHO, 2014b;European Commission, 2022g; ICH, 
2000). Up to now, however, these guidelines have only 
given marginal consideration, if any, to environmental 
aspects. There are initial efforts to fill this void, at least 
with regard to antibiotic resistance. For example, the 
WHO Expert Committee on Specifications for Pharma-
ceutical Preparations (ECSPP) has adopted a paper on the 
environmental aspects of good manufacturing practices 
for antimicrobial active ingredients which specifically ad-
dresses waste and effluent management (WHO, 2019c).

In the European Union, EU-wide marketing of phar-
maceuticals requires authorization from the European 
Medicines Agency (EMA). Although a systematic survey 
of side effects for patients is carried out as part of the 
authorization procedure for a pharmaceutical, data on 
pharmaceutical residues in the environment and on 
associated unintended effects are not systematically 
collected – environmental protection is not currently 
an objective of the authorization for pharmaceuticals. 
Similarly, the environmental effects of pharmaceuti-
cals are usually given little or no consideration in the 
current prescribing practice of doctors. Furthermore, 
active pharmaceutical ingredients are not covered by the 
REACH Regulation (Art. 2(5) f. of the REACH Regulation; 
Box 5.2-2), which is why registration and authorization 
are not required here.

There have been recent efforts in the EU to reduce 
the negative impact of pharmaceutical residues on the 
environment and thus indirectly on human health in 
the future. One section of the Pharmaceutical Strategy 
for Europe deals with strengthening resilience, diversi-
fied and secure supply chains and the sustainability of 

pharmaceuticals (European Commission, 2020f). Further 
projects at European level can be found in the EU Stra-
tegic Approach to Pharmaceuticals in the Environment 
(European Commission, 2019b).

The EU has taken several measures aimed at avoiding 
antimicrobial resistance in the European One Health 
Action Plan against Antimicrobial Resistance and in Reg-
ulation (EU) 2019/6 on veterinary medicinal products 
(European Commission, 2017a). The scope of this regu-
lation also covers animals and animal products imported 
into the EU. As a further component of the Regulation, 
in 2022 the EMA made recommendations on which 
antibiotics should remain reserved for the treatment 
of specific infectious diseases in humans (EMA, 2022). 
After the recommendations were published, criticism 
was voiced that some reserve antibiotics widely used 
in animal fattening, such as colistin, are not included in 
the list (HCWH, 2022).

5.2.3.4
Interim conclusion: Documentation and regulation 
of the environmental impact of pharmaceuticals is 
in its infancy
The pollution of the environment with pharmaceutical 
residues is a particular challenge. It is difficult to contain 
due to the ubiquitous use of medicines, and is likely 
to increase further in the coming years due to rising 
consumption. Pharmaceuticals are a frequent exception 
in legal regulations on the spread of substances in the 
environment. Environmental aspects are often not, or 
only insufficiently, taken into account in guidelines and 
legal regulations that specifically concern pharmaceu-
ticals. Environmental aspects are also given little or no 
consideration in the use of medicines. In the WBGU’s 

Figure 5.2-3
Pathways of human and 
veterinary pharmaceuticals 
into the aquatic environment. 
Human pharmaceuticals can 
enter sewage via excreta 
and inappropriate disposal, 
and from there into sewage-
treatment plants. They are 
then transported via treated 
wastewater and sewage sludge 
into the soil, into surface 
water and from there into 
the groundwater. Veterinary 
pharmaceuticals enter the soil, 
surface water and then the 
groundwater either directly via 
excreta or via spread manure. 
Pharmaceuticals in groundwater 
can reduce the quality of 
drinking water.
Source: UBA, 2014 
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view, initial approaches in the EU to regulate the nega-
tive environmental impacts of pharmaceuticals, such as 
Directive 91/271/EEC concerning urban waste-water 
treatment, which was amended in October 2022, should 
be expanded, and existing exemptions for pharmaceu-
ticals re-examined.

5.2.4
Recommendations for action

The pollution of the environment by hazardous sub-
stances, together with the biodiversity and climate crises, 
form a triple crisis. Pollution involves many classic envi-
ronmental challenges such as soil, air and water pollution. 
However, overall it is given too low a priority politically. 
Pollution with persistent, bioaccumulative and mobile 
toxic substances should be given the same priority in 
international policy as the fields of climate change and 
biodiversity loss. Moreover, there is too little pooling of 
global expertise on the pollution issue.

In order to properly implement the ambitious guiding 
principles, a new system of chemicals governance is 

required which should be established nationally, in the 
EU and similar regional associations, in club approaches – 
and best of all internationally.

5.2.4.1
Establish zero pollution and the circular economy 
as guiding principles internationally
The WBGU recommends agreeing a global framework 
convention to combat pollution by hazardous com-
pounds and in particular by toxic and persistent chemi-
cals, thereby establishing the guiding principles of zero 
pollution and a circular economy internationally. In 
particular, this can establish a long-term perspective in 
chemicals governance. Current windows of opportunity 
for strengthening these guiding principles are offered, for 
example, by the negotiations on the successor instrument 
to the Strategic Approach to International Chemicals 
Management (SAICM), the negotiations on the UN Treaty 
on plastic pollution, and the EU’s legislative initiatives 
in the context of the European Green Deal. Furthermore, 
the guiding principles should play a prominent and per-
manent role in the implementation of the 2030 Agenda, 
as well as in the post-2030 Agenda.

Box 5.2-4

Medicines with a direct greenhouse effect

Inhalational anaesthetics
Inhalational anaesthetics are often used to maintain a general 
anaesthetic. They are not metabolized in the body (or only to 
a very small extent) and are released again through exhalation. 
Inhalational anaesthetics include volatile anaesthetics (such as 
sevoflurane, desflurane, isoflurane, enflurane, halothane) and 
nitrous oxide (N2O). Sevoflurane and desflurane are hydro-
fluorocarbons (HFCs); isoflurane, enflurane and halothane are 
chlorofluorocarbons (CFCs). All these gases have a significantly 
stronger global warming potential than CO2. CFCs and nitrous 
oxide also have ozone-depleting effects (Vollmer et al., 2015; 
Andersen et al., 2012; Charlesworth and Swinton, 2017; Oyaro 
et al., 2005; Özelsel et al., 2019).

At present, these substances are released directly into the 
atmosphere after use in an unregulated manner. The NHS says 
that inhalational anaesthetics and propellants from MDIs (see 
below) make up 5 % of its total greenhouse-gas emissions 
(NHS, 2022). Desflurane, which has a much greater green-
house effect than the other volatile anaesthetics, is the most 
prevalent of these substances in the atmosphere (Vollmer et 
al., 2015). Even less attention has so far been paid to emissions 
resulting from use in animal breeding and fattening (e.g. in 
piglet castration) and in laboratory animal testing. Significant 
quantities of volatile anaesthetics are also used there, although 
no precise surveys exist as yet.

Anaesthesiological societies are calling for a reduction in the 
use of the inhalational anaesthetics desflurane and nitrous ox-
ide, which have a particularly large greenhouse effect, wherever 

possible, and for them to be replaced by less climate-damaging 
alternatives, which are medically suitable in very many cases. 
Moreover, volatile anaesthetics could become the first drugs 
to be reused. It is already technically possible to collect them 
in filters, and the aim in the future is to recover, recycle and 
reuse them as medicines (Schuster et al., 2020; Hinterberg 
et al., 2022). It is also technically possible to capture nitrous 
oxide; although it cannot be recycled, it can at least be safely 
disposed of by destruction (NHS, 2022). 

Metered dose inhalers (MDIs)
There is as yet no global overview data on MDIs, but the NHS 
states that they cause 3.5 % of its greenhouse-gas emissions 
(UK Parliament, 2018; DEGAM, 2022). MDIs are used mainly 
for treating chronic respiratory diseases such as bronchial 
asthma or chronic obstructive pulmonary disease (COPD). Most 
MDIs use propellant gases that turn the active ingredient into 
an aerosol. Either norflurane or apaflurane has been used for 
this purpose since CFCs were largely banned. Neither is 
ozone-depleting, but both are many times more harmful to the 
climate than CO2 (DEGAM, 2022; Myhre et al., 2013). In the 
meantime, there are numerous efforts to switch to dry powder 
inhalers (DPIs), which are much less harmful to the climate. 
For example, a new guideline was published in Germany in 
2022 recommending the use of the less climate-damaging 
alternative in many cases (DEGAM, 2022). Use of MDIs cur-
rently differs considerably worldwide: they are used compar-
atively frequently in the USA and the UK, but much more 
rarely in other countries such as Japan and Sweden (Janson et 
al., 2020; Pritchard, 2020). A change in prescribing practices 
alone could save up to 550,000 tonnes of CO2 equivalent in 
England (Janson et al., 2020).
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Zero Pollution should be interpreted as shaping a 
relationship between humans and the environment in 
which emissions caused by humans do not harm either 
humans themselves or the environment. This does not 
mean zero emissions, but that pollution of air, water 
and soil is reduced to a level that does not pose a risk to 
health and the natural ecosystems, and respects plane-
tary guard rails, creating a pollution-free environment 
(based on European Commission, 2021j). This is in line 
with the planetary guard rail proposed by WBGU to limit 
“risks posed by long-lived and harmful anthropogenic 
substances” (WBGU, 2014b: 4).

The guiding principle of the circular economy is crucial 
to achieving the zero-pollution goal. Many chemicals are 
essential for economic processes and the functionality 
of technical products, and for some of them there is – 
as yet – no substitute. At the same time, their release 
leads to environmental pollution and health hazards. 
They must therefore be kept within technical cycles or 
it must be guaranteed that they do not enter the envi-
ronment during use. This must be based on international 
cooperation, as the spread of many chemicals in the 
biosphere cannot be limited locally. It should be noted 
here that materials containing pollutants cannot be re-
cycled or reused without restriction (European Commis-
sion, 2018; Kummer, 2018). Moreover, the downcycling 
processes that are used due to recycling limitations can 
also lead to worrying accumulations of substances that 
are harmful to health. Keeping materials containing 
harmful substances and potentially hazardous chemicals 
in as closed a loop as possible requires a corresponding 
design of materials and products. In addition, recycling 
can be improved by introducing take-back obligations 
for the manufacturing companies. For substances with 
little prospect of becoming recyclable even in the future, 
such as pharmaceuticals and household chemicals, the 
creation of effective sinks is key, e.g. as part of advanced 
wastewater-treatment systems incorporating the corre-
sponding technology.

5.2.4.2
Implement prevention and precaution as guiding 
principles for action 
The prevention and precautionary principles should 
guide chemicals governance in order to avoid delayed 
responses and the need to subsequently repair damage 
that has been done (Box 3.1-1). The corresponding tech-
nical knowledge is needed to identify hazards from new 
substances in good time, to assess the corresponding 
risks, and enable early action to be taken (see also SRU, 
2023: 131 ff.). The internationally recognized precau-
tionary principle is already laid down in Art. 1(3) of the 
REACH Regulation and Art. 1 of the Stockholm Conven-
tion. However, the precautionary principle should apply 

generally to all chemicals and substances that are haz-
ardous to health. The WBGU recommends the following 
for the design of a preventive and precautionary system 
of chemicals governance:
 > Legally binding limit values that lay down ceilings 

for measurable concentrations of pollutants in an 
environmental medium (= immission limits). These 
should be oriented to the needs of vulnerable groups 
(e.g. infants, children, senior citizens, chronically ill 
persons) and fragile ecosystems. The ceilings should 
be decided on by environmental and health experts 
in a joint process. They should also be taken into 
account in the sustainability indicators of the SDG 
follow-up targets.

 > Legally binding minimization requirements that com-
plement the ceilings with regard to the use of harmful 
substances that are indispensable.

 > Standardization of the manufacture and marketing 
of substances and products that are safe and sus-
tainable by design based on life-cycle analyses 
(European Commission, 2020j; Caldeira et al., 2022). 
This includes maximizing the recyclability of materials 
and products while minimizing risks to people and 
the environment – during raw-material extraction, 
production, storage, usage and the recovery of sec-
ondary raw materials from end-of-life products. In 
this context, the use of particularly risky substances 
must be excluded and their use in unavoidable cases 
(e.g. pharmaceuticals) reduced as far as possible.

5.2.4.3
Equip new chemicals governance with an 
international registration regime
The piecemeal regulation by the Basel, Rotterdam and 
Stockholm Conventions and other sectoral regulations 
is too incremental, patchy and slow to meet the chal-
lenges of a sustainable system of chemicals governance. 
Successful implementation of zero pollution and a cir-
cular economy in the chemicals sector would require a 
global framework convention to combat pollution from 
hazardous compounds. A core component should be an 
international authorization regime for substances of very 
high concern that can also be implemented nationally, 
regionally or through club solutions with the mechanisms 
proposed here.

The new authorization regime should include a pre-
ventive ban for particularly hazardous substances, while 
reserving the option of granting exemptions. Substances 
with persistent, mobile, bioaccumulative and toxic prop-
erties are considered particularly hazardous. The new 
regime could be based on a further developed REACH 
system that provides for group-related bans for particu-
larly hazardous groups of substances with the possibility 
of an exceptional authorization for essential uses. The 
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German Advisory Council on the Environment (SRU) 
has presented concrete options for further developing 
the REACH Regulation, to which reference is made here 
(SRU, 2023). In particular, criteria must be developed 
to determine when an essential use can be recognized. 
It is foreseeable that consumer products will not qual-
ify (Box 5.2-3). Exemptions for essential uses must be 
subject to a secondary condition covering recycling and 
protective measures during the phase of use, such as 
after-care and take-back obligations. In order to meet 
these requirements, the manufacturing companies must 
develop processes for treating substances in such a way 
that they lose their harmful properties. Authorization of 
a substance with hazardous properties would only be 
granted if certain authorization requirements were met. 
The obligation to present facts and the burden of proof, 
especially with regard to a substance’s environmental 
and health compatibility, should lie with the applicant 
and not with the authorizing body. The aim here is to 
conserve regulatory capacity. As a quid pro quo, the 
approval procedures could be accelerated by setting the 
approval authorities deadlines for decisions (EEB, 2022). 
The evidence to be provided by the applicant could, for 
example, take the form of life-cycle analyses of the 
products and processes that use the relevant substances. 
Internationally uniform assessment criteria for testing 
the hazard potential of substances must be laid down 
for this purpose.

The adoption of a global agreement is ambitious, but 
it has the advantage of creating a globally consistent 
reference point in this specialized area of chemicals 
development. Joint regulatory capacities could also 
help low-income countries with the effort of chemicals 
regulation.

Further steps are needed to make such a regulatory 
system possible: 
 > The complete quantification and localization (raw- 

material production, components) of all substances 
used for essential uses is necessary. The data obtained 
should be digitized, e.g. in the form of a product 
passport containing a substance passport, and also 
include individual industrial plants with by-products.

 > In addition, a reliable database on substances used 
in production is needed to make a circular economy 
possible. A key implementation factor is the accessi-
bility of the necessary data for the respective actors 
at the different points in the life cycle of a product or 
substance. This requires improved data collection and 
exchange between the different sectors and compe-
tent authorities: both the regulators and the individual 
actors in supply chains and waste management need 
comprehensive information about product ingredients, 
their composition and regenerative properties. For 
this, suitable digital tools must be created that ensure 

accessibility to relevant knowledge while safeguarding 
intellectual property rights. 

 > In addition, suitable technical barriers are needed 
during production and after use, involving advanced 
forms of wastewater treatment (e.g. ozonation 
followed by activated carbon filtration) that retain 
particularly hazardous chemicals or transform them 
into less hazardous and more biodegradable reaction 
products.

5.2.4.4
Set up an intergovernmental science-policy 
platform on pollution
Risk-knowledge structures comparable to climate and 
biodiversity governance should be created for the sci-
entific monitoring of the corresponding transformation 
processes. An intergovernmental science-policy plat-
form on chemicals, the circular economy and pollution, 
modelled on the Intergovernmental Panel on Climate 
Change (IPCC) and the Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services (IPBES), 
could review the state of affairs and provide a knowledge 
base for different actors. The WBGU welcomes the fact 
that the UN Environment Assembly has already decided 
to establish such a body to cover the topics of chemicals, 
waste and pollution (UNEA, 2022b). In terms of content, 
this should deal, inter alia, with life-cycle analyses of 
substances and criteria for essential uses.

5.2.4.5
Expand pharmaceutical regulation to include 
consideration of environmental aspects
In the case of pharmaceuticals and other substances for 
which full recycling is difficult to achieve, authoriza-
tion should only be granted after a positive risk-benefit 
assessment that also takes environmental aspects into 
account. Pharmaceuticals that nevertheless pose a high 
environmental risk should be subject to prescription. 
Doctors should be specifically informed of the environ-
mental risks of such pharmaceuticals, e.g. in the form of a 
clear warning in the technical information. Environmen-
tal effects should also be included in post-authorization 
monitoring. Exemptions for medicines in the existing 
and planned regulation of chemicals and supply chains 
should be re-examined. Environmental standards for 
manufacturing should be implemented for pharmaceu-
ticals authorized in Europe, e.g. within the framework 
of good manufacturing practice.
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5.2.5
Research recommendations

Establish internationally standardized criteria for 
life-cycle assessments of chemicals
Internationally standardized criteria must be established 
for life-cycle analyses, and more research is needed 
here. A particularly suitable body for this purpose is the 
science-policy panel on chemicals, waste and pollution, 
which the UN Environment Assembly has decided to 
establish (UNEA, 2022b).

Collect impact and long-term data on  
hazardous substances
Collecting impact data and long-term studies lays an 
essential foundation for assessing the environmental risk 
of hazardous substances (e.g. PFAS and pharmaceuticals).

Develop solutions for the conflict of interests 
between intellectual property rights and the 
accessibility of private data
The required accessibility of the necessary data could 
be hampered by legally protected trade and business 
secrets as well as intellectual property rights. There is a 
need for research on the extent to which these subjective 
rights can limit the transparency and accessibility of data.

Strengthen public research on  
chemicals governance
National and international research on chemicals gov-
ernance is largely dominated by practitioners from the 
chemical sector. It would be desirable to increase publicly 
funded research in this area to avoid any possible influ-
ence on research results by individual economic interests.

Uncover drivers and barriers to PFAS regulation
There is a deficit of research on drivers of and barriers 
to PFAS regulation at the international level (Brennan 
et al., 2021).

Develop cross-regulatory instruments
Overarching instruments need to be developed that 
interlink sectors instrumentally – e.g. in the form of 
a PFAS regulation under water law, in relation to air 
pollution or via the REACH Regulation – both in the EU 
and globally. Exactly what this might look like is open 
and should be researched.

Compare chemicals law internationally
Comparative legal and policy research on chemicals law 
(especially on the REACH approach) is needed to facili-
tate mutual learning effects and understand the effects 
of European legal changes on other countries. 

Characterize PFAS toxicologically
A comprehensive toxicological characterization of PFAS 
that have been less well studied up to now (e.g. short-
chain PFAS and substitutes) should be carried out, which 
can be used as a basis for suitable assessment values.

Develop substitution possibilities
Research should be conducted on the development of 
sustainable substances and materials to replace sub-
stances that are hazardous to health; there should also 
be research on the efficient, emissions-free recycling 
of infrastructure that is hazardous to health and the 
environment and needs to be replaced.

Research conditions for the use of  
secondary materials
To enable the implementation of after-care obligations, 
conditions for the use of secondary materials containing 
harmful substances should be researched. In addition, 
processes should be developed to remove already re-
leased substances from natural cycles (e.g. using ad-
vanced water-treatment processes).

Research consumer behaviour with regard  
to chemicals and pharmaceuticals
In addition, research should be conducted on the promo-
tion of behavioural changes in the use of chemicals and 
pharmaceuticals by consumers of different age groups.
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Sustainable and resilient health systems aim to protect and improve health 
while respecting planetary guard rails. They are prepared for shocks, have 
strong public health departments, and use integrated environment- and 
health-information systems. They initiate transformations in other sectors by 
promoting healthy and sustainable lifestyles and helping to shape health-pro-
moting living conditions. Key to this is the integration of environmentally sen-
sitive prevention and health promotion as guiding principles that acknowl-
edge the importance of healthy ecosystems.

The global health crises (Section 2.2) confront health 
systems with new challenges that need to be addressed. 
At the same time, further developing health systems has 
the potential to unfold leverage effects for transforma-
tion processes in other fields of action. This chapter first 
defines and delimits health systems as a topic; it then 
describes the basic, classic demands they must meet, 
and explains the concepts of universal health coverage 
and primary health care, which address these demands. 
Next it describes new challenges for health systems aris-
ing from global environmental changes, and identifies 
barriers to addressing these challenges. It develops five 
guiding principles as a possible solution approach which 
the WBGU regards as key for the further development of 
health systems. These provide orientation so that health 
systems can continue to fulfil their core tasks in the 
future and also initiate transformations in other sectors, 
e.g. through structural prevention in urban planning. 
This is followed by strategies on how health promotion 
and prevention can be used as transformative levers to 
promote healthy and sustainable lifestyles and living 
conditions. Options are then developed to systematically 
implement sustainability and resilience in health systems. 
Finally, recommendations for action and research are 
derived from the preceding analyses.

6.1 
Description of health systems

There are many different definitions of health sys-
tems. The demands placed on them vary, depending 
on the context. Furthermore, there is a great diversity 
of objectives, priorities and approaches aimed at pro-
tecting and improving health worldwide. The following 
subsection explains the understanding of health systems 
underlying this report.

6.1.1 
Definition and tasks of health systems

The core tasks of health systems are to protect and im-
prove human health (see Section 2.2.4 for the WHO’s 
definition of health), which forms a basis both for social 
and economic development and for a life in dignity and 
prosperity (Declaration of Alma-Ata; WHO, 1978). These 
aims cannot be achieved without efficient and stable 
health systems (Winkelmann et al., 2021). These serve to 
safeguard health as a human right, which is enshrined e.g. 
in Article 12 of the International Covenant on Economic, 
Social and Cultural Rights (ICESCR) and Article 2 (2) 
sentence 1 of the Basic Law for the Federal Republic of 
Germany, and like healthy living conditions they are a 
prerequisite for health equity (Section 3.2). Their focus 
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on human health makes it clear that current health sys-
tems are made for humans. Current health systems do 
not give sufficient consideration to the health of other 
species or to the health of ecosystems.

People’s living conditions and lifestyles, and thus 
social, economic, political and ecological determinants 
of health, also depend on factors that are not directly 
influenced by health systems (WHO, 2022m). Fields of 
action outside of health systems include, for example, 
areas of life such as what we eat (Section 4.1), how we 
move (Section 4.2), where we live (Section 4.3), and the 
way we manage the planetary risks of climate change, 
biodiversity loss (Section 5.1) and pollution (Section 5.2), 
global governance (Chapter 7), as well as education and 
science (Chapter 8).

According to a framework set up by the WHO health 
systems are characterized by six core components 
(WHO, 2010b):
1. Health-service delivery,
2. Health workforce,
3. Health-information systems,
4. Access to essential medicines and technologies, 
5. Health-systems financing, and 
6. Leadership and governance.
Health services can be further divided into health-promo-
tion activities and preventive, curative, rehabilitative and 
palliative health services (aimed at symptom relief, mainly 
in the case of advanced incurable diseases; WHO, 2010b).

In addition to health services targeting individuals, 
there are public health services that aim to protect and 
promote health at the population level, e.g. by shaping 
healthy living conditions. This basically means implement-
ing the public-health approach (Box 2.1-2). A widespread 
framework has defined ten essential services for public 
health departments that all communities should ensure. 
Among others they include assessing and monitoring 
the population health status and factors that influence 
health, such as investigating, diagnosing and addressing 
health problems and hazards affecting the population, and 
informing and educating people about health, factors that 
influence it, and how to improve it (CDC, 2023).

The different components of health systems are inter-
twined and influence each other. The WBGU identifies a 
particular transformative leverage effect in the compo-
nents health services and health workforce, which are 
therefore dealt with below as the main focus. Health-in-
formation systems, health-systems financing and leader-
ship and governance are also addressed, as they are also 
necessary for transformations of health systems towards 
sustainability, prevention and health promotion. Moreo-
ver, it is important to handle medicines and technologies 
in an environmentally safe manner (Section 5.2.3).

Furthermore, this chapter focuses on health systems 
in high-income countries where, compared to many 

low- and middle-income countries, basic health care is 
guaranteed in most cases. There is also rigorous steering 
by the state via the planning, regulation and financing 
of health systems, as well as the establishment of public 
health departments (Box 6.2-1). In low- and middle- 
income countries, the focus is often on fundamental chal-
lenges such as the adequate provision of health services – 
challenges which are not caused specifically by global 
environmental changes, although their management is 
made more difficult by them (Section 6.2.2). Challenges 
specifically caused by global environmental changes for 
well-developed and differentiated health systems, as well 
as solution strategies that require effective governance, 
can therefore be better illustrated by the example of 
HICs. With appropriate adaptations to country-specific 
overall conditions, these solution strategies can also 
be transferred to low- and middle-income countries. 
Specific options for action for this group of countries 
with regard to coping with global environmental changes 
are described in a separate section (Section 6.5.1.3). 

6.1.2 
Demands on health systems

Well-functioning, effective health systems should, among 
other things, provide a quantity of health services that 
is in line with demand. The health services should also 
be equally accessible to everyone, i.e. physically acces-
sible, barrier-free, within reasonable distances and free 
of discrimination; they should be affordable for all and 
offer free access to information on the health services. 
Furthermore, they should be provided in adequate ways, 
according to the principles of medical ethics, with respect 
for and consideration of specific socio-cultural, gen-
der-related and individual health needs. In addition, the 
health services provided should meet current scientific 
and medical standards (WHO, 2017c; Toebes, 1999; Bro-
erse and Grin, 2017). The extent to which health services 
are able to meet these demands requires a corresponding 
design of all other components of health systems, for 
which specific requirements apply in each case.

6.1.2.1 
Goal of the WHO: universal health coverage 
Universal health coverage (UHC) is an essential objective 
of global health policies and addresses the demands 
just described. UHC means “that all people have access 
to the health services they need, at high quality, when 
and where they need them, without financial hardship 
across the life course […]” (WHO, 2021q). Also one 
of the SDG sub-targets is to “achieve universal health 
coverage, including financial risk protection, access to 
quality essential health-care services and access to safe, 



Health systems in the context of global environmental changes  6.2

193

effective, quality and affordable essential medicines 
and vaccines for all” (SDG 3.8; UNGA, 2015). There is 
growing criticism that UHC is taking on a hegemonic role 
in the global health discourse, pushing other solution 
approaches into the background (Smithers and Waitzkin, 
2022). However, the WHO has assigned UHC a strategic 
priority: the aim is for one billion people to benefit from 
UHC by 2025 (WHO, 2023f). How UHC can be achieved 
varies between different countries and depends on spe-
cific local needs and resources (WHO, 2023f).

6.1.2.2 
Strategy of the WHO: primary health care
Primary health care (PHC) is seen as a key strategy for 
achieving UHC (WHO, 2022a). PHC was internationally 
adopted as a goal in the Declaration of Alma-Ata in 
1978 (WHO, 1978) and has since been reinterpreted 
many times. The conceptual focus was initially on basic 
medical care for the entire population, health promotion 
and prevention (Section 6.3.2), as well as on social and 
environmental determinants of health, especially in 
low- and middle-income countries. Communities and 
municipalities were to be directly involved in planning 
and providing health services. The ethical basis was the 
interpretation of health as a human right (Section 7.1), 
with the key goals of social justice and equitable access 
to health services for all (Hone et al., 2018; WHO, 1978). 
At that time, this holistic view first described what is now 
called the Health in All Policies approach: the demand 
that the health promotion of the population must take 
place within all sectors (Hone et al., 2018; Box 7.1-5). 

PHC was quickly criticized as being too vague, too ide-
alistic and too difficult to measure, and the focus shifted 
to selective health programmes (‘selective PHC’), which 
concentrated on tackling certain widespread diseases 
for which effective prevention and intervention meas-
ures are available (Amofah, 1994). These programmes 
were clearly delineated and easily measurable (Hone et 
al., 2018; Walraven, 2019). An increasingly neoliberal 
approach to development policy, driven by the World 
Bank and the International Monetary Fund, encour-
aged the emergence of free health markets and private 
foundations, as well as a further focus on measurable 
and achievable disease-specific targets. These are now 
referred to as vertical goals, as opposed to the horizontal 
approach of generally promoting functioning health 
systems. In the absence of such health systems in many 
low- and middle-income countries, the selective health 
programmes increasingly reached their limits; they came 
under growing criticism, and calls for horizontal pro-
grammes grew louder.

In 2018, PHC was finally reaffirmed and defined more 
broadly with the Declaration of Astana 2018 (WHO, 
2018h; Kraef and Kallestrup, 2019). The term PHC is 

now defined as an “overall approach to the organiza-
tion of health systems which encompasses the three 
aspects of [1] multi-sectoral policy and action to address 
the broader determinants of health, [2] empowering 
individuals, families and communities, and [3] meeting 
people’s essential health needs throughout their lives” 
(WHO, 2021b). Three main pillars of PHC were iden-
tified: strengthening communities and municipalities, 
multi-sectoral political strategies and implementation 
approaches, and integrated delivery of primary-care 
and public-health services (WHO, 2018a; Kraef and 
Kallestrup, 2019). Germany’s Federal Centre for Health 
Education (BZgA) defines PHC as the “first, low-thresh-
old level of contact for patients with diseases that a) 
occur frequently, b) affect large parts of the popula-
tion and c) are either temporary or chronic in nature” 
(Zimmermann, 2021). In concrete terms, corresponding 
outpatient medical and psychosocial health services are 
provided in GP practices, community health centres or 
clinics, polyclinics or outpatient departments in hospitals, 
depending on the health system (Zimmermann, 2021).

6.2
Health systems in the context of global 
environmental changes

The following section embeds the health systems defined 
in Section 6.1, along with their tasks and the demands 
on them, in the context of global environmental changes; 
it describes the resultant new challenges they face and 
identifies existing barriers to addressing them.

6.2.1 
New challenges for health systems

Global environmental changes such as climate change, 
biodiversity loss and pollution, as well as the ongoing 
proliferation of unhealthy lifestyles worldwide, are 
increasingly creating health risks that are currently not 
being specifically taken into account in international goals 
such as UHC or SDG 3.8 (Section 6.1.2.1). These risks 
relate to various diseases and involve greater vulnerability 
to them, their higher and more widespread occurrence 

and the increase in symptoms and deaths caused by them 
(Sections 2.2, 5.1). This is affecting almost all medical 
disciplines (Traidl-Hoffmann et al., 2021). Global envi-
ronmental changes reinforce existing social and health 
inequities. As so-called ‘threat multipliers’, they can 
worsen the individual socio-economic status of affected 
persons as well as the overarching political situation, thus 
threatening livelihoods, security and peace (Baunach, 
2023; Romanello et al., 2021). Although health systems 
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are already dealing with shocks, acute and sometimes 
overlapping shocks (e.g. pandemics, heat waves, vio-
lent conflicts) will occur even more frequently in the 
future, and this could push health systems to the limits 
of their capacity or even to the point of complete col-
lapse. Furthermore, changes in climate the loss of natural 
life-support systems and the impending uninhabitability 
in some regions of the world (Section 5.1) are increasingly 
endangering the functioning of societal systems in gen-
eral, which also directly affects health systems and their 
various components (Section 6.2.2.2). The accumulation 
of increasingly frequent crises means that health systems 
have less and less time to recover and rebuild. Because 
of the urgent need to reduce resource consumption and 
emissions (Section 5.1), transformations towards sus-
tainability must also be implemented in health systems. 
These are therefore challenged threefold by environmen-
tal changes: they are themselves structurally affected 
(e.g. by the destruction of health infrastructure; Baunach, 
2023; WHO, 2015a), they are experiencing an increasing 
workload caused by an increased burden of disease in the 
population, and they are themselves in need of systemic 
transformations towards sustainability.

6.2.2 
Three barriers impeding health systems 
worldwide in addressing environmental 
challenges

In the WBGU’s view, there are three aspects impeding 
health systems in addressing the new challenges described 
above. They exist in different forms in different coun-
tries. First, health services in many health systems have 
a strongly curative orientation, i.e. they focus mainly on 
treating diseases and do too little to prevent them and 
promote health. Second, health systems are often poorly 
prepared for the new health risks posed by environmental 
changes. Third, many health systems in their current form 
have a large ecological footprint and thus themselves 
contribute to global environmental changes. In principle, 
these barriers affect both well-developed health systems 
and those that do not yet provide sufficient and appro-
priate basic healthcare. In many low- and middle-income 
countries, inadequate basic healthcare is often the most 
important barrier of all; furthermore, the new health risks 
will be even more difficult to manage, as they are some-
times even more pronounced in those countries and only 
limited resources are available (Section 6.2.2.2). Further 
challenges for health systems in low- and middle-income 
countries are presented in Box 6.2-1. These three barriers 
impeding health systems in addressing global environmen-
tal changes are explained in more detail below. 

6.2.2.1 
Curative focus of health services
Especially in western health systems, the focus of medi-
cal treatments and diagnoses is more on biological param-
eters, e.g. laboratory values, than on behaviours and 
living conditions (Greene, 2007; Kleinman, 1997). Based 
on a pathogenetic understanding of health, medicine is 
supposed to repair and correct pathological conditions. 
The many available treatment options have the effect 
that methods of maintaining health and preventing 
disease fade into the background. It can be assumed 
that people’s understanding of health and disease is 
reflected in what patients expect of health services, 
e.g. in different assessments of doctors – depending on 
whether they mainly use drugs and medical technology 
to aid recovery or symptom relief, or whether they are 
also active in disease prevention and focus on patients’ 
lifestyles for the purpose of holistic treatment. There is 
a lack of conclusive evidence here, however.

Conclusions can be drawn on the focus of the respec-
tive health system from the distribution of expenditure 
within a health system on different types of health ser-
vices (Section 6.1.1). Such data are currently available 
mainly for high-income countries. Although disease- 
prevention measures can help improve health at compar-
atively low cost (Gmeinder et al., 2017), on average such 
spending accounts for only 2.7 % of total expenditure 
in health systems in OECD countries (OECD, 2021). The 
situation is similar in the case of primary health care 
(Section 6.1.2.2): according to the OECD, PHC’s full po-
tential for improving human health is not being realized 
at present (OECD, 2019). In OECD countries, only 14 % 
of total health expenditure is spent on primary health 
care (OECD, 2019). Similarly, the German Federal Centre 
for Health Education (BZgA) states that the potential 
of health promotion and disease prevention in primary 
health care has not yet been exhausted (Zimmermann, 
2021). For Germany, it has been noted that a system-
atic approach to safeguarding and promoting health 
is also lacking at the population level, although it is 
urgently needed (Zukunftsforum Public Health 2021). 
By contrast, much more money is spent on (curative) 
hospital treatment (OECD, 2021). The latter is also very 
resource-intensive (Reddemann, 2021). In addition, 
spending on disease prevention in OECD countries fell 
more sharply than other health spending as a result of 
the financial crisis in 2008 (Gmeinder et al., 2017).

There is also overuse of health services in some places 
in the existing curatively oriented health systems, espe-
cially in high-income countries (OECD, 2017; Schenk 
et al., 2019). Overuse is defined in different ways, for 
example as “when a health care service is provided under 
circumstances in which its potential for harm exceeds the 
possible benefit” (Chassin and Galvin, 1998). These and 
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other, narrower definitions of overuse relate primarily to 
the well-being of the patients affected. Since overuse is 
also associated with avoidable economic and ecological 
burdens, broader definitions include societal aspects. 
One example is the definition as “care that can lead to 
harm and consumes resources without adding value for 
patients” (Levinson et al., 2015). It becomes clear that 
the existing overuse contributes to the large ecological 
footprint of many health systems (Section 6.2.2.3) with-
out providing any additional benefit for the protection 
and improvement of health. 

6.2.2.2 
Lack of preparation for global  
environmental changes
Most health systems are currently inadequately pre-
pared for the health risks posed by global environmental 
changes, especially in low- and middle-income coun-
tries (Baunach, 2023). Extreme weather events like 
heat waves, as well as other health shocks such as pan-
demics or violent conflicts, can cause failures in health 
systems, e.g. through power outages, destroyed health 
facilities, disruption of delivery and supply routes, a 
shortage of essential medical products, medicines and 
technologies, and staff absences as a result of impaired 
and unsafe working conditions (Baunach, 2023; WHO, 
2015c). Moreover, there is often a lack of data-collection 
systems to record the current epidemiological status of 

Box 6.2-1

Diversity of health systems worldwide

Health systems can be organized very differently (Winkelmann 
et al., 2021). There are differences between high-income and 
low- and middle-income countries, but also between different 
countries within these groups. In order to understand the sig-
nificance of the new challenges for different health systems 
and their specific deficits, and to develop targeted solutions for 
them, knowledge of their respective characteristics is necessary.

Health systems in high-income countries
In high-income countries, health services are usually planned, 
regulated, financed and sometimes provided by the state itself. 
However, their actual organization varies and can be in public 
or private hands. A rough classification can be made into six 
models or country groups (Schölkopf and Gimmeisen, 2021): 
(1) countries with a national health service, government-man-
aged and tax-funded health facilities (e.g. UK, Ireland, Portugal); 
(2) countries with regionally organized, tax-funded health ser-
vices (e.g. Spain, Australia, Canada); (3) countries with munic-
ipally organized, tax-funded health services (e.g. Denmark, 
Finland, Norway); (4) countries with social insurance systems 
(e.g. statutory health insurance funds) and service provision 
by both public and private institutions (e.g. Germany, France, 
Japan); (5) countries with insurance systems financed inde-
pendently of income and service provision by both public and 
private institutions (e.g. Switzerland, Netherlands); (6) countries 
with voluntary, partly tax-subsidized private insurance and 
tax-financed insurance for certain population groups and service 
provision by both public and private institutions (e.g. USA).

Health systems in low- and middle-income countries
Low-income countries often have weaker state-run health ser-
vices. In some cases, much or even most of the population has 
no access to adequate healthcare; often there is no adequate 
health or long-term-care insurance (Berkhout and Oostingh, 
2008). In many cases, the population itself bears the financial 
risks of illness, and patients have to pay for health services 
themselves (WHO, 2010c). This necessity can contribute to 

affected individuals or families actively driving environmental 
changes themselves, e.g. through illegal deforestation. This 
can be counteracted by improving basic healthcare, along 
with disease prevention and education (Duff et al., 2020a; 
Section 6.4.1.2). Increasingly, conservation projects in low- 
and middle-income countries are additionally implementing 
interventions that directly aim to improve health. In middle- 
income countries, state-run services are often better posi-
tioned, but here too, comprehensive, high-quality healthcare 
is often not guaranteed (Egger and Habermann-Horstmeier, 
2021; Kumah, 2022).

Role of private health facilities
Private health facilities that are neither integrated into state 
structures nor subject to their direct control are becoming 
increasingly important, especially in low- and middle-income 
countries, where they contribute significantly to the provision 
of health services (Mills, 2014; Kumah, 2022). They can be 
categorized according to the criteria profit-oriented/non-prof-
it-oriented, formal/informal and national/international 
(Klinton, 2020). In low- and middle-income countries, private 
health facilities are often used by poorer people for financial 
and cultural reasons and because of a low supply threshold 
(Patouillard et al., 2007; Sudhinaraset et al., 2013). At the same 
time, however, the influence of private actors on the healthcare 
markets, limited state regulation possibilities and, in some cases, 
inadequate qualifications create risks for primary care (Cross 
and MacGregor, 2010). The increasing importance of private 
health facilities in low- and middle-income countries creates an 
urgent need for effective regulatory mechanisms based on 
regulatory law and fiscal-policy instruments to manage the 
provision of health services in the public interest (Clarke et al., 
2019; WHO, 2018f). There is occasional cooperation with pub-
lic health facilities, but there are also competitive situations 
between the two sectors (Patouillard et al., 2007; Mills et al., 
2002). There are no standards or frameworks for integrating 
the private sector into the public sector of health systems that 
could serve as orientation (WHO, 2018f). Other challenges in 
mixed health systems in low- and middle-income countries are 
the large variations in the quality of care, difficulties in evalu-
ation and insufficient self-monitoring (WHO, 2020c).
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the population. Environmental and climate data are often 
not available, not sufficiently interlinked or not accessi-
ble to health systems. In low- and middle-income coun-
tries, health systems often operate at the limits of their 
capacity and suffer from a lack of resources and funding 
(Box 6.2-1; Baunach, 2023). They are also affected by 
a double burden of disease due to both infectious and 
non-communicable diseases (Section 2.2.1), and in their 
populations overweight, underweight and micronutrient 
deficiencies often exist in parallel (triple burden of mal-
nutrition; Section 4.1), resulting in additional vulner-
abilities to environmental changes. In addition, there 
is often a lack of sufficient availability and equitable 
access to high-quality and appropriate health services 
(Box 6.2-1), making it even more difficult for these 
health systems to address the new challenges (Baunach, 
2023). Overlapping environmental changes and health 
crises can lead to an acute or long-term overloading of 
health systems, especially in low- and middle-income 
countries (Baunach, 2023; MSF, 2021). Corresponding 
countermeasures are therefore particularly urgent in 
these countries (Section 6.5.1.3).

According to the WHO Health and Climate Change 
Global Survey covering a total of 95 countries from all 
WHO regions and all income groups, 51 % of the coun-
tries surveyed have so far conducted a vulnerability and 
adaptation assessment. Yet this only had a significant 
impact on resource allocation within the ministry of 
health of nine countries, and in only one country were 
the findings transferred to the level of the health facilities 
(WHO, 2021r). Low- and middle-income countries in 
particular are confronted with limited data availability 
and a lack of resources for conducting the assessments. 
27 % of the countries surveyed assessed the climate 
resilience, i.e. resilience to the impacts of climate change 
(Section 6.3.5), of at least one of their health facilities. 
Health early-warning systems using climate data exist, 
depending on the disease group, in 10 % (for mental 
illnesses) to 35 % (for vector-borne diseases) of the 
countries surveyed. Furthermore, while 52 % of countries 
surveyed have a national health and climate-change 
strategy, 70 % report that a lack of funding is a barrier 
to implementation (WHO, 2021r). 62 % of low- and 
lower-middle-income countries surveyed by the WHO 
state that they are dependent on international support 
in order to implement their national climate and health 
strategy; 29 % report having no funding for this at all.

Also in high-income countries, health systems are 
often not adequately prepared for health crises – for ex-
ample in Germany: the German Advisory Council on the 
Assessment of Developments in the Health Care System 
(SVR) states that Germany’s health system is neither suf-
ficiently prepared for the impacts of climate change nor 
for pandemics, although this could be expected in view 

of the generally good financial resources of the health 
system (SVR, 2023). Hence, good funding alone is not 
enough to prepare health systems for global environ-
mental changes. Political will and good governance with 
a strategic orientation are critical determinants (Baunach, 
2023). Furthermore, the effects of global environmental 
changes are usually not taken into account in medical 
guidelines (Herrmann et al., 2022), and health workers 
often lack crucial competence, as the links between 
environmental changes and health are not considered in 
existing curricula and therefore not taught (Section 8.1). 

6.2.2.3 
Large ecological footprint of health systems
The resource use of health systems is considerable: in 
Germany, for example, approx. 107 million tonnes of raw 
materials per year are consumed by the health sector, the 
equivalent of about 5 % of total German raw-material 
consumption (Ostertag et al., 2021). As a result, health 
systems themselves contribute to the very environmental 
changes that are increasingly endangering health (WHO, 
2017e). This applies not only (but especially) to health 
systems in high-income countries, and is essentially caused 
by four mechanisms: (1) their high energy consumption 
and the associated greenhouse-gas emissions, (2) their 
high level of water consumption and the large quanti-
ties of wastewater generated, especially in the health 
services and drug-manufacturing sectors, (3) the gener-
ation of large quantities of waste, some of it medical, and 
(4) the use of toxic chemicals (WHO, 2017e). Pollution 
by pharmaceuticals and pharmaceutical residues and their 
environmental and health impacts are described in detail 
in Section 5.1.2.3. The scale and the environmental and 
health risks of medical waste are discussed in Box 6.2-2. 
This section therefore concentrates on the contribution of 
health systems to climate change and air pollution.

The health systems of the OECD countries, China and 
India together accounted for 1.6 Gt, or about 4.4 % of 
global CO2 emissions in 2014 (Pichler et al., 2019). The 
health systems of China (601 million tonnes of CO2) and 
the USA (480 million tonnes of CO2) had the largest 
absolute CO2 footprint (Pichler et al., 2019); per-capita 
emissions (divided by the total population) of 1.5 tonnes 
of CO2 per person in the USA were markedly higher than 
in China, where they amounted to 0.44 tonnes of CO2 
per person (Pichler et al., 2019). The health system in 
the USA was responsible for 8 % of the nation’s green-
house-gas emissions in 2007 (Chung and Meltzer, 2009). 
By 2018, emissions had increased even further (Eckel-
man et al., 2020). Greenhouse-gas emissions from the 
US health system are responsible for a burden of disease 
of approximately 209,000 DALYs (disability-adjusted 
life years; Box 2.2-1) per year (Eckelman and Sherman, 
2018). Added to this are approx. 405,000 DALYs caused 
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by the health consequences of the air pollution produced 
(Eckelman and Sherman, 2018). Half of the variance in 
the per-capita CO2 emissions between different coun-
tries can be explained by differences in the respective 
energy systems, the energy intensity of the respective 
economic systems and the differences in per-capita health 
expenditure; from this it can be deduced that important 
starting points for reducing their carbon footprint exist 
both inside and outside health systems (Pichler et al., 
2019). Up to now, greenhouse-gas emissions from health 
systems worldwide have continued to rise, most recently 
by about 5 % from 2018 to 2019 (Romanello et al., 2022). 
At the same time, the health systems of most countries 
do not systematically record their own carbon footprint. 
One exception is the National Health Service in the UK, 
which has drawn up a detailed roadmap for achieving 
CO2 neutrality by 2040 (NHS, 2020); the obligation to 
reduce emissions has been enshrined in law since 2022 
(NHS, 2022). Most recently, 62 % of the UK health sys-
tem’s greenhouse-gas emissions came from the production 
and transport of pharmaceuticals, medical equipment and 
other goods (NHS, 2022). In addition, GHG emissions 
specific to health systems from the use of certain phar-
maceuticals, particularly inhalational anaesthetics and 
metered dose inhalers (MDIs), must be taken into account 
(Box 5.2-4). The latest Lancet Countdown report, which 
compares the per-capita greenhouse-gas emissions of 
different health systems and average life expectancy in the 
respective countries, finds that high-quality healthcare can 
be achieved with lower emissions (Romanello et al., 2022). 

6.3
Vision for the further development of  
health systems

The previous sections discussed challenges to health 
systems from global environmental changes, and iden-
tified three major barriers which, in the WBGU’s view, 
stand in the way of addressing those challenges: the 
strongly curative orientation of health services, the 
inadequate preparation of health systems for health 
risks caused by environmental changes, and their large 
ecological footprint. This section offers a contrasting 
vision for the further development of health systems to 
enable them to address the new challenges. This vision 
ties in with existing strategies for the future of health 
systems such as the public health strategy for Germany 
(Zukunftsforum Public Health, 2021) and places them 
in the context of global environmental changes. It is in 
line with the overarching vision of ‘healthy living on a 
healthy planet’ (Chapter 3), picks up on its cornerstones 
(Section 3.1) and is based on five guiding principles, 
which are explained in more detail below.

6.3.1 
Acknowledging the importance of healthy 
ecosystems

A cornerstone of the overarching vision of ‘healthy liv-
ing on a healthy planet’ is that the natural life-support 
systems are acknowledged as the basis of human health 
(Section 3.1) and therefore any change or destruction 
has an impact on human health. This recognition is par-
ticularly important for health systems, as their core tasks 
are to protect and improve human health. For health sys-
tems to contribute to systemic approaches that address 
unhealthy and environmentally harmful lifestyles and 
help design healthy living environments (Box 3.1-1), 
they must acknowledge the interdependence of human 
health and the health of other species and of ecosystems, 
and take sufficient account of environmental changes. 
The importance of healthy ecosystems for human health 
was already pointed out in the WHO’s Ottawa Charter 
for Health Promotion (WHO, 1986), which addressed 
determinants such as the overexploitation of natural 
resources, emissions of substances hazardous to health 
and air pollution (Box 3.3-1). This was later taken up 
in the Geneva Charter for Well-being (WHO, 2022a). 
Which determinants of health are attributed the greatest 
importance depends on societal influences, conventions, 
values and norms. In some indigenous cultures, human 
health is understood as being connected with the envi-
ronment and other forms of life, and related to plants and 
animals on which people and their well-being depend 
(Escobar, 2019, Duff et al., 2020b). This perspective and 
the importance of healthy ecosystems for human health 
should be fully recognized as a matter of urgency. The 
growing scientific evidence for this, as well as existing 
integrative and transdisciplinary health concepts such 
as One Health and Planetary Health (Section 3.3), must 
be systematically taken into account. 

6.3.2 
Environmentally sensitive prevention  
and health promotion

Because of the complex interactions between global 
environmental changes, living conditions, lifestyles 
and health, there is a need to systematically address 
all determinants of health. Prevention and the com-
prehensive promotion of resilience and development 
potential should be strengthened; this is a cornerstone 
of the overarching vision of ‘healthy living on a healthy 
planet’ (Section 3.1). This means that health systems 
must integrate and implement environmentally sensitive 
prevention and health promotion as key guiding princi-
ples. While health promotion focuses on strengthening 
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health resources and potential, disease prevention is con-
cerned with preventing the development and progression 
of diseases and reducing the burden of disease. In rela-
tion to these two approaches, the term ‘environmentally 
sensitive’ means, for health promotion, that healthy 
ecosystems are regarded as an important prerequisite 
and resource for health, while disease prevention sees 
environmental changes as major determinants of disease. 
In the following, the two approaches are first described 
in general terms. Examples of concrete measures of envi-
ronmentally sensitive prevention and health promotion 
are then described in Section 6.4.

Health promotion is defined as “the process of en-
abling people to increase control over, and to improve 
their health” (WHO, 2021q). It helps strengthen and 
maintain people’s health and avoid disease. It is based 

on the concept of salutogenesis (Antonovsky, 1987; 
Box 3.3-1), which focuses on the factors that protect and 
promote health – unlike pathogenesis, which focuses on 
the emergence and development of disease. The three 
key areas of salutogenesis are resilience resources, the 
individual’s sense of coherence, and societal conditions 
and resources. Health promotion was defined in the 
Ottawa Charter in 1986 (WHO, 1986) and today plays 
a key role as a guiding health-policy principle of the 
WHO. However, it should urgently be brought more 
into focus and properly implemented in health systems 
by creating health-promoting structures and making 
health-promoting action possible (Box 3.3-1). Sustaina-
bility was already named as an important area of health 
promotion in the Ottawa Charter (WHO, 1986) and plays 
an even bigger role in the Geneva Charter for Well-being, 

Box 6.2-2

Waste from health facilities

Health systems contribute to environmental pollution, 
i.a. through their production of large amounts of waste. The 
amounts generated vary considerably from country to country. 
The leaders are the USA and Canada with 8.4 and 8.2 kg of 
waste respectively per hospital bed per day. In Europe, Spain 
leads the way with 4.4 kg per bed per day. The figure in Ger-
many is 3.6 kg per bed per day. In Africa and Asia, the range 
extends from 0.3–0.5 kg per bed per day (in Pakistan, Korea, 
Laos, Mauritius, Morocco) to 3.7 and 5.4 kg per bed per day in 
Iran and Kazakhstan (Singh et al., 2021). The COVID-19 pan-
demic has led to an increase in hospital waste worldwide, 
mainly due to the large amounts of personal protective clothing 
used. This posed major problems for many countries and their 
infrastructures, overloading local waste-management systems 
and threatening to create an environmental and health crisis, 
especially in some low- and middle-income countries (Singh 
et al., 2020; Ogunseitan, 2020).

Waste from health facilities has the particularity that it 
contains not only waste comparable to domestic waste (approx. 
85 %) but also hazardous waste (approx. 15 %; WHO 2018g). 
In addition to pharmaceuticals and cell-damaging substances 
that pose particular environmental and health risks, the haz-
ardous waste contains other toxic substances and chemicals, 
radioactive materials, pointed and sharp objects, body parts 
and blood reserves, as well as infectious waste.

Challenges in the disposal of waste from health facilities
Since there are no global standard procedures for the disposal 
of medical waste (with the exception of special waste and waste 
containing mercury), national guidelines differ considerably. 
There are no specific requirements for waste comparable to 
domestic waste. It can be disposed of or recycled in the same 
way as any other kind of waste, but many hospitals have 
failed to do this adequately up to now (Richter and Pecher, 
2021, Wyssusek et al., 2019, Axelrod et al., 2015, Azouz et al., 
2019). There are problems of mis-categorization worldwide, 

however. In Germany, considerable amounts of hospital waste 
comparable to domestic waste are incorrectly assigned to haz-
ardous waste and produce unnecessary CO2 emissions due to 
the strict disposal requirements that then apply (Richter and 
Pecher, 2021, WHO, 2018g). Hazardous waste is incinerated 
at very high temperatures; it also requires additional waste-gas 
cleaning and therefore has a carbon footprint that is 3–6 times 
higher (data from the UK) than domestic waste in conventional 
incinerators (Rizan et al., 2021). 

However, the opposite problem can be observed in many 
countries where there is no well-regulated management system 
for hospital waste. All the waste, including the hazardous waste, 
is mixed with conventional municipal waste and incinerated 
together or disposed of in conventional landfills. A survey 
of 24 low-income African, American and Southeast Asian 
countries found that only 58 % of the health facilities studied 
managed their waste safely (WHO, 2015). In many low- and 
middle-income countries, incineration plants are outdated, 
and inappropriate technologies cause pollution from heavy 
metals or dioxins (Singh et al., 2021, Singh et al., 2020). Over-
all, high-income countries produce more medical waste, but 
implement better regulated and thus more environmentally 
sound disposal strategies (Singh et al., 2021).

Health and environmental risks from hospital waste
Improper disposal of hospital waste poses numerous specific 
environmental and health risks (Singh et al., 2021; WHO, 
2018g). Although the number of improperly disposed cannulae 
is falling in low- and middle-income countries, they are still 
responsible for a significant number of HIV, hepatitis-B and 
hepatitis-C infections, putting people who sift through landfills 
or sort waste by hand at particular risk (WHO, 2018b). Infectious 
waste can cause or spread infections and antibiotic resistance. 
Many of the substances used in health systems, such as medi-
cines, cytotoxic products and mercury, can contaminate surface, 
ground and drinking water when disposed of in landfills. The 
improper incineration of waste (e.g. due to outdated equipment 
or too-low temperatures) or the incineration of materials not 
intended for this method leads to air pollution, e.g. with car-
cinogenic substances (WHO, 2018g; Shen et al., 2022).
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which develops the concept of health promotion further 
(WHO, 2022a). “Contributing to the preservation of the 
natural life-support systems with regard to their impor-
tance for human health” is also laid down as a task of 
physicians working in Germany in the professional code 
of conduct issued by the German Medical Association 
(Bundesärztekammer, 2011).

Disease prevention refers to “measures to reduce the 
occurrence of risk factors, prevent the occurrence of dis-
ease, to arrest its progress and reduce its consequences 
once established” (WHO, 2021q). Depending on when 
(relative to the disease) they are deployed, a distinc-
tion is made between primary, secondary and tertiary 
disease prevention. Primary disease prevention refers 
to measures such as vaccinations, which are applied to 
healthy people who do not show any disease symptoms. 

Secondary disease prevention includes measures that 
prevent the progression of diseases at an early stage that 
is clinically still unremarkable but already detectable. Ex-
amples include newborn-screening and cancer-screening 
examinations. Tertiary disease prevention refers to meas-
ures taken where a disease is already present or ad-
vanced, e.g. a rehabilitation measure after a heart attack. 
However, these different areas cannot always be clearly 
separated. A primary preventive measure, e.g. reduced 
heat exposure, can have a tertiary preventive effect at 
the same time, because pre-existing cardiovascular dis-
eases can worsen during heat. Knowledge of risk factors 
affecting the development of diseases is crucial when it 
comes to disease prevention. Measures can be taken both 
in the field of behavioural disease prevention (targeting 
the behaviour of individuals) and structural disease 
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however. In Germany, considerable amounts of hospital waste 
comparable to domestic waste are incorrectly assigned to haz-
ardous waste and produce unnecessary CO2 emissions due to 
the strict disposal requirements that then apply (Richter and 
Pecher, 2021, WHO, 2018g). Hazardous waste is incinerated 
at very high temperatures; it also requires additional waste-gas 
cleaning and therefore has a carbon footprint that is 3–6 times 
higher (data from the UK) than domestic waste in conventional 
incinerators (Rizan et al., 2021). 

However, the opposite problem can be observed in many 
countries where there is no well-regulated management system 
for hospital waste. All the waste, including the hazardous waste, 
is mixed with conventional municipal waste and incinerated 
together or disposed of in conventional landfills. A survey 
of 24 low-income African, American and Southeast Asian 
countries found that only 58 % of the health facilities studied 
managed their waste safely (WHO, 2015). In many low- and 
middle-income countries, incineration plants are outdated, 
and inappropriate technologies cause pollution from heavy 
metals or dioxins (Singh et al., 2021, Singh et al., 2020). Over-
all, high-income countries produce more medical waste, but 
implement better regulated and thus more environmentally 
sound disposal strategies (Singh et al., 2021).

Health and environmental risks from hospital waste
Improper disposal of hospital waste poses numerous specific 
environmental and health risks (Singh et al., 2021; WHO, 
2018g). Although the number of improperly disposed cannulae 
is falling in low- and middle-income countries, they are still 
responsible for a significant number of HIV, hepatitis-B and 
hepatitis-C infections, putting people who sift through landfills 
or sort waste by hand at particular risk (WHO, 2018b). Infectious 
waste can cause or spread infections and antibiotic resistance. 
Many of the substances used in health systems, such as medi-
cines, cytotoxic products and mercury, can contaminate surface, 
ground and drinking water when disposed of in landfills. The 
improper incineration of waste (e.g. due to outdated equipment 
or too-low temperatures) or the incineration of materials not 
intended for this method leads to air pollution, e.g. with car-
cinogenic substances (WHO, 2018g; Shen et al., 2022).
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prevention (targeting the living conditions of a large 
number of people) to reduce factors that cause illness 
(Habermann-Horstmeier and Lippke, 2021). Combined 
strategies such as those applied in disease prevention 
in the workplace or in kindergartens and schools are 
particularly effective (Box 6.4-3; Habermann-Horst-
meier and Lippke, 2021; Lippke and Hessel, 2018). It 
is also known that measures that specifically focus on 
risk populations or refer to younger age groups such as 
children or adolescents are particularly effective (Walter 
et al., 2011; König et al., 2011).

The two approaches of health promotion and 
disease prevention can be mutually beneficial (Haber-
mann-Horstmeier and Lippke, 2021). When it comes to 
their implementation, they should not be discussed as 
conflicting concepts, as was the case for a long time in 
the past. Based on the common goal of improving health, 
they should be seen in an integrated manner and be 
transformed into a holistic strategy (Prümel-Philippsen 
and Grossmann, 2021) – dovetailed with the guiding 
principle of sustainability (Section 6.3.4). 

6.3.3 
Solidarity and inclusion

Another cornerstone of the ‘healthy living on a healthy 
planet’ vision is that vulnerable groups experience global 
solidarity, and that there is a reduction in inequities 
relating to material, economic and political inclusion 
(Section 3.1). These inequities are not least related to 
unequally distributed health opportunities, so that the 
further development of health systems should definitely 
be oriented towards the guiding principle of solidar-
ity and inclusion. In concrete terms, this means that 
the goal of universal health coverage is to be achieved 
worldwide (Section 6.1.2.1) and that all people share 
in the health benefits of medical progress. Furthermore, 
all people should be enabled to participate actively and 
responsibly in improving, maintaining and restoring their 
own health. To achieve this, health systems should be 
designed inclusively, and health workers should interact 
with patients at eye level.

Moreover, health systems should be financed on the 
basis of solidarity: health inequities are largely generated 
by social inequities; at the same time, illness cannot be 
planned, is existentially threatening and can in principle 
affect anyone. Therefore, the financial risks associated 
with illness and the resulting use of health services should 
be justly distributed among the entire population and 
thus among all income groups. Solidarity is already en-
shrined as a guiding principle in some health systems, in 
Germany for example. Here, health insurance is defined 
as a community of solidarity (Section 1 of Volume V of 

the German Social Insurance Code, § 1 SGB V). However, 
in many health systems around the world, there is a need 
to embed and implement solidarity more firmly.

Because of their particular vulnerabilities, smaller 
health resources and the threat of worsening health 
inequities as a result of global environmental changes, 
socially disadvantaged people should be given special 
consideration and be actively involved in all health- 
promotion and disease-prevention measures, as well as 
in strengthening adaptation and resilience. 

6.3.4 
Transformations towards sustainability

The overarching vision of ‘healthy living on a healthy 
planet’ includes respecting planetary guard rails in or-
der to protect the health of humans, species and eco-
systems (Section 3.1). At the same time, health sys-
tems themselves often have a large ecological footprint 
(Section 6.2.2.3) and thus themselves contribute to 
environmental changes that are harmful to health. Pro-
found transformations towards sustainability are needed 
to make sure they do not counteract their core task 
of protecting and improving health. For this purpose, 
three aspects should be taken into consideration with 
regard to the provision of health services, as formulated, 
for example, by MacNeill et al. (2021): (1) reduce the 
demand for health services (which can result as an ad-
ditional benefit from the implementation of the guiding 
principles of environmentally sensitive prevention and 
health promotion; Section 6.4.1.4), (2) match the supply 
of health services to demand, ensuring adequate care 
and avoiding unnecessary examinations and treatments 
(Section 6.5.2.1), and (3) reduce emissions and optimize 
the efficiency and environmental performance of the 
health services provided (Section 6.5.2.2). In addition 
to the provision of health services in health facilities, 
the other components of health systems also contribute 
to their emissions, especially the field of medicines and 
technologies. Sustainable transformations are there-
fore absolutely necessary in medical drug development, 
production and supply. This includes, for example, the 
consideration of sustainability criteria in the production 
of medicines as part of good manufacturing practice, 
or the consideration of environmental effects in the 
authorization of medicines (Section 5.2).

Sustainable health systems can also initiate sus-
tainable transformations in other fields of action, e.g. 
via their role-model function, which could motivate 
behavioural changes among patients, and effects on 
the demand side, e.g. if ecological criteria are taken into 
consideration in the prescription of medicines or in the 
procurement of medical products (Section 6.5.2.3).
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Particular challenges involved when it comes to trans-
formations towards sustainability are, on the one hand, 
that the availability, access, adequacy and quality of health 
services must not be reduced (Section 6.1.2) and, on the 
other hand, that special hygiene requirements have to be 
met in health facilities. The fundamental principle that 
must always apply to all transformations is that at no time 
may action be taken against the well-being or health of 
patients and staff in order to save resources and emissions. 
Necessary and reasonable medical measures must always 
be carried out properly. Moreover, taking sustainability 
criteria into account makes it possible to prevent negative 
environmental impacts and illnesses caused by them, and 
thus to generate additional multiple benefits.

6.3.5 
Strengthening adaptation and resilience

These two fields of action – adapting to environmental 
changes and building up resilience – cannot be separated 
from each other, as they overlap substantially. How-
ever, they do set different priorities (WHO, 2015c), as 
explained below. Strengthening adaptation and resil-
ience should serve as a guiding principle for the further 

development of health systems, as this can protect and 
improve people’s health even in the face of new and 
future health risks and crises. After all, this is the foun-
dation on which development potential for well-being, 
diversity and Eigenart is made possible, which is an 
essential aspect of the overarching vision of ‘healthy 
living on a healthy planet’ (Section 3.1).

Adaptation aims to prepare health systems for con-
tinuously changing environmental conditions and the 
associated health risks and challenges, thus averting 
damage and also using advantageous opportunities 
(co-benefits) generated by the corresponding measures 
in relation to other objectives, e.g. the preservation of 
the natural life-support systems. Adaptation measures 
affect both the direct provision of health services and 
technical structures, as well as organizational processes 
in health facilities. For example, in view of rising average 
temperatures, changes in the probability of developing 
certain diseases and specific vulnerabilities should be 
taken into account. In addition, the structural and tech-
nical conditions as well as diagnostic procedures should 
be adapted, i.a. in order to continue to guarantee a room 
climate that is conducive to health, and to ensure that 
laboratory tests still work properly. 
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Resilience primarily relates to crisis situations and 
shocks. According to the WHO, resilience in health sys-
tems is the “capacity of health actors, institutions and 
populations to prepare for and effectively respond to 
crises; maintain core functions when a crisis hits; as 
well as stay informed through lessons learned during 
the crisis and reorganize if conditions require it” (WHO, 
2020h). The aim of strengthening resilience is there-
fore to ensure that health systems remain sufficiently 
efficient in the face of crises and then recover at least 
to their previous state, or, better still, emerge stronger 
by learning to cope with future crises (Fig. 6.3-1; WHO, 
2020h; Hanefeld et al., 2018). In addition to a secure 
energy supply (Section 4.3.4.2), the security of the 
supply of medicines and medical products should still 
be guaranteed during shocks; this can be achieved, for 
example, by diversifying global supply chains and se-
curing local production capacities (SVR, 2023). Existing 
WHO climate-resilience strategies (WHO, 2020h), which 
specifically address resilience to the impacts of climate 
change, need to be expanded inasmuch as they should 
also address health risks associated with pollution, biodi-
versity loss and other environmental changes. Examples 
include large-scale smog and haze events, such as those 
caused by massive peat fires, and pandemics, e.g. of 
zoonotic infectious diseases (Section 6.5.1.1). 

Continuous adaptation of health systems to climate 
and environmental changes contributes to improving 
resilience to shocks. For this reason, adaptation and re-
silience should always be addressed together and syner-
gies exploited (Fig. 6.3-1). The simultaneous necessities 
of continuous adaptation to dynamic environmental 
changes and the improvement of resilience to acute 
health crises and shocks should nevertheless always 
be borne in mind despite all overlaps and synergies. 
Adaptation and resilience go beyond a mere reaction 
to environmental changes and also include anticipatory 
preparation for likely risks and crises and the reduction 
of vulnerabilities. 

6.3.6 
From vision to implementation – from guiding 
principles to recommendations

Five guiding principles were explained in the preceding 
sections: acknowledging the importance of healthy 
ecosystems; environmentally sensitive prevention and 
health promotion; solidarity and inclusion; transforma-
tions towards greater sustainability; and strengthen-
ing adaptation and resilience. These principles interact 
closely with each other, and the implementation of 
one can promote the realization of the other guid-
ing principles respectively. Furthermore, a concerted 

implementation of the guiding principles can open up 
additional synergy effects. They can become transform-
ative driving forces in health systems and, from there, 
have an impact on other fields of action, such as what 
we eat, how we move and where we live (Chapter 4). 
Cross-system cooperation is essential for this and is also 
embedded as a cornerstone of the overarching vision 
of ‘healthy living on a healthy planet’ (Section 3.1). 
The guiding principle of acknowledging the importance 
of healthy ecosystems’ is a necessary prerequisite for 
the implementation of the other guiding principles 
throughout, and is recurrently addressed in the fol-
lowing sections. The guiding principle of ‘solidarity and 
inclusion’ should always be consistently realized in the 
implementation of the other guiding principles. The 
guiding principles ‘environmentally sensitive preven-
tion and health promotion’, ‘transformations towards 
sustainability’ and ‘strengthening adaptation and resil-
ience’ serve to highlight multiple benefits and develop 
implementation strategies in the following sections 
(Sections 6.4, 6.5), concluding with recommendations 
for action and research (Section 6.6). They can help 
health systems to also leverage sustainable transfor-
mations in other societal systems.

6.4
Use health promotion and disease prevention as 
transformative levers 

To ensure that health can be protected and improved 
even in the face of global environmental changes, the 
WBGU proposes environmentally sensitive prevention 
and health promotion as a general guiding principle 
for the further development of health systems (Sec-
tion 6.3.2). In addition to this, health promotion and 
disease prevention can be used as transformative levers, 
since they can also promote transformations towards 
sustainability in other fields of action. In order to har-
ness the transformative potential of health promotion 
and disease prevention, adjustments are needed in the 
areas of health services, health workforce, governance 
and financing structures, which are addressed first and 
foremost in this subsection; health-information systems 
also need to be adapted (Section 6.5.1.2; Box 6.5-1). 
In the following section, first the multiple benefits are 
described that can result from environmentally sensitive 
prevention and health promotion (Section 6.4.1); then 
strategies are outlined that can be used to promote the 
generation of these multiple benefits (Section 6.4.2).
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6.4.1 
Multiple benefits of environmentally sensitive 
prevention and health promotion

Three complementary strategies are key to implementing 
the overarching vision of ‘healthy living on a healthy 
planet’ (Box 3.1-1): first, promoting and strengthen-
ing resilience and development potential; second, pre-
venting risks and dangers; and third, reacting to and 
repairing damage. For health systems, these strategies 
correspond to the implementation of health promotion 
and disease prevention and the treatment of diseases 
(Fig. 3.1-1). With regard to the new challenges posed 
by global environmental changes (Section 6.2.1), exten-
sive measures to adapt various components of health 
systems are necessary also for the successful treatment 
of diseases (Section 6.5.1). In addition, many people 
worldwide currently do not have access to adequate 
healthcare (Section 6.2.1). In principle, however, the 
treatment of diseases is already addressed by health 
systems because of their curative focus (Section 6.2.2.1). 
On the other hand, the strengthening and targeted imple-
mentation of health promotion and disease prevention 
in particular are key for the promotion of healthy and 
sustainable lifestyles and living conditions with their 
numerous multiple benefits for the health of people and 
ecosystems (Sections 6.4.1.1, 6.4.1.2). In addition, the 
application of environmentally sensitive prevention and 
health promotion in health systems would also result 
in multiple benefits for strengthening adaptation and 
resilience in the population (Section 6.4.1.3). Moreover, 
there is the potential to reduce the demand for resource- 
intensive medical treatments, which could contribute to 
reducing the ecological footprint of health systems (Sec-
tion 6.4.1.4). These multiple benefits will be explained 
in the following sections.

6.4.1.1 
Promoting healthy and sustainable lifestyles
By promoting healthy and sustainable lifestyles in 
the context of environmentally sensitive prevention 
and health promotion, people can be enabled to act 
sustainably in different areas of life. This can happen, 
for example, in the context of individual counselling 
sessions by health professionals, in which people’s life 
situations are addressed, and they are given personally 
tailored suggestions for health-promoting and sustaina-
ble behaviour (Sections 6.4.2.1, 6.4.2.2). Corresponding 
education is also conceivable in group settings with a 
connection to people’s living environments, perhaps in 
community centres.

For example, information can be provided on the 
nutritional recommendations of the Planetary Health 
Diet: these include daily maximum amounts for the 

intake of meat, fish and dairy products that should not be 
exceeded, as well as minimum recommendations for the 
consumption of fruit, vegetables, pulses, nuts and whole 
grains (Box 4.1-1). A plant-based diet is both health-
ier and more sustainable: a considerable proportion of 
diet-related premature deaths from non-communicable 
diseases is due to an excessively high proportion of meat 
and too low proportions of plant-based foods in the diet 
(Micha et al., 2021; Section 4.1.1.1). In addition, animal 
food production contributes disproportionately to the 
environmental changes caused by global agriculture 
(Box 4.1-3). In the context of environmentally sensitive 
nutrition counselling, attention can also be drawn to 
the health-related and ecological benefits of consum-
ing organic food, e.g. resulting from avoiding synthetic 
pesticides (Sections 4.1.1.2, 4.1.1.3). In addition, infor-
mation could be provided on the health risks of physical 
inactivity (e.g. long and uninterrupted sitting increases 
the risk of developing cancer and fatal cardiovascular 
diseases (Ekelund et al., 2019; Hermelink et al., 2022; 
Section 4.2.1.2), and on the ecological and health risks 
of car traffic (e.g. due to climate change and air pollution; 
Section 4.2.1.3). If the ecological and health benefits 
of active mobility (e.g. cycling) are also addressed and 
references to a person’s individual health and disease 
history are made, a corresponding change in behaviour 
can be initiated.

Another example is the recommendation to use green 
spaces as a personal health resource: spending time in the 
park, preferably in conjunction with physical activity and 
social activities, can improve immune system function, 
lead to better social cohesion, provide mental-health 
benefits and contribute to the prevention of cardiovascu-
lar disease (Section 4.3.3.4; Fig. 4.3-1). The conscious use 
of green spaces or consciously spending time in nature, 
as well as knowledge of its positive effects, can then 
contribute to an increased appreciation of other living 
beings and an intact biosphere, which can enhance the 
motivation to behave sustainably or to become active 
in promoting sustainability.

Furthermore, there is a wide range of possible activi-
ties that can be applied in the context of environmentally 
sensitive prevention and health promotion, which serve 
the health of the participants and contribute to environ-
mental protection at the same time (e.g. in the context 
of ‘green care’ or ‘nature-based interventions’; Cook et 
al., 2019). Examples range from health-promoting activ-
ities in biodiverse and ecological community gardens to 
activities in nature conservation as a form of physical 
exercise; there are also increasing efforts to directly 
prescribe nature-related activities to patients (‘nature’ 
or ‘green prescriptions’). A range of activities in contact 
with nature, examples of nature prescriptions, and inter-
actions with biodiversity protection and promotion are 
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Maintaining/creating 
exercise-friendly, 
biodiverse green spaces
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shown in Figure 6.4-1. Furthermore, Chapter 4 discusses 
healthy and sustainable lifestyles and the necessary 
framework conditions for them in more detail, using as 
examples the areas of life ‘what we eat, how we move 
and where we live’.

6.4.1.2 
Initiation of measures for structural prevention
Environmentally sensitive prevention and health pro-
motion can contribute to healthy living conditions not 
only by promoting sustainable lifestyles and the posi-
tive ecological effects of activities at the interface with 
nature conservation. Within information and counsel-
ling services, people could also be informed about the 
possibilities of the sustainable and health-promoting 
design of their living environments, thus activating their 
corresponding creative potential in a targeted manner. 
For example, in the context of preventive medical check-
ups for their children, parents could be informed that 
spending time in green spaces and in contact with nature 
has a positive effect on the well-being and physical and 
mental development of their children (Dadvand et al., 
2019). In this context, information could be provided on 
how parents (and children) can actively engage or par-
ticipate in the health-promoting and sustainable design 
of their neighbourhood (e.g. planning and community 
maintenance of urban green spaces).

Such participatory activities of sustainable urban 
design (Section 4.3) can be promoted, initiated and 
guided by municipal public health departments: they 
can initiate cross-sectoral measures to create health-pro-
moting and sustainable urban spaces and guide specific 
projects for structural prevention in the neighbourhoods, 
e.g. on issues such as traffic calming and expanding 
or upgrading green spaces. Participatory instruments 
can be used for demand-oriented planning (e.g. Place 
Standard Tool), and municipal public health depart-
ments can benefit from transnational networking. For 

example, the city of Dresden is a member of the Euro-
pean WHO Healthy Cities network; the coordination of 
corresponding measures is based in the strategic health 
planning department of the office of health and disease 
prevention, which is the city’s municipal public health 
department (Landeshauptstadt Dresden, 2023).

If, in addition, public health departments are estab-
lished as an interface between health systems and the 
administration, policy-makers and other sectors, they 
can also initiate further interdepartmental cooperation 
to promote structural prevention in the sense of the 
Health-in-All-Policies approach (Box 7.1-5), which goes 
beyond the immediate shaping of municipal living en-
vironments, e.g. in the areas of nutrition systems, in 
industry or transport planning.

Individual health facilities can also actively contribute 
to structural prevention – beyond reducing their eco-
logical footprint – by directly addressing local nature 
conservation in addition to providing health services.

One example is the medical clinic of two NGOs (Alam 
Sehat Lestari and Health in Harmony) in the Gulung 
Palung National Park, Borneo (Indonesia), which, on 
the one hand, provides basic health services and, on the 
other, is committed to the protection and restoration of 
the local rainforest (Duff et al., 2020a; Webb et al., 2018; 
Jones et al., 2020). The clinic’s patients can also contribute 
indirectly to reforestation, e.g. by paying for their medical 
treatments with seedlings they have grown themselves. In 
addition, they are given information in the waiting room 
and during counselling sessions about the health benefits 
of an intact rainforest (Duff et al., 2020a). As a further 
measure, people are trained in organic agriculture, which 
was identified as a wish of the local population during 
participatory consultations (‘radical listening’; Duff et al., 
2020b). Moreover, it was found that one motivation for 
local people to illegally clear rainforest had previously 
been the need to pay for medical treatment (and asso-
ciated travel costs; Duff et al., 2020a), and many of the 

Figure 6.4-1
Possible synergies between the protection and promotion of biodiversity (blue) and activities in contact with nature (green). 
Various measures that have a positive impact on biodiversity (light blue arrows, left) can simultaneously amplify the health 
effects and attractiveness of activities in contact with nature (right), which represents an additional incentive and multiple 
benefit (narrow blue arrow, left). Activities in contact with nature (general activities, nature-based health promotion and 
nature-based therapies; green boxes, right) can, in addition to positive physical and mental health effects, also promote the 
appreciation of nature, closeness to nature and healthy and sustainable lifestyles (orange). This can again contribute to the 
protection and promotion of biodiversity (narrow blue arrow, right). In principle, most of the activities mentioned are suitable 
for nature prescriptions by health professionals. The choice of activities as well as their duration, frequency and intensity 
should be based on the individual needs and preferences of patients and the medical assessment of their state of health.
Source: WBGU, based on Cook et al., 2019 (original image published under CC-BY license), modified according to: Aerts et 
al., 2018; Barragan-Jason et al., 2022; Bikomeye et al., 2022; Bratman et al., 2019; Coventry et al., 2021; DeVille et al., 2021; 
Fisher et al., 2023; Frumkin et al., 2017; GKV-Spitzenverband, 2023; Litt et al., 2023; Liu et al., 2022; Marselle et al., 2021; 
Martin et al., 2020; Mathers und Brymer, 2022; Nguyen et al., 2023; Pérez-Ramírez et al., 2021; Razani et al., 2018;   
Thompson, 2018; White et al., 2019; Wood et al., 2018
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communities interviewed stated that they could stop 
clearing if they had access to quality, affordable health-
care and were trained in alternative livelihoods (Webb 
et al., 2018; Duff et al., 2020a). Deforestation has been 
greatly reduced since the clinic was established and pri-
mary care improved; moreover, significant health benefits 
among the local population have been measured (Jones 
et al., 2020). Such projects at the interface of health and 
nature conservation sometimes have to overcome fund-
ing problems related to their multi-sectoral orientation 
(Duff et al., 2020c).

6.4.1.3 
Reducing vulnerability and strengthening 
adaptation and resilience in the population
Health promotion and disease prevention can reduce 
people’s vulnerability to health risks from environmental 
changes. For example, people with pre-existing lung or 
cardiovascular diseases are particularly vulnerable to 
heat stress, which can exacerbate these conditions. If the 
prevalence of such pre-existing conditions were reduced 
by health-promotion and disease-prevention measures 
(e.g. lifestyle interventions such as programmes aiming 
at weight loss, physical exercise promotion and tobacco 
withdrawal; Box 6.4-3), this would reduce the size of 
vulnerable populations and protect people from dis-
ease. This also applies to other health risks associated 
with environmental changes, such as pandemics of in-
fectious respiratory diseases like COVID-19, for which 
similar risk factors exist (e.g. chronic lung disease from 
tobacco smoking, overweight, poor general health). In 
addition, individually adapted health-promotion and 
disease-prevention offers make it possible to educate 
people in a targeted manner tailored to their individual 
needs about environmental health risks that are par-
ticularly relevant to them, and to inform them about 
options for adapting their behaviour. One example is 
advising pregnant people about the harmful effects 
of air pollution in the wake of forest fires during heat 
waves. Such education measures and the reduction of 
pre-existing conditions would strengthen adaptation 
and resilience in the population to the health risks of 
global environmental changes. The ability of population 
groups to prepare for and respond effectively to crises is 
explicitly included in the WHO’s description of climate 
resilience in health systems (Section 6.3.5).

6.4.1.4 
Reducing the demand for resource- 
intensive treatments
A further multiple benefit of the comprehensive imple-
mentation of health promotion and disease prevention 
could be a reduction in the number of resource- and 
emissions-intensive diagnostic and therapeutic measures. 

On the one hand, this could generate economic advan-
tages; on the other, it would reduce health systems’ 
ecological footprint (MacNeill et al., 2021). The National 
Health Service (NHS) in the UK, for example, has shown 
that although greenhouse-gas emissions per hospital 
stay fell by 64 % from 1990 to 2019, this only resulted 
in a 26 % reduction in total NHS emissions (Tennison 
et al., 2021). An increasing demand for health services 
could be one reason for this (MacNeill et al., 2021). It 
is hardly conceivable that the environmental impact 
of health systems can be drastically reduced unless 
there is a long-term reduction in the use of medical 
services (SAMW, 2022). Although it is generally ac-
cepted that disease prevention is the most effective way 
to improve the sustainability of health systems (Sherman 
et al., 2020), there is currently a lack of concrete projec-
tions or empirical evidence on the potential savings in 
resources and emissions that could be made by reducing 
the demand for health services. Furthermore, ecological 
aspects have not yet been comprehensively included in 
considerations of the benefits of more health promotion 
and disease prevention.

6.4.2 
Strategies for generating multiple benefits

In the WBGU’s view, the implementation of environmen-
tally sensitive prevention and health promotion in health 
systems, and the generation of the multiple benefits 
described above can be promoted in particular by four 
key strategies: the targeted adaptation of the primary 
health care approach promoted by the WHO, enabling 
health professionals to promote healthy and sustainable 
lifestyles, the corresponding adaptation of remuneration 
systems, and the expansion of public health departments 
so that they can make a greater contribution to structural 
prevention. These four strategies are explained in more 
detail and illustrated with examples below.

6.4.2.1 
Adapt the primary health care approach 
in a targeted way 
Primary health care (PHC) is seen as a key approach to 
achieving the goal of universal health coverage (UHC); its 
implementation is being promoted by the WHO, among 
others (WHO, 2022a), although the approach is the sub-
ject of critical discussion (Section 6.1.2). In the WBGU’s 
view, the existing PHC approach should be modified to 
specifically step up environmentally sensitive prevention 
and health promotion, while addressing global environ-
mental changes and promoting healthy and sustainable 
lifestyles. The PHC approach offers various starting 
points for this, and these are described below.
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Basic health services with a focus on 
environmentally sensitive prevention and  
health promotion
Primary health care (PHC) focuses on improvements 
in the availability, access and quality of basic health 
services. Primary care should be complemented by 
individual and population-based health promotion, and 
should be regional, patient-centred and holistic, taking 
into account living conditions and environmental factors. 
Global environmental changes and their health risks 
must be explicitly taken into consideration. By improv-
ing primary care, it is furthermore possible to actively 
protect the environment, as has been shown in a case 
study (Duff et al., 2020a; Section 6.4.1.2).

In order to improve primary care, easily accessible and 
low-threshold care structures should be expanded within 
communities instead of relying only on centrally located 
hospitals that are more difficult to reach. This can be done, 
for example, through integrated regional health cen-
tres whose range of services can be adapted to regional 
needs; this would also strengthen structural resilience 
(SVR, 2023). Thus, unnecessary hospital admissions 
and the associated burdens for the people affected can 
be avoided, as can financial costs for the general public 
and external costs for the environment (Section 6.4.1.4). 
Another example of low-threshold community care struc-
tures is community health nursing, which is already 
being used in some countries (Box 6.4-1). In addition 
to outpatient community care structures, hospitals can 
also contribute to health promotion, and thereby take 
global environmental changes into account, e.g. by of-
fering patients counselling on healthy and sustainable 
nutrition during their stay, or by initiating measures in 
their community to promote structural prevention such 
as the expansion of green spaces (Box 6.4-2).

Within the various facilities and services of primary 
care, individual lifestyle-specific counselling should be 
offered, explicitly including possible multiple benefits for 
avoiding global environmental changes and for protec-
tion from their health risks (Section 6.4.1). In addition, 
individually adapted disease prevention could ward off 
environment-related diseases or detect them at very 
early stages and thus treat them more cost-effectively. 
Interdisciplinary cooperation (e.g. with social workers, 
psychosocial and psychotherapeutic care structures, 
public health departments and nature conservation) 
can be helpful in making this possible. Moreover, a 
corresponding adaptation of health-information sys-
tems is necessary because these can provide data for 
personalized risk assessments and early-warning systems 
(Section 6.5.1.2). In order to specifically address patients 
in an uncomplicated way and recruit them for measures 
of environmentally sensitive prevention and health pro-
motion, a close linkage with curative treatments would 

make sense (Werdecker and Esch, 2021). In addition, 
approaches to patient care such as integrative medicine 
can be used, which already contain suitable starting 
points for addressing global environmental changes and 
their health risks more strongly: integrative medicine 

“is informed by evidence and uses all appropriate ther-
apeutic, preventive, health-promoting or lifestyle ap-
proaches, professionals and disciplines in health systems 
to achieve optimal health and healing” and “is based on a 
social and democratic, natural and healthy environment” 
(Esch and Brinkhaus, 2020). Thus, integrative medicine 
also offers starting points for incorporating traditional 
and indigenous knowledge or healing methods in dif-
ferent local contexts, provided that there is evidence 
for their effectiveness; however, corresponding research 
projects are still lacking in many cases. The traditional 
medicine of Indonesia, called Jamu, is described in Box 
8.1-5 as an example of a local knowledge system at the 
interface between environment and health. The systemic 
and multidisciplinary approach of integrative medicine, 
which aims to address not only the treatment of disease 
symptoms but also their causes, and recognizes the 
interconnectedness of different – including ecological – 
preconditions for health, has similarities to the approach 
of transdisciplinary health concepts (e.g. One Health, 
Planetary Health; Section 3.3).

Empower people and societies to make  
health-promoting and sustainable choices
The primary health care approach includes empowering 
individuals to maintain and improve their own health, 
i.e. boosting their health literacy, which also promotes 
their opportunities for societal participation and their 
political inclusion. This is in line with one of the guiding 
principles for the further development of health systems 
(Section 6.3.3) and also represents a dimension of the 
WBGU’s normative compass (Section 3.2). Empowering 
people to advocate for their health concerns can initiate 
transformative action if it is accompanied by comprehen-
sive education about global environmental changes, their 
causes and health risks – in the sense of planetary health 
literacy (Section 8.1.3). Health professionals can play a 
key role in such an empowerment of people and initi-
ate transformative change in the population, especially 
in the context of promoting healthy and sustainable 
lifestyles (Section 6.4.2.2). Furthermore, inclusion and 
planetary health literacy can also enable people to get 
involved in sustainability politically and professionally, 
and to contribute to the health-promoting and sustain-
able design of their living environments. 

For orientation, Box 6.4-3 describes some practical 
examples of existing health-promotion and disease-pre-
vention measures in different areas that are financed 
by the statutory health insurance funds in Germany. It 
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also reveals ways in which existing measures could do 
more to promote healthy and sustainable lifestyles and 
living conditions. For example, structured treatment 
programmes for people with chronic cardiovascular 
diseases could address the environmental benefits of 
a plant-based diet in addition to its health benefits. In 
kindergartens (parents and children) and senior citi-
zens’ centres, education could be offered on the health 
and ecological benefits of biodiverse green spaces, and, 
through companies, free bicycles could be provided for 
employees as part of company health management. 

6.4.2.2 
Enable health professionals to promote healthy 
and sustainable lifestyles 
Health professionals are regarded as a trustworthy pro-
fessional group (GfK Verein, 2016), who reach people 
from all sectors of society in the course of their work. 

As multipliers of planetary health literacy, they can 
address not only their own patients but also the entire 
health sector and the public, which is why they can 
be seen as playing a key role in initiating sustainable 
transformations (Broerse and Grin, 2017). In this role as 
change agents, they should be institutionally supported 
in health systems:

Doctors, care staff, midwives, pharmacists, nutritionists, 
physiotherapists, medical assistants, community health 
nurses and other health professionals play crucial roles in 
the implementation of health promotion and disease pre-
vention (SAMW, 2022). Specific primary and secondary 
preventive measures are mainly provided in outpatient 
care structures (e.g. vaccinations, lifestyle counselling 
on prediabetes). In Germany, many of the measures are 
carried out by GPs, who could continue to play a key role 
together with their practice teams (e.g. medical assistants). 
In addition, however, all other health professions should 

Box 6.4-2

Health-promoting hospitals

The Health Promoting Hospitals network aims to expand the 
range of tasks carried out by hospitals to include health-pro-
motion services in addition to curative health services (Pelikan 
et al., 2022). The corresponding approach is already being 
implemented in numerous hospitals; other types of health 
facilities are also being addressed in the meantime (HPH 
Network, 2023). The aims are to: (1) promote the health of 
patients and (2) employees, (3) change the organizational 
structure of the hospital to create a health-promoting envi-
ronment, and (4) establish health promotion in the commu-
nity where the hospital is located. In this way, individual 
medical measures and measures focused on personal behav-
iour (i.e. relating to lifestyles, e.g. smoking, nutrition, phys-
ical exercise) including information and health education are 

integrated with other strategies at the community level. The 
conditions relating to staying and working in hospitals them-
selves are also addressed. Hospitals often endanger the health 
of their own employees by encouraging overwork, creating 
high levels of stress and thus promoting illness and absence 
from work or reducing the personal commitment of employ-
ees in the long term (WHO, 2005). With regard to the con-
sideration and mitigation of environmental changes, the 
concept could be favourably expanded by combining it with 
approaches for more resilience and sustainability in health 
facilities (Sections 6.5.1, 6.5.2), and by adding corresponding 
aspects on different levels of action, e.g. the effects of heat 
on staff in hospitals as well as on the healing process of 
patients, the promotion of sustainable behaviour with accom-
panying health co-benefits and the establishment of the 
Planetary Health Diet (Section 4.1). In this way, health-promot-
ing hospitals could become role models for sustainable and 
healthy lifestyles.

Box 6.4-1

Community health nurses

The term community health nurse refers to a nurse whose 
responsibilities go beyond traditional nursing activities. Com-
munity health nurses often work in local primary care outside 
hospitals, as well as in public health departments, currently, 
for example, in many Scandinavian countries and also in Can-
ada and Australia (Iversen et al., 2022; Hartzler et al., 2018; 
Agnes-Karll-Gesellschaft für Gesundheitsbildung und Pflege-
forschung, 2018). These specialized professionals often serve 
as the first point of contact and the first line of primary care. 
They are also responsible for coordinating the care and treat-
ment of patients with (multiple) chronic diseases. They form 
an interface for the multidisciplinary care process involving 

different medical disciplines as well as other health-relevant 
professional groups. In addition, they carry out health- 
promotion and disease-prevention measures (e.g. screening 
programmes, tobacco withdrawal programmes, promotion of 
physical activity), including health-education services. This 
not only promotes health literacy in the population, but also 
empowers patients to take responsibility for their own health 
(Sections 6.3.3, 6.4.2.1). In addition, community health nurses 
can collect epidemiological data and identify specific health 
risks or care deficits at an early stage. They are based in the 
local community and thus offer low-threshold access to the 
health system for all population groups. This makes it possible 
to reach marginalized groups particularly well, for whom out-
reach strategies for education and information are especially 
important, e.g. with regard to environmental changes (SVR, 
2023; Section 6.4.1.3).
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be included, as is already the case in many countries 
(e.g. community health nurses; Box 6.4-1). The tasks 
of health professionals should urgently be expanded to 
include lifestyle counselling in the sense of holistic health 
education (planetary health literacy; Section 8.1.3), which 
takes into account people’s individual life situations and 

special needs. Depending on the region, this includes, 
for example, comprehensive information for patients 
on the topics of heat and heat protection, allergies, air 
pollution or newly emerging infectious diseases, as well 
as measures for individual environmental and climate 
protection that can simultaneously benefit one’s own 

Box 6.4-3

Examples of health-promotion and disease-
prevention measures in Germany

In Germany, reducing existing disease risks for healthy 
people (primary prevention) and supporting healthy living 
environments and conditions at the workplace (workplace 
health promotion) are among the tasks of the health insur-
ance funds (Wanek and Schreiner-Kürten, 2021). The fol-
lowing section describes examples of health-promotion and 
disease-prevention measures which are currently financed by 
the statutory health insurance funds in Germany, and options 
for giving global environmental changes and their health risks 
more consideration.

Services in the field of individual behavioural prevention
Courses and counselling are currently offered based on known 
risks and protection factors, as well as the population’s known 
health problems: for example, lifestyle interventions such as 
weight reduction and tobacco-withdrawal programmes aimed 
at preventing non-communicable diseases. In 2017, however, 
only 2.3 % of insured persons were reached by such courses 
(Wanek and Schreiner-Kürten, 2021).

Existing measures for individual behavioural prevention 
could address global environmental changes by addressing 
environmental-health risks that are relevant to specific target 
groups (e.g. education on the particular risks of heat and air 
pollution for people with cardiovascular diseases) and including 
education on individual adaptation measures (e.g. avoiding 
urban areas particularly affected by heat and air pollution). 
Existing structured treatment programmes for patients with 
chronic diseases (e.g. disease-management programmes) can 
be supplemented accordingly, and new ‘health-management 
programmes’ (Section 6.6.1.2) established. 

Health promotion and disease prevention  
in living environments
These services are oriented towards people’s living environ-
ments and can be offered in local communities, educational 
institutions, youth, women’s and senior-citizens’ centres, 
associations/clubs, facilities for people with disabilities or in 
care facilities. In fact, however, they are mainly implemented 
in kindergartens and primary schools, and overall only about 
6 % of all insured persons are reached (Wanek and Schrein-
er-Kürten, 2021). Examples in kindergartens include the active 
and supervised participation of children in the preparation of 
meals to provide them with opportunities to make learning 
experiences regarding food handling, as well as the provision 
of diverse, safe and natural spaces for physical exercise by the 
kindergarten provider (GKV-Spitzenverband, 2023). In the 
local communities, for example, the aim is for job centres to 
sensitize unemployed people to the relevance of health for 

improving individual opportunities for (re)integration into 
working life, and to motivate them to adopt a healthy lifestyle 
(GKV-Spitzenverband, 2023).

In principle, the outreach approach of living-environment 
oriented measures offers an opportunity to reach socially dis-
advantaged or vulnerable groups, e.g. those affected by access 
barriers to the health system and/or with higher health risks. 
For these groups, outreach strategies to educate and inform 
them about the health risks of environmental changes are 
particularly necessary (SVR, 2023). Existing services in the 
living environments could address health risks and adapta-
tion measures as well as health-promotion measures that are 
particularly relevant for the specific target groups. In senior- 
citizens’ centres, for example, people could be informed about 
the need to adjust their medication (on doctor’s orders) in hot 
weather, and about the health benefits of social activities in 
green spaces. In addition, information could be provided on the 
possibilities of designing living environments in a sustainable 
and health-promoting way, specifically activating the corre-
sponding creative potential of the actors involved, for example 
by educating parents in kindergartens about the health benefits 
of more green spaces for their children.

Workplace health promotion
The strategies for workplace health promotion by the health 
insurance funds go beyond the legally required occupational 
health and safety measures. Currently, they are designed as 
a complex of voluntary measures with the aim of improving 
health and well-being at the workplace. One focus is the 
health-promoting design of work activities and working 
conditions, and encouraging health-promoting work- and 
life-styles (GKV-Spitzenverband, 2023). Examples include 
courses to teach resource-strengthening methods such as 
mindfulness training and ‘self-care’, and the provision of 
healthy catering for the workforce, combined with informa-
tion campaigns about its health benefits (GKV-Spitzenver-
band, 2023). In this area, too, only a few people (2.6 % of 
those insured) have been reached so far (Wanek and Schrein-
er-Kürten, 2021).

In Germany, workplace health promotion is part of work-
place health management (WHM). There are already efforts 
by some statutory health insurance funds to make WHM 
sustainable and climate-sensitive, e.g. the ‘BBK Green Health’ 
initiative of the company health insurance funds, their regional 
and umbrella associations (Philippi and König, 2022). Recom-
mendations for action are currently being developed as part 
of a project. For example, companies could address the possi-
bilities of sustainable and resource-saving work as well as 
health-promoting options for work breaks. It would also be 
possible to promote active mobility by providing bicycles and 
shower cabins free of charge, and to educate people about the 
ecological benefits of a healthy diet.
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health (Section 6.4.1.1), e.g. plant-based nutrition. An 
example of such lifestyle counselling and education is 
the concept of offering ‘climate-sensitive health coun-
selling’ (Box 6.4-4). In order to make this possible, it is 
necessary to integrate the relevant content into the edu-
cation, training and further training of health professions 
(Section 8.1), as it is also recommended by the German 
Advisory Council on the Assessment of Developments in 
the Health Care System (SVR) in its report on resilience 
in the health system (SVR, 2023). Also necessary are 
adjustments to remuneration systems (Section 6.4.2.3) 
and a significant improvement in the personnel situation.

A key lever for enabling health professionals to imple-
ment environmentally sensitive prevention and health 
promotion is to comprehensively consider the topics in 
clinical guidelines. These are generally accepted in health 
systems as guidelines defining standards of action that 
provide orientation in the practical day-to-day provision 
of health services. Guidelines can play an essential role in 
determining how much importance is attached to health 
promotion and disease prevention. The same applies to 
the consideration of sustainability criteria in the choice 
of diagnostic and therapeutic measures, and to the con-
sideration of the effects of environmental changes. Eight 
dimensions are proposed for such an integration into 
guidelines (Herrmann et al., 2022), e.g. the inclusion of 
co-benefits, patient-centred care and the preferential 
use of medical therapies and interventions with fewer 
negative environmental effects. 

6.4.2.3 
Adapt remuneration systems and expand  
cost-benefit analyses
Remuneration systems that favour a curative focus 
of health services are an obstacle to the implementa-
tion of health promotion and disease prevention (Sec-
tion 6.2.2.1). An example from the German health system 
is the inadequate remuneration for counselling activities 

and conversations on health promotion and disease pre-
vention as compared to curative medical interventions 
(Osterloh, 2022). In Germany, current remuneration sys-
tems also include unfortunate incentives for providing 
inappropriate care (including the overuse and underuse of 
health services) and lead to staff retrenchments (German 
Medical Association, 2022). Inappropriate care including 
over- and underuse can impede the targeted implemen-
tation of health promotion and disease prevention, and 
increase the emissions of health systems either directly 
(through unnecessary medical interventions) or indirectly 
(through the need for resource-intensive follow-up treat-
ments; Section 6.5.2.1). Remuneration systems should be 
adjusted in a way that avoids these misdirected incentives. 
Staff shortages and the great time pressure that health 
personnel are often under are also relevant implementa-
tion barriers for health promotion and disease prevention 
that need to be addressed (Section 6.4.2.2). While the 
economical use of limited resources in health systems 
is certainly advisable, economic objectives must not be 
allowed to influence medical actions to the detriment of 
patients’ health.

The (economic) evaluation of health promotion and 
disease-prevention measures involves challenges (sig-
nificant delays before effects are detectable; different 
actors bearing the costs of the measures, or saving costs 
by using them; Krauth and Oedingen, 2021; Walter 
et al., 2011); as a result, there is often a lack of well-
founded cost-benefit estimates that would support the 
adjustment of remuneration systems. Yet such estimates 
could complement the health and quality-of-life benefits 
gained by delaying and preventing disease, which are the 
primary arguments in favour of such adjustments. The 
evidence on the cost-effectiveness of health-promotion 
and disease-prevention measures is limited to selective 
measures, such as medication for preventing cardio-
vascular diseases or smoking withdrawal programmes 
(Brown and Garber, 1998; Schwappach et al., 2007; 

Box 6.4-4

Climate-sensitive health counselling

Initial studies show that targeted counselling by doctors has a 
positive influence on patients’ knowledge of climate-change- 
related health risks and on their climate-specific health literacy 
(Reismann et al., 2021). This can promote healthy and sus-
tainable behaviour. In Germany, the general practitioner 
Dr Ralph Krolewski has developed a type of ‘climate-sensitive 
health counselling’ and integrated it into the everyday coun-
selling and care of his patients (Krolewski, 2022). His concept 
of ‘climate consultation’ (‘Klima-Sprechstunde’) is based on a 
salutogenetic and patient-centred approach and involves a 

motivating, non-directive conversational approach (Krolewski, 
2022). The topics covered in such consultations include the 
benefits of climate-friendly and healthy lifestyles (especially 
with regard to nutrition and physical exercise). But the climate 
consultation also aims to educate and prepare risk groups as 
regards heat waves and extreme weather events. A case study: 
a 54-year-old female patient suffering from obesity, high blood 
pressure and type-2 diabetes mellitus is informed about the 
benefits that physical exercise in everyday life, active mobility 
(Section 4.2) and a diet in line with the Planetary Health Diet 
(Section 4.1) can have for her individual health but also for 
environmental and climate protection. She is also given tips 
on behavioural measures during heat.
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Walter et al., 2011). More complex approaches that ad-
dress patients’ living environments, lifestyles and living 
conditions more comprehensively are evaluated less 
frequently (Schwappach et al., 2007; Walter et al., 2011). 
Cost-benefit analyses should be expanded accordingly.

6.4.2.4 
Expand public health departments and  
equip them for structural prevention
Public health departments (Section 6.1.1) observe the 
population’s health and can make decisive contributions 
to the use of health promotion and disease preven-
tion as transformative levers. The capacity and facilities 
at their disposal should be significantly improved for 
this purpose. In Germany, this was achieved during the 
COVID-19 pandemic via the ‘Pact for the Public Health 
Service’, which aims to “boost staffing, and modernize 
and network” municipal public health departments (BMG, 
2023). Concrete goals, areas of responsibility and meas-
ures must now be defined for the strengthened public 
health departments: with regard to environmentally 
sensitive prevention and health promotion, for example, 
they can be established as an interface with politics 
and the administration in order to initiate and coordi-
nate interdepartmental and cross-sectoral initiatives for 
structural prevention and the health-promoting design 
of living environments (Section 6.4.1.2).

They can also contribute to making individual 
health-promotion and disease-prevention measures 
(e.g. outreach services for lifestyle counselling) more 
strongly oriented to the needs of particularly vulnera-
ble groups of people, both by providing the necessary 
resources and via the option of direct contact (SVR, 
2023). Furthermore, public health departments have 
a key role to play in strengthening environmental re-
silience (resilience to anthropogenic environmental 
changes; Section 6.3.5). They should operate integrated 
environment- and health-information systems, regu-
larly conduct exposure, vulnerability and adaptation 
assessments, and implement targeted early-warning and 
information systems (Section 6.5.1.2).

In Germany, the Conference of Health Ministers 
adopted guiding principles for a modern public health 
service in 2018, according to which the public health ser-
vice is to work in a way that is “oriented towards priority 
needs of population health, ethically reflected and with 
respect for the dignity of the individual, with a view to 
health equity, free of commercial interests, on a current 
scientific basis, citizen-centred, networked and in part-
nership with many other actors, multi-professional and 
interdisciplinary, results-oriented, responsible and trans-
parent” (BVÖGD, 2018). This guiding principle should 
be supplemented in line with the above- mentioned 
tasks. The cornerstones of a public health strategy for 

Germany, which have been developed over four years 
in a participatory process by the ‘public health com-
munity’ (Zukunftsforum Public Health, 2021), should 
also be taken into account: these include, among other 
things, better interlinkage between multi-sectoral health 
protection, the creation of preconditions for competent 
professionals and for solid data bases, a more compre-
hensive consideration of disease prevention and the 
establishment of a public health strategy based on the 
Health-in-All-Policies approach (Box 7.1-5). In imple-
menting these cornerstones, particular attention should 
be paid to health risks from environmental changes 
and to environmentally sensitive prevention and health 
promotion, as explained in this chapter. 

6.5
Create sustainability and resilience –  
initiate transformations

Transformations towards sustainability (Section 6.3.4) 
and strengthening adaptation and resilience (Sec-
tion 6.3.5) require comprehensive structural measures 
that affect all components of health systems (Sec-
tion 6.1.1). The measures can also have an impact on 
other sectors and across national borders, where they can 
initiate transformations as well. These fields of action – 
sustainability, adaptation and resilience – should always 
be addressed together in order to release synergies and 
improve the resource efficiency of the implemented 
measures (WHO, 2020h). There are many detailed rec-
ommendations on how health systems can prepare for 
environmental changes and health risks (Section 6.5.1) 
and improve their sustainability (Section 6.5.2); these 
are starting points for the following sections. 

6.5.1 
Be prepared for environmental changes and 
health crises

For health systems, being prepared for environmental 
changes and health crises means making continuous 
adjustments to changing environmental conditions and 
strengthening their resilience to shocks (Section 6.3.5). 
As both fields of action overlap and there are potential 
synergies, they are discussed together in the following. 

6.5.1.1 
Resilience of health systems to all anthropogenic 
environmental changes
In recent years, there has been increasing discussion on 
the concept of climate resilience in health systems, i.e. 
resilience to the impacts of climate change (Section 6.3.5). 
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In the WBGU’s view, however, resilience in health sys-
tems should refer not only to the impacts of climate 
change, but also, in the sense of an all-hazards approach, 
to the consequences of the other two key environmental 
crises – pollution and biodiversity loss (Chapter 2) – as 
these can also lead to health crises and shocks. Examples 
include large-scale smog and haze events (episodes of 
massive and long-term increased air pollution, e.g. from 
slash-and-burn agriculture or forest and peat fires) as 
well as epidemics and pandemics of newly emerging or 
re-emerging infectious diseases such as COVID-19, Ebola 
or malaria, which are favoured by human influence on 
ecosystems (Section 5.1.3). Therefore, supplementing 
the comprehensive recommendations on strengthening 
climate resilience in health systems (WHO, 2020h), the 
WBGU proposes a more comprehensive guiding principle 
of ‘environmental resilience’, which means resilience to 
all anthropogenic environmental changes and includes 
their impacts on human and ecosystem health as well as 
their interactions with each other. This guiding principle 
should be comprehensively integrated and implemented. 
A general conceptualization of resilience in health sys-
tems was recently undertaken by the Advisory Council 
on the Assessment of Developments in the Health Care 
System (SVR, 2023). Health risks resulting from various 
environmental changes should definitely be compre-
hensively taken into account in crisis preparation in 
the sense of the SVR report. Fields of action in health 
systems for strengthening environmental resilience and 
relevant actors are described below. Public health ser-
vices and health-information systems play a key role 
in this context.

6.5.1.2 
Fields of action in health systems

Collect and analyse environmental and health data
Analogous to the WHO, the SVR divides a comprehensive 
resilience strategy for health systems into the following 
phases: preparation phase, timely recognition of the 
shock, impact of and coping with the shock, recov-
ery and learning (SVR, 2023; Section 6.3.5; Fig. 6.3-1). 
Based on the dominant determinants in the respective 
phases, three groups of indicators can be defined that 
are relevant for evaluating resilience in health systems: 
(1) upstream determinants of exposure and vulnerabil-
ity (environmental factors, exposure pathways, socio- 
economic factors, vulnerability factors), (2) capacities 
and measures taken in health systems (according to 
their components as per the WHO, 2015c; Section 6.1.1), 
and (3) outcome in relation to environmental health 
risks (epidemiological indicators). In order to be able 
to draw conclusions about these indicators in analy-
ses and monitoring, it is necessary to document and 

interlink environmental and health data in a spatially 
and temporally differentiated manner. Approaches for 
improving the provision, interlinking and use of envi-
ronmental and health data in Germany are described in 
Box 6.5-1. The German Advisory Council on the Envi-
ronment has also developed recommendations in this 
regard (SRU, 2023: 116 ff.). The emerging integrated 
environment- and health-information systems could be 
hosted by public health departments.

Develop specific adaptation and  
resilience strategies
Health systems worldwide are characterized by a great 
diversity of organizational forms, as well as significant 
differences in terms of material and personnel resources 
(Box 6.2-1). Furthermore, health risks from environmen-
tal changes vary significantly between different regions 
and population groups (Chapter 2 and Section 6.2). Strat-
egies for strengthening adaptation and resilience, and 
measures to be implemented accordingly, must therefore 
be tailored to local, regional and national conditions. 
Moreover, they should address the impacts of unhealthy 
lifestyles and living conditions on individual vulnerabil-
ities, and take into account the specific characteristics 
and needs of different population groups. Resilience 
strategies in health systems should in particular ensure 
security of supply during health crises or shocks, also 
with regard to so-called ‘black swan’ events (SVR, 2023), 
i.e. unexpected and improbable future events that nev-
ertheless could have a significant impact; here, it is 
particularly important to aim at minimizing the risks 
of failure of global supply chains as well as ensuring a 
secure energy supply (Section 4.3.4.2). 

Implement measures to strengthen  
adaptation and resilience
When implementing measures to strengthen adaptation 
and resilience in health systems, existing structures 
should be used and further developed, and all essential 
components of health systems should be taken into 
account, i.e. health-service delivery, health workforce, 
health-information systems, medicines and essential 
technologies, financing structures and governance 
(Section 6.1.1). The WHO identifies a large number of 
relevant fields of action: leadership and governance; 
health workforce; vulnerability, capacity and adapta-
tion assessment; integrated risk monitoring and early 
warning; health and climate research; climate-resilient 
and sustainable technologies and infrastructure; manage-
ment of environmental determinants of health; climate- 
informed health programmes; emergency preparedness 
and management; climate and health financing (WHO, 
2015c). Public health departments equipped with the 
required capacity should take on a coordinating role, 
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e.g. in population-wide risk evaluation and in estab-
lishing national disaster-management plans (Starke and 
Arnold, 2021). Comprehensive recommendations on 
concrete measures relating to different components can 
be found in current documents from the WHO (WHO, 
2020h) and the Advisory Council on the Assessment of 
Developments in the Health Care System (SVR, 2023). In 
accordance with the guiding principle of environmental 
resilience (Section 6.5.1.1), all climate-specific measures 
should be complemented with measures relating to other 
environmental factors and changes (Section 6.6.1.4). 

6.5.1.3 
Opportunities for low- and middle- 
income countries
Due to particular health risks and vulnerabilities as well 
as a lack of resources, low- and middle-income countries 
need to address particular challenges when it comes 
to strengthening adaptation and resilience in health 
systems (Section 6.2.2.2). The implementation and im-
provement of basic health services and public-health 
measures have been described by the IPCC as effective 
measures for reducing vulnerability to environmental 
health risks for low- and middle-income countries (IPCC, 
2014). However, concrete adaptation measures are also 
necessary and particularly urgent in these countries, to 
prevent the already fragile health systems from becom-
ing overburdened. The urgent need to implement such 
measures can simultaneously drive forward improve-
ments in basic healthcare and help reduce global health 
inequities. This represents a special opportunity in that 
available international funding, e.g. from GCF and GEF 
funds, the UN Adaptation Fund and bilateral donors, 
can be used to close existing funding gaps in efforts to 
strengthen adaptation and resilience in health systems in 
these countries (Section 6.2.2.2; WHO, 2015a). Creating  
unsustainable path dependencies should be avoided 
by all means when developing and expanding health 
systems in low- and middle-income countries.

6.5.2 
Reduce overuse and improve sustainability

Transformations towards sustainability are urgently 
needed in health systems (Sections 6.2.2.3, 6.3.4) and 
are increasingly gaining political attention. On the mar-
gins of COP 26 of the UN Framework Convention on 
Climate Change in Glasgow in 2021, 50 countries commit-
ted to making their health systems more sustainable and 
reducing their emissions, and 14 countries set themselves 
the target of reducing net greenhouse-gas emissions 
from their health systems to zero by 2050 (Wise, 2021). 
A comparative analysis of health systems in different 

US states has shown that the ecological footprint of 
health systems can be reduced without compromising 
their quality: there was considerable variability of the 
respective GHG emissions which were not highly cor-
related with the quality of the different health systems 
(Eckelman et al., 2020). The ecological footprint of health 
systems can be reduced by avoiding unnecessary exami-
nations and treatments (Section 6.5.2.1) and by reducing 
the resource consumption and emissions associated with 
the health services provided (Section 6.5.2.2). Medical 
products and technologies are especially relevant here.

6.5.2.1 
Avoid unnecessary medical measures
Even with comprehensive efforts to strengthen health 
promotion and disease prevention, many cases of illness 
requiring the use of health services will continue to oc-
cur. Necessary and reasonable medical measures should 
always be carried out properly. However, unnecessary 
diagnostics and therapeutics (overuse; Section 6.2.2.1) 
should be avoided. In this way, emissions can be reduced, 
along with the avoidable side effects and stress for pa-
tients caused by unnecessary measures. Furthermore, 
economic savings could be invested in health-promoting, 
preventive and transformative measures. Preventing 
overuse is sometimes referred to as ‘quaternary preven-
tion’ (Güzel-Freudenstein and Robra, 2022).

Up to now, avoidable ecological burdens have not 
been addressed in studies on overuse, or are only ad-
dressed indirectly when avoidable resource consumption 
is mentioned, for example in an OECD report on the topic 
and in a study by the Bertelsmann Stiftung (OECD, 2017; 
Schenk et al., 2019). That said, these documents discuss 
in detail influence factors on overuse in areas such as sys-
temic framework conditions, medical knowledge, societal 
trends, patient behaviour and the behaviour of health 
professionals (Schenk et al., 2019). This makes it clear 
that reducing overuse requires comprehensive transfor-
mations and that there are many starting points for this. 
Strategies for action and packages of measures to reduce 
overuse have been developed in the recent past (OECD, 
2017; Schenk et al., 2019). For example, a need for action 
was identified in the areas of “optimizing planning and 
remuneration”, “clarifying evidence”, “assuming ethical 
responsibility”, “refraining from unnecessary treatments” 
and “sensitizing the population” (Schenk et al., 2019). 
However, there has been a lack of systematic analyses 
and quantifications of the savings potential in resources 
and emissions, and the challenge of reliably identifying 
overuse in the first place must be met. 
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Box 6.5-1

Approaches for an improved provision, 
interlinking and use of environmental and health 
data in Germany

Already today, environmental and health data are being 
collected and analysed in Germany by different institutions 
on different regional scales, for different purposes and with 
different access possibilities. However, the potential for collect-
ing and interlinking these data, and for further developing the 
methodological approaches and capacity for analysing them, 
are far from exhausted to date. Furthermore, the opportunities 
offered by digitalization could be better utilized.

Examples of the collection and evaluation of 
environmental and health data
In Germany, the Federal Government, among others, collects 
environmental and health data, the former via the German 
Environment Agency (UBA), the latter as part of health mon-
itoring by the Robert Koch Institute (RKI). Interlinking of 
environmental and health data does take place in beginnings, 
e.g. in the form of the UBA’s collection of health-related en-
vironmental data, but it should be intensified. The UBA uses 
in particular two instruments to collect and evaluate health- 
related environmental data: the German Environmental Survey 
(GerES) and the human-related part of the German Environ-
mental Specimen Bank (BMUV, 2023).

However, data are not only collected by federal institutes 
and authorities but also by other actors, e.g. in research. An 
important interdisciplinary study that makes it possible to link 
environmental and health data is the German National Cohort 
(GNC, in German: ‘NAKO Gesundheitsstudie’), supported by an 
association of 27 research institutions in Germany (Helmholtz 
Association, Leibniz Association, universities, other research 
institutes) and financed by the Federal Ministry of Education 
and Research, the Helmholtz Association and the participating 
federal states.

German Environmental Survey 
According to the UBA, the GerES is the largest study of the 
population’s exposure to pollutants in Germany, with around 
5,000 participants. Within the framework of the GerES, blood 
and urine samples from the study participants, drinking water, 
indoor air and house dust samples are collected and analysed 
for pollutants. In addition, the participants are asked about 
their home living conditions and environmentally relevant 
behaviour. This enables the UBA to check which potentially 
harmful substances and environmental influences (such as 
chemicals or noise) people in Germany are exposed to. The UBA 
analyses how high the exposure to individual environmental 
influences is, and under which circumstances certain environ-
mental influences can have a negative impact on people’s health. 
It also investigates where detected pollutants come from and 
the pathways through which they enter the human body. All 
GerES participants also take part in the RKI’s health monitoring 
surveys. The UBA can draw on these data and cooperates with 
the RKI in evaluating the data collected in the GerES. In the fu-
ture, there are plans to cooperate with the Max Rubner-Institut 
and include nutrition-related issues, since many pollutants are 
absorbed through food (UBA, 2017a; BMUV, 2023).

German Environmental Specimen Bank
The German Environmental Specimen Bank (UPB) is an archive 
of samples from typical ecosystems throughout Germany 
(e.g. coastal regions, urban areas, mountainous regions). They 
have been collected regularly since the 1980s, so that both the 
quality of the environment at a given point in time and changes 
in environmental (pollutant) loads over time can be docu-
mented and evaluated. The samples are representative of the 
respective region. In addition to samples from representatives 
of different stages of the food chain, such as algae, mussels, 
fish and seagulls, human samples (blood, blood plasma, urine, 
saliva and hair) are also taken for the UPB from students at 
four locations: Münster (since 1981), Halle/Saale (since 1995), 
Greifswald (since 1992) and Ulm (since 1997; UBA, 2017b; 
UBA, 2023a; UBA, 2023b).

German National Cohort (GNC)
The GNC collects data on the health status and lifestyle habits 
(smoking, diet, occupation, physical activity) of 200,000 par-
ticipants aged 20 –69 years over a period of 20 –30 years at 
18 study centres distributed across Germany. The GNC focuses 
on widespread diseases such as cardiovascular diseases, cancer, 
diabetes and various infectious diseases. The study aims to shed 
light on how these diseases develop and what factors favour 
their development. In addition to the role of genes, individual 
lifestyle and social factors, the study also investigates envi-
ronmental influences. For this purpose it uses existing data, 
e.g. on noise or air pollutants, and interlinks them with the 
collected health data (Hoffmann et al., 2012). Understanding 
which factors drive the emergence of which diseases helps 
to develop effective prevention mechanisms and to improve 
the early detection of diseases. The GNC examinations are 
standardized and selected in accordance with other studies in 
Europe to ensure the best possible comparability of the data 
collected (NAKO e. V., 2023). 

Approaches for improving the provision, interlinkage 
and use of health and environmental data
GerES, the German Environmental Specimen Bank and GNC all 
provide data documenting environmental influences and, partly, 
their effects on human health. However, the existing potential 
for providing, interlinking and using health and environmental 
data should be more fully exploited, and better use should be 
made of the possibilities of digitalization, e.g. big data and 
machine learning. The WBGU regards mainly the following 
starting points as particularly relevant, especially with regard 
to the necessary change in health policy from a short-term 
focus on disease control to a medium- to long-term focus on 
health promotion and disease prevention:

Open provision of data
The open provision of environmental and health data can 
substantially expand the possibilities for its use, linkage and 
analysis. If these data are made accessible on digital platforms 
for which the state is responsible, a joint, easily available data 
basis can be created for national institutions and authorities at 
different levels, for multilateral exchange and research. Per-
sonal data protection must of course be guaranteed at all times 
(WBGU, 2019). Cloud-based storage and processing solutions 
offer a lot of flexibly retrievable capacity and thus make the 
storage, exchange and processing of even large amounts of 
data possible.
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6.5.2.2
Reduce resource consumption and emissions
Resource consumption and the generation of emissions 
should be reduced as much as possible without compro-
mising the fulfilment of the basic demands on health 
systems (Section 6.1.2). The special challenges in health 
systems regarding transformations to sustainability 
should be considered in this context (Section 6.3.4). In 
addition, unavoidable emissions should be compensated 
as far as possible. These requirements apply to all types 
of health facilities, health services, medical products, 
technologies, manufacturing processes, supply and trans-
port chains – including those whose primary purpose is 
health promotion and disease prevention.

Measures to reduce either resource consumption or 
emissions often contribute towards achieving the other 
goal, respectively; however, they offer different starting 
points and opportunities for action. This becomes evi-
dent from current recommendations that partly differ in 
their approaches and points of emphasis (WHO, 2020h; 
Ostertag et al., 2020). These should each be implemented 
comprehensively. In order to be able to use as many 
synergies between both fields of action as possible, the 
measures should always be approached in an integrated 
way and combined with each other. To reduce the ecolog-
ical footprint, both resource consumption and emissions 
must be reduced.

Central management of environmental and health data 
from different fields
Data on human health are collected in different areas, e.g. for 
implementing legislation on chemical substances (REACH Reg-
ulation; Box 5.2-2) and immission control law (air pollutants, 
noise). There is often no exchange between these decentralized 
collections of data or with the health system (Löffler, 2020). 
Centralized aggregation and management of these and other 
environmental and health data would create a broader data 
basis that would make it possible to identify influencing factors 
(e.g. loss of biodiversity) that have not yet been taken into 
account in health-related environmental monitoring. 

In Germany, the National Research Data Infrastructure 
(NFDI) is already working on the aggregation of decentralized 
data from different sources and their intra- and interdisciplinary 
provision for research purposes. The NFDI is subdivided into 
so-called consortia, each of which unites different institutions 
from a specific research field, e.g. in relation to personal health 
data (NFDI4Health) or biodiversity (NFDI4Biodiversity). The 
aim of the consortia is to provide data for the respective research 
field in a way that is findable, accessible, interoperable and re-
usable. In addition, a cross-disciplinary exchange is to be made 
possible between the consortia. The FAIR Data Spaces project 
furthermore demonstrates cloud-based data exchange between 
science and industry. The NFDI offers starting points for har-
monizing and merging environmental and health data, and for 
exchanging data with actors outside the scientific community.

Geo-referencing of environmental and health data
There is great potential for merging decentralized environ-
mental and health data in the use of geo-information systems, 
which store data with a geographical reference, making it 
possible to spatially and temporally relate data from different 
areas. Geo-information systems could help identify health and 
environmental interdependencies and make a corresponding 
risk assessment. They could be used, for example, to gather 
more data on the migration and spread of disease vectors, such 
as the Asian tiger mosquito, in the course of climate change 
(UBA, 2019). Other countries in Central Europe, e.g. Denmark 
and Switzerland, already use such systems. In Germany, geo-
coded environmental data are used e.g. in the GNC with regard 
to air pollution, noise and temperature, and are linked to the 
health data collected in the study.

Prospective analysis of environmental  
impacts on health
The analysis of environmental impacts on health in Germany 
is characterized by a retrospective approach. However, in 
view of very rapidly changing overall conditions (e.g. climate 
impacts and adaptation), what is needed is a prospective ap-
proach. For example, the data on the spread of disease vectors 
mentioned in the previous section should be used specifically 
to develop disease-prevention measures. New methods such 
as ‘predictive analytics’, which can make forecasts based on 
historical data using big data and machine learning, could be 
used in the future to identify environmental risks (Pagano and 
Krause, 2019). They could also help identify conflicting goals 
and multi-benefit strategies.

Person-related data collection, risk assessment  
and disease prevention
The process of recording environmental influences on human 
health, any risk analysis based on this and the development 
of suitable preventive measures should be more person-related 
than it has been to date. It is not enough to record air quality 
at certain fixed locations and draw conclusions about the 
continuous exposure of individuals. Person-related monitoring 
is required in order to record individual stress loads and risks. 
Personal samplers, for example, can determine pollutant con-
centrations in the air a person breathes. Wearables (recording 
devices worn directly on the body, e.g. smart watches and 
fitness bracelets) continuously record data such as pulse, heart 
rate or physical activity. There are even toilet seats that can 
measure blood pressure and oxygen saturation in the blood, 
for example. By using this personal data, machine learning 
could be used to create an individual risk assessment. On this 
basis, it would be possible to send a person an individually 
tailored risk warning (e.g. via their smartwatch) and recom-
mend preventive measures, or even initiate personalized treat-
ment (Dolson et al., 2022; Wu et al., 2022). This approach is 
called ‘personalized medicine’ (‘precision health’). Personal 
data protection must be ensured here.
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The German Environment Agency has identified 
four priority sectoral fields of action for the reduction 
of resource consumption by health systems, and has 
developed recommendations for action and research 
for each: pharmaceuticals, medical products, building 
construction in the health sector, and food and beverage 
supply (Ostertag et al., 2020). The more efficient use 
of energy and other resources in health systems would 
also result in significant potential for cost savings (WHO, 
2017e), which can be used as an incentive to implement 
concrete measures to conserve resources (Ostertag et al., 
2020). In particular, the universal introduction of healthy 
and sustainable diets in hospitals, e.g. pursuant to the 
Planetary Health Diet (Section 4.1), would have not only 
ecological but also direct health benefits for patients and 
healthcare staff (Guinto et al., 2022). Specific guidelines 
for establishing sustainable catering have already been 
published (Hünninghaus and Dobos, 2022).

To reduce emissions from health systems, the WHO 
proposes measures in four main areas, which overlap 
with the above-mentioned areas of action to reduce 
resource use, but have different points of emphasis 
(WHO, 2020h): (1) health workforce (human resources, 
capacity development, communication and awareness 
raising), (2) water, sanitation and healthcare waste, and 
(3) energy (monitoring and assessment, risk manage-
ment, health and safety regulation, respectively), and 
(4) infrastructure, technology and products (adaptation 
of current systems and infrastructures, promotion of new 
systems and technologies, adoption and procurement of 
technologies, processes and products with a low envi-
ronmental impact). Extensive and detailed catalogues 
of measures for the various fields of action exist (WHO, 
2020h) and must be implemented. In addition, numer-
ous examples from practical experience are known that 
can offer orientation for implementation (Graalmann et 
al. 2022). When reducing emissions, it should be noted 
in particular that the aim should be to reduce not only 
greenhouse-gas emissions but also other emissions at the 
same time (Section 6.2.2.3). Examples include chemical 
pollution (Section 5.2.3), waste (Box 6.2-2) and emis-
sions related to non-sustainable catering in hospitals 
(Section 4.1). Challenges and opportunities for reducing 
the environmental damage caused by pharmaceuticals 
and pharmaceutical residues are discussed by way of 
example in Section 5.2.3.

The implementation of circular-economy principles 
and approaches in health systems would yield savings 
in both resources and emissions; however, in health 
facilities it is essential to follow the guidelines on hy-
giene that are medically required. Specific options for 
action to improve sustainability in the provision of health 
services include, for example, optimizing the amounts 
of medicines and materials used in line with medical 

guidelines (e.g. checking dosage reduction), minimizing 
the use of disposable products, using the possibilities 
of digitalization (e.g. electronic patient files), reducing 
inefficient processes and, as far as possible, outsourcing 
health services from the inpatient to the outpatient sec-
tor (‘outpatientization’ to avoid hospitalization).

In the meantime, there are numerous international, 
national and regional NGOs and initiatives advocating 
sustainability in health systems (e.g. the Global Green 
and Healthy Hospitals initiative of the NGO ‘Health Care 
Without Harm’ (Health Care Without Harm, 2023) or the 
KLIKgreen project led by the German BUND e.V. (BUND, 
2023). In addition, there are instruments that can be 
used, such as GreenHospitalPLUS of the Bavarian State 
Ministry of Health and Care (Bayerisches Staatsminis-
terium für Gesundheit und Pflege, 2023). Public health 
departments equipped with sufficient capacity could link 
up with existing initiatives and help scale up measures. 

6.5.2.3 
Use opportunities to initiate transformations
The comprehensive implementation of measures to re-
duce resource consumption and emissions could also 
initiate transformations towards sustainability in other 
economic sectors because of the health systems’ high 
turnover of resources. This seems plausible, although 
how the corresponding potential has not yet been quan-
tified. When procuring resources, medical products and 
technologies, attention should be paid to sustainability 
all along the supply chains. A corresponding data basis 
is urgently needed for this.

The financial resources available in some health sys-
tems, e.g. within large insurance companies or the pro-
fessional pension funds for physicians in Germany (the 
latter with approx. €110 billion; Schulz et al., 2019), 
should be invested in sustainable capital investments. In 
2019, the 122nd German Medical Assembly asked the 
pension funds for physicians to be guided by the ESG 
criteria when making investments (Bundesärztekammer, 
2019). However, this has not been sufficiently pursued to 
date (Section 7.6.3). At the international level, already in 
2016 the World Medical Association called on all health 
organizations to withdraw their investments from the 
fossil-fuel sector (WMA, 2016). 

Sustainable health systems and especially health facil-
ities can also serve as role models for other institutions, 
organizations and private households. To achieve this, 
sustainability as a guiding principle and successes in 
reducing resource consumption and emissions should 
be consistently communicated internally and externally. 
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6.6
Recommendations for action and research 

To enable health systems (Section 6.1) to address the 
new challenges posed by global environmental changes 
(Section 6.2.1) and overcome existing barriers (Sec-
tion 6.2.2), they should be further developed according 
to five guiding principles (Section 6.3): (1) recognition 
of the importance of healthy ecosystems, (2) environ-
mentally sensitive prevention and health promotion, 
(3) solidarity and inclusion, (4) transformations towards 
sustainability, and (5) strengthening adaptation and 
resilience. Environmentally sensitive prevention and 
health promotion can be used additionally as transform-
ative levers, by promoting healthy and sustainable life-
styles, reducing vulnerability, strengthening adaptation 
and resilience in the population, and reducing the need 
for resource-intensive treatments through their targeted 
implementation (Section 6.4). Furthermore, comprehen-
sive structural measures for more sustainability and to 
strengthen adaptation and resilience in health systems 
are needed, which can additionally initiate transforma-
tions in other sectors (Section 6.5). Based on the previous 
sections, recommendations for action and research are 
made in the following. Some of the recommendations 
for strengthening resilience in health systems are also 
described in the current report of the Advisory Council 
on the Assessment of Developments in the Health Care 
System (SVR, 2023), and are emphasized here in the 
context of global environmental changes.

6.6.1 
Recommendations for action

The following recommendations for action concern, in 
addition to health services, also the other components 
of health systems. Health professionals should be made 
aware of the importance of environmental changes and 
healthy ecosystems for human health (Section 6.6.1.1), 
as they can play an important role in promoting healthy 
and sustainable lifestyles. Financing structures and 
remuneration systems must be adapted accordingly 
(Section 6.6.1.2). Public health departments should be 
strengthened and transformed to play a stronger role 
in environmentally sensitive health governance (Sec-
tion 6.6.1.3). In the context of strengthening environ-
mental resilience, health-information systems should be 
given greater prominence by expanding them and includ-
ing environmental data (Sections 6.6.1.3, 6.6.1.4). Med-
ical products and technologies should be designed to be 
as environmentally friendly as possible (Section 6.6.1.5). 

6.6.1.1 
Acknowledge the importance of environmental 
changes and healthy ecosystems 

Understand environmental changes as a risk  
and healthy ecosystems as a resource
The growing scientific evidence on the importance of 
environmental changes and healthy ecosystems for human 
health should be systematically and comprehensively 
implemented in health systems. Existing integrative and 
transdisciplinary health concepts such as One Health and 
Planetary Health (Section 3.3) can be applied here. Holistic 
approaches to patient care, such as integrative medicine, 
which already contain suitable starting points, can be 
used to take greater account of the health risks of global 
environmental changes in the provision of health services. 

Consider environmental changes in  
medical guidelines
By taking into account environmentally sensitive pre-
vention and health promotion, sustainability and meas-
ures for adapting to environmental changes in clinical 
guidelines, specific standards of action should be made 
available for health professionals in various medical spe-
cialities. Existing recommendations should be included in 
this context that, for example, encompass the inclusion 
of co-benefits, patient-centred care and the preferential 
use of medical therapies and interventions with fewer 
negative environmental effects (Herrmann et al., 2022).

6.6.1.2 
Promote healthy and sustainable lifestyles and 
living conditions

Boost environmentally sensitive prevention  
and health promotion
Health promotion and disease prevention should be trans-
formed into a holistic strategy that explicitly addresses 
environmental changes, their causes and impacts. In their 
implementation, a close interlinkage of activities and coop-
eration with various actors in other fields of action should 
be pursued (Chapter 4), in the sense of the Health-in-All-
Policies approach (Box 7.1-5). Health promotion should 
regard intact ecosystems as an important prerequisite and 
resource for health, and disease prevention should regard 
environmental changes as major determinants of disease. 
Complex health-promotion and disease-prevention meas-
ures should also be evaluated in cost-benefit analyses 
by the relevant funding or responsible institutions. In 
addition to direct health and economic effects, this should 
include health and environmental benefits resulting from 
the reduction of vulnerabilities, the promotion of healthy 
and sustainable lifestyles, and education on measures for 
adapting to environmental changes.
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Enable health professionals to promote  
planetary health literacy
When providing health services, health professionals 
should help improve the population’s planetary health 
literacy (Section 8.1) by addressing in counselling ses-
sions the disadvantages of behaviour that is harmful to 
health and the environment, as well as the opportunities 
and multiple benefits, for example, of healthy and sus-
tainable diets in the sense of the Planetary Health Diet 
(Section 4.1), active mobility (Section 4.2) and the use 
of green spaces as a health resource. They should also 
provide information on health risks caused by envi-
ronmental changes, as well as appropriate behavioural 
recommendations; existing information services, such as 
those of the Germany’s Federal Centre for Health Edu-
cation (BZgA) on the topic of heat adaptation, can also 
be included in this context. The promotion of planetary 
health literacy should be pursued in counselling sessions 
in the context of health promotion and disease prevention 

– and, where appropriate, in consultations with patients 
within curative health services. Health professionals can 
thus play a decisive role in empowering people to make 
health-promoting and sustainable choices in all relevant 
areas of life, thereby increasing their level of inclusion 
and promoting healthy and sustainable lifestyles. This 
requires giving health professionals targeted education, 
training and further training (Section 8.1). Sufficient 
knowledge of other policy fields involved is also necessary 
to enable them to initiate and coordinate multi-sectoral 
measures for structural prevention. Health professionals 
should furthermore be fully informed about ways to 
improve sustainability in their professional activities. 
All health professions should be included in health-pro-
motion and disease-prevention measures, and sufficient 
human resources should be created for this purpose, for 
example by expanding training capacity and making 
working conditions more attractive, especially in nursing.

Targeted modification of the primary  
health care approach
The primary health care approach (Section 6.1.2.2) 
should be specifically supplemented by a focus on 
environmentally sensitive prevention and health pro-
motion; its implementation should take into account the 
respective country-specific health systems, resources, 
vulnerabilities and health risks, and the corresponding 
health services should be financed on a solidarity basis. 
In improving primary health care, easily accessible and 
low-threshold care structures should be established 
within communities, and a focus should be placed on 
environmentally sensitive prevention and health promo-
tion. The reach of the measures would be increased by 
interlinking such services with curative health services 
and setting up fixed contact points where appointments 

are not required (e.g. health kiosks, community health 
nurses), outreach services (especially for particularly 
vulnerable or marginalized groups) and regular and struc-
tured contacts (e.g. in the form of preventive check-ups 
in schools). In particular, healthcare in remote areas 
should be improved. In interdisciplinary cooperation 
between different health professions, individual life-
style-specific counselling and individually adapted forms 
of prevention should be provided within primary care, 
using data from integrated environment- and health-in-
formation systems (Section 6.6.1.3).

Adapt, expand and interlink existing health-
promotion and disease-prevention measures
Existing health-promotion and disease-prevention meas-
ures should be complemented by promoting healthy and 
sustainable lifestyles, with close intersectoral coopera-
tion between the actors involved. Existing measures for 
individual behavioural health promotion and disease 
prevention could take global environmental changes into 
account by addressing relevant environmental health 
risks in a target-group-specific manner, and including 
education on individual adaptation measures. Struc-
tured treatment programmes (e.g. disease-manage-
ment programmes) can be supplemented accordingly 
for this purpose, and structured ‘health-management 
programmes’ can be created that are aimed at every-
one. In particular, people should be targeted who are 
at risk, but have not yet developed a manifest chronic 
disease. Existing services in the living environments 
(Box 6.4-3) could address health risks and adaptation 
measures that are particularly relevant for the specific 
target groups. In addition, information could be provided 
on possibilities for the sustainable and health-promoting 
design of living environments, such as the residential 
environment, and the corresponding creative potential 
of the actors involved could be specifically activated. 
Workplace health management should be designed to 
be sustainable and climate- and environment-sensitive. 
Bonuses for participation in courses on environmentally 
sensitive prevention and health promotion, cooperation 
between different health-insurance funds and compa-
nies, and improved possibilities for receiving financial 
compensation would boost the reach and scale of the 
measures. In addition, other actors besides the health 
insurance funds – such as public health departments – 
should be entrusted with health promotion and disease 
prevention (Section 6.6.1.3).

Adapt remuneration systems to encourage more 
health promotion and disease prevention
Remuneration systems in health systems should be 
adapted in such a way that they encourage – and do not 
inhibit – health promotion and disease prevention, as 
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well as sustainability and resilience (Section 6.6.1.5). Fur-
thermore, they should not lead to disproportionate staff 
retrenchments and inappropriate care, including over- and 
underuse. In order to further environmentally sensitive 
prevention and health promotion, it is conceivable, for 
example, that a fee-for-service renumeration for corre-
sponding counselling sessions might be offered outside 
the usual budgets provided for practices and hospitals. 
In order to motivate appropriate further training, the 
counselling should require a specific qualification. Health 
facilities could also be provided with additional budgets 
for corresponding supplementary services by various 
health professions, e.g. within the framework of struc-
tured ‘health-management programmes’. Remuneration 
systems should, on principle, be regularly and systemat-
ically evaluated with regard to existing (dis-)incentives 
and adjusted accordingly. In order to be able to react to 
dynamic developments, flexibly adjustable combinations 
of single-service-based and case- or patient-related flat-
rate remuneration as well as flexibly adjustable budgets for 
certain health facilities or health professionals are conceiv-
able; specific research is urgently needed for the targeted 
adaptation of remuneration systems (Section 6.6.2.2). 

6.6.1.3 
Strengthen public health departments  
and use their potential

Equip public health departments better  
and expand their remit
The financial, material and personnel resources of public 
health departments should be greatly improved overall. 
At the same time, concrete goals, tasks and measures 
should be developed and defined in transdisciplinary 
and transsectoral cooperation that address the health 
risks posed by global environmental changes, and take 
into account the outstanding importance of environmen-
tally sensitive prevention and health promotion in this 
context. In Germany, the guiding principles for a modern 
public health service could be explicitly supplemented by 
strengthening sustainability, adaptation and resilience 
in health systems and established as a compulsory basis 
for the work of public health departments and other 
relevant actors in this field. Public health departments 
themselves should also be made resilient; structural 
prerequisites and challenges for this are described in 
detail in the current SVR report (SVR, 2023).

Public health departments contribute  
to structural prevention
In order to play a coordinating role in the implementation 
of health promotion and disease prevention and in the 
strengthening of sustainability, adaptation and resilience 
in health systems, the public health departments should 

be networked with all relevant public and private institu-
tions both inside and outside health systems, at the local, 
regional, national and international levels. In particular, 
transnational cooperation at the city or municipal level 
should be promoted, for example in the form of networks 
linking the public health departments of several cities. 
Communication between the public health departments 
and individual actors of health systems, e.g. medical 
practices, should be facilitated and strengthened. A dig-
italization offensive in particular should be launched. If 
public health departments are established as an interface 
between health systems and the administration, politics 
and other sectors (in cities e.g. by establishing an Urban 
Chief Health Officer; Section 4.3.4.1), they can initiate in-
terdepartmental cooperation to further health-promoting 
and sustainable living environments in the sense of the 
Health-in-All-Policies approach (Box 7.1-5). An example 
of a tool for cross-policy cooperation from Germany is the 
‘Good Practice Criteria’ (Kilian et al., 2020). In this way, 
the promotion of healthy and sustainable lifestyles and 
living conditions can be driven forward across sectors. The 
new Federal Institute of Public Health in Germany could 
play a key role at the national level here. Furthermore, 
public health departments could play an important role 
in the health-impact assessment (HIA; Mekel, 2020) of 
measures in other policy fields. Municipal public health 
departments can also contribute to adapting health- 
promotion and disease-prevention measures to the needs 
of particularly vulnerable groups of people.

Conduct regular exposure, vulnerability  
and adaptation assessments
Public health departments – e.g. the Federal Institute 
of Public Health at the national level in Germany – can 
take on a coordinating role in population-wide risk and 
adaptation evaluation and the establishment of disaster 
and pandemic preparedness plans. National efforts could 
be coordinated at the international level by the WHO 
(Section 7.2). Vulnerability and adaptation assessments, 
which are partly already being carried out (WHO, 2020h), 
should be more targeted and informative with regard to 
the health risks of different environmental changes, and 
not just refer to the consequences of climate change. In 
order to draw conclusions about possible, imminent and 
already existing environmental health risks and crises 
and to inform health systems about them, it is necessary 
to use findings and models from earth-system analysis 
and ecosystem research. In addition, cross-system, 
international and transnational cooperation between 
all relevant disciplines and institutions should be sought, 
promoted and financed (Chapter 7) in order to make 
appropriate countermeasures possible and to sufficiently 
take into account the global interactions and exposure 
pathways of environmental changes. 
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Establish integrated environment-  
and health-information systems
Nationally and internationally networked, integrated 
environment- and health-information systems should be 
established. These could link up with existing projects 
(e.g. the EU health-information system, health monitor-
ing by the RKI in Germany, environmental monitoring 
and the collection of health-related environmental data 
by the German UBA). Within the framework of such 
integrated systems, health and environmental data and 
stressors should be continuously recorded and merged in 
a spatially and temporally differentiated way, and sub-
jected to a multi-dimensional analysis. The systems can 
be located in public health departments, which means 
enabling them to carry out this task and providing them 
with the necessary resources. Public health departments 
should be the recipients of mandatory reporting of dis-
eases associated with environmental stressors (e.g. re-
ports by health professionals on cardiovascular and 
pulmonary diseases during a heat wave) and of environ-
mental stressors that could cause disease (e.g. reports by 
environmental authorities on increased air pollution or 
pollen exposure). Comprehensive morbidity monitoring 
could draw on existing data from emergency depart-
ments and ambulance services, among other sources, in 
the sense of a continuous sentinel survey, as conducted 
in Germany by the RKI’s SUMO system, which provides 
routine data from the health system in real time (SVR, 
2023). Environmental monitoring should consider all 
stressors from different environmental media and cover 
both anthropogenic (e.g. ultrafine particles, PFAS, vola-
tile organic compounds) and biogenic (e.g. pollen, spores) 
substances. The collected data should be comprehen-
sively available regionally, nationally and, wherever 
possible, internationally. In Germany, only Bavaria has 
an online pollen monitoring system to date.

In addition, more use should be made of innovative 
methods, e.g. recording the epidemiological situation by 
means of waste-water monitoring, which can serve as an 
orientation. The inclusion of geo-information systems, 
e.g. in the form of the geo-referencing of environmental 
and health data, could help identify health and environ-
mental interdependencies and make a corresponding risk 
assessment. The GNC in Germany (Box 6.5-1) already 
uses geo-referenced data to correlate environmental, 
health and disease data over space and time; this should 
be further developed in the future. Reporting and the 
transmission of environmental and health data could be 
simplified in this context by automated systems, which 
would require a comprehensive digitization of the col-
lected data. Data collection and monitoring should, in 
any case, be established before crises occur (SVR, 2023). 
Possible environmental health risks should be analysed 
prospectively, e.g. using new methods such as predictive 

analytics. In the multidimensional analyses of risk fac-
tors and epidemiological developments, the potential of 
digitalization (e.g. big data, machine learning) should be 
exploited to a greater extent in order to identify envi-
ronmental health risks as efficiently as possible, and to 
inform early-warning and information systems quickly 
and in a targeted manner. Environmental and health 
data from different sectors should be centrally managed 
and made openly accessible while guaranteeing personal 
data protection, e.g. on state-controlled digital platforms 
with cloud-based storage and processing solutions, in 
order to substantially expand the possibilities of their 
use, linkage and analysis.

Implement targeted early-warning and  
information systems
Both health professionals and people at risk should 
be informed in a targeted and automated manner of 
imminent or existing health risks, making use of digital 
possibilities. This applies both to direct environmental 
health risks (e.g. heat) and to health risks indirectly 
related to environmental changes (e.g. pandemics of 
infectious lung diseases). Such early-warning and in-
formation systems should consistently take into account 
personal information needs (e.g. differences in the use 
of different communication channels), the influence of 
unhealthy lifestyles and living conditions (e.g. unhealthy 
diet, disadvantageous living environment) on the vul-
nerability of persons, as well as individual vulnerability 
factors in general. Digitizing relevant patient data and 
making it available to public health departments, as 
practised in Denmark and Israel, would help in this regard, 
whereby it is essential to respect personal data protec-
tion, e.g. by encrypting and anonymizing the relevant 
data. In addition, it would be helpful to have national 
electronic registers, such as a heat register, where par-
ticularly vulnerable and hard-to-reach people are regis-
tered (SVR, 2023). Person-related data collection would 
enable personalized risk assessment and prevention 
using innovative methods (e.g. smart watches), in the 
sense of personalized medicine or ‘precision health’. The 
digitally controlled early-warning systems should also 
be resilient, e.g. with regard to shock events that limit 
the availability of electricity and telecommunications. 
Early-warning systems should be nationally and inter-
nationally networked; in Germany this could be done by 
the new Federal Institute of Public Health, which could 
also take over coordination and communication during 
nationwide shocks, or support affected municipalities 
in this task (SVR, 2023).
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Continuously evaluate the ecological footprint  
of health systems
Public health departments should be given the task of 
continuously monitoring the environmental footprint of 
their respective national health systems and identifying 
any need for action to reduce resource use and emis-
sions. Municipal actors in public health services can, for 
example, regularly survey the ecological footprint of in-
dividual health institutions in a standardized procedure. 
These data can then be compiled by regional and national 
public health actors and combined with data describing 
the environmental impacts from other components of 
health systems, such as pharmaceutical production and 
transport. Existing practical examples can serve as an 
orientation when implementing such a monitoring sys-
tem (e.g. NHS Carbon Footprint; NHS, 2022). In addition, 
public health departments can help scale up success-
ful measures to improve sustainability. This requires 
the provision of tools to promote the sustainability of 
health facilities and services, incorporating and promot-
ing existing best practices of governmental instruments 
and non-governmental initiatives.

6.6.1.4 
Implement targeted adaptation and  
resilience strategies

Integrate and implement environmental resilience 
in health systems 
Complementary to existing strategies and recommen-
dations for strengthening climate resilience in health 
systems, the WBGU proposes a more comprehensive 
guiding principle of ‘environmental resilience’. The 
strategies and recommendations for strengthening 
climate resilience should be taken up in this context 
and extended insofar as they also take into account all 
other anthropogenic environmental changes relevant 
to health in the sense of an all-hazards approach – es-
pecially pollution and biodiversity loss, which can also 
favour health crises and shocks (e.g. large-scale smog 
and haze events, pandemics). In order to recognize these 
at an early stage, in line with the German Strategy for 
Strengthening Resilience to Disasters, regular trend 
analyses (horizon scanning) should be carried out, in 
order to identify new developments that have a signifi-
cant impact on the state of the environment, but are not 
(yet) on the political agenda (SVR, 2023). In order to 
learn from crises, an organizational ‘learning-and-error 
culture’ is needed within health systems (SVR, 2023). 
In Germany, a national competence centre for climate 
and environmental resilience should be set up to coor-
dinate efforts in science, politics and health systems 
in a narrower sense, and to provide advice backed by 
the relevant expertise. Together with the EU, a global 

programme to promote environmentally resilient and 
sustainable health systems should be established; this 
should follow WHO recommendations and involve 
cooperation on an equal footing with supranational 
institutions of low- and middle-income countries (e.g. 
ASEAN, African Union), and with additional financial 
resources beyond those pledged so far for the global 
promotion of adaptation and resilience. Germany could 
furthermore take on an international leadership role in 
promoting environmentally resilient and sustainable 
health systems.

Develop country-, discipline- and target-group-
specific adaptation and resilience strategies
Transdisciplinary and transsectoral cooperation should 
develop adaptation and resilience strategies for health 
systems that take sufficient account of all the relevant 
determinants (e.g. various environmental changes and 
health risks, vulnerability factors, available capacity), 
building on existing recommendations and frameworks 
(e.g. WHO, 2020h; SVR, 2023). The process should be 
made participatory and involve all affected groups of 
people. The strategies should comprehensively take 
into consideration country-specific historical, political, 
social, economic and ecological conditions. They should 
be based on an anticipatory approach and continuously 
take into account future dynamic developments of en-
vironmental changes and, in particular, to be prepared 
for so-called ‘black swan’ events, i.e. unexpected and 
improbable events that can nevertheless have a sig-
nificant impact. For this purpose, quickly deployable 
reserve capacity – e.g. material, human and financial 
resources – should be available as a buffer, as it is also 
recommended by the SVR (SVR, 2023). Beyond crises 
and shocks, the additional capacity could be used, for 
example, for environmentally sensitive prevention and 
health promotion. Particular attention in adaptation 
and resilience strategies should be paid to vulnera-
ble population groups in order to specifically protect 
and strengthen them. Implementation of adaptation 
measures (e.g. heat-protection plans) should be legally 
binding, e.g. via corresponding federal framework leg-
islation in Germany (SVR, 2023). 

Concrete measures to strengthen adaptation and 
resilience in health systems should be comprehensive, 
implemented in an integrated and discipline-specific way, 
and take climate-change mitigation and environmental 
protection into account from the outset. They should 
build on existing structures in order to make full use 
of their potential, and address all relevant components 
of health systems. In this way, synergies can develop 
and conflicting goals can be resolved; adaptation gaps 
that might reduce overall resilience can be avoided. In 
particular, the security of supplies should be ensured 
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during health crises or shocks – for example with regard 
to pharmaceuticals and other medical products, which 
can be achieved by diversifying global supply chains 
and safeguarding local production capacity (SVR, 2023). 
To strengthen resilience in health systems, structural 
adaptations to buildings, such as heat-protection meas-
ures or the installation of isolation rooms, are necessary 
in health facilities, e.g. in long-term care. In line with 
the recommendations of the SVR (SVR, 2023), state 
financial support for construction and investment in 
health facilities could in future be made dependent on 
the impact of the measures on the environment, and 
on the extent to which they take into account effects 
of global environmental changes.

Strengthen adaptation and resilience in health 
systems in low- and middle-income countries
The task of improving basic health services and achiev-
ing universal health coverage should be pursued in 
low- and middle-income countries (LMICs) as a key 
measure to reduce vulnerabilities. In order to manage 
health services provided by private actors in the public 
interest, regulatory mechanisms based on regulatory 
law and fiscal-policy instruments can be used and op-
timized, paying particular attention to climate-change 
mitigation, environmental protection and the strength-
ening of resilience. In addition, frameworks can be 
developed to integrate the private and public sectors 
of health systems. High-income countries should offer 
financial and technical support to low- and middle- in-
come countries to expand research capacity and develop 
environmentally resilient and sustainable public health 
departments that can drive forward the implementa-
tion of ‘Health National Adaptation Plans’ (H-NAPs). 
Available international funding, e.g. from GCF and GEF 
funds, the UN Adaptation Fund and bilateral donors, 
could be used to finance measures to strengthen adap-
tation and resilience in health systems in these coun-
tries. When strengthening adaptation and resilience in 
low- and middle-income countries, measures should be 
favoured that additionally generate particularly large 
multiple benefits for improving basic health services. 
In doing so, it is important to avoid unsustainable path 
dependencies. Furthermore, the implementation of 
multi-sectoral projects at the interface of health sys-
tems and nature conservation, e.g. in the context of 
development cooperation, should be promoted and 
their funding facilitated, since valuable synergies can 
result from a combined approach. 

6.6.1.5 
Improve sustainability in health systems

Reduce and avoid inappropriate care including  
over- and underuse
Existing recommendations to reduce overuse should be 
implemented (OECD 2017; Schenk et al., 2019); in doing 
so, ecological benefits and their effects on health should 
also be considered. In order to avoid inappropriate care 
including over- and underuse, adjustments to remu-
neration systems are needed. Inappropriate care should 
also be consistently avoided in health-promotion and 
disease-prevention measures. The funds saved should 
be invested in health-promoting, disease-preventive 
and transformative measures. Existing initiatives by 
health professionals to reduce overuse (e.g. ‘Choosing 
Wisely’ in the USA and Canada and ‘Smarter Medicine’ 
in Switzerland), as well as for climate-change mitigation 
and environmental protection should be given institu-
tional support.

Reduce resource use and emissions in  
health systems
The existing recommendations on reducing resource 
use (e.g. Ostertag et al., 2020) and emissions (e.g. WHO, 
2020h) should be implemented consistently and, above 
all, promptly. In order to exploit as many synergies be-
tween the two fields of action as possible, the respective 
measures should always be approached in an integrated 
way and combined with each other. Specific national and 
local conditions, resources and requirements should be 
taken into account. When reducing emissions, it should 
be noted in particular that the aim should be to reduce 
not only greenhouse-gas emissions but also other emis-
sions at the same time. Existing recommendations for 
implementing the circular economy in health systems 
should be followed.

In addition, sustainable medical products and tech-
nologies should be used wherever possible; there is an 
urgent need for research into their development (Sec-
tion 6.6.2.4). Among other fields, there is a short-term 
need for action in pharmaceuticals (Section 5.2.3) and 
medical waste (Box 6.2-2). Healthy and sustainable 
catering for patients and staff should be introduced 
across the board in health facilities, e.g. in the sense of 
the Planetary Health Diet (Section 4.1). There are already 
useful guidelines for this (e.g. Hünninghaus and Dobos, 
2022). In order to improve the sustainability of health 
facilities in general, ongoing performance-based bonuses 
are conceivable – in addition to regular remuneration – 
which are calculated on a graduated scale based on the 
fulfilment of fixed sustainability criteria. This requires 
additional funding in health systems. The bonuses should 
be paid out quickly to increase motivation. Furthermore, 
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an international and transdisciplinary expert commission 
should be set up to promote sustainability in health 
systems, e.g. within a global programme to promote 
environmentally resilient and sustainable health systems 
(Section 6.6.1.4). Binding emissions-reduction targets in 
health systems could be enshrined in law at the national 
and supranational level.

Make use of opportunities for influence beyond 
health systems
Health facilities should consistently communicate their 
orientation towards sustainability both internally and 
externally, and follow existing recommendations for 
successful sustainability communication in order to put 
into effect their role-model function in a targeted man-
ner. When procuring resources, medical products and 
technologies, attention should be paid to sustainability 
all along the supply chains, including relevant suppliers 
located outside health systems. Financial resources in 
health systems, especially from health insurance funds 
and companies and professional pension funds for phy-
sicians, should be invested in line with appropriate sus-
tainability criteria.

6.6.2 
Research recommendations

To ensure that the recommendations for action made in 
the previous section can be implemented on a scientific 
basis, the WBGU recommends working on a number of 
research topics. 

6.6.2.1 
Interactions between environmental changes, 
ecosystems, health and health systems

Impact of environmental changes on  
medical disciplines
In order to be able to comprehensively take environmen-
tal changes into account in the provision of health ser-
vices, extensive medical studies are needed that system-
atically investigate the precise effects of environmental 
changes on the respective diseases, diagnostic measures 
and therapies specific to medical disciplines and across 
disciplines. In particular it should be attempted to ex-
plore causal relationships between environmental im-
pacts and diseases. These studies must cover all ages and 
should be gender-sensitive. Children’s health needs to 
be given more priority in the context of environmental 
changes because children are among the most vulnerable 
groups. Clinical trials, especially in phase 2 and phase 3, 
should always take environmental factors into account 
when assessing efficacy. Aspects such as temperature, 

weather, pollutant exposure, nutrition and psychosocial 
factors must certainly be taken into account for a person-
alized therapy. For example, gender-sensitive research 
on drug treatment during heat waves is necessary for 
this purpose, as recommended by the SVR (SVR, 2023). 

In addition, the sustainability of discipline-specific 
diagnostic and therapeutic measures and treatment plans 
should be systematically examined, and the need and 
possibilities for action identified and evaluated. In this 
sense, a sound scientific basis should be developed for 
implementation in guidelines and other recommenda-
tions from medical societies and other relevant actors. 
In addition, specific health benefits of intact ecosystems 
should be systematically investigated so that they can 
be taken into account as a health resource in health 
promotion. 

Measures for integrated environmental and  
health protection 
Integrated and intersectoral solutions for environmental 
health risks should be developed that include health 
systems and promote the health of humans, other spe-
cies and ecosystems at the same time. All research on 
the interactions of environmental changes, ecosystems 
and human health should be transdisciplinary. Existing 
integrative and transdisciplinary health concepts such as 
One Health and Planetary Health (Section 3.3) should 
serve as a guide. For the coordination and coordinated 
promotion of such transdisciplinary and transformative 
research projects, supra- or transnational competence 
centres or research networks should be established with 
appropriate funding to ensure a sustainable and efficient 
research infrastructure. In Germany, the new Federal 
Institute of Public Health could coordinate research 
projects in the health sector (SVR, 2023).

6.6.2.2 
Prerequisites for transformations in  
health systems

Evaluation of health systems and  
development of targeted financing structures  
and remuneration systems
Systematic evaluations are helpful for identifying the 
characteristics of health systems that lead to a good 
health status and well-being, and to a high level of resil-
ience, while having a low ecological footprint. Exist-
ing deficits can also be identified in the process. These 
evaluations are also useful for informing policy-makers 
and are a benchmark for the UN and the WHO in policy 
development, e.g. with the aim of achieving the SDGs. 
Evaluation tools should cover all components of health 
systems. An evaluation of the role of health promotion 
and disease prevention in health systems is also useful, 
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as is an evaluation of different remuneration systems 
and financial incentive structures. Existing financing 
structures should be scientifically evaluated with regard 
to identifying disincentives that favour overuse and the 
use of resource- and emissions-intensive measures. On 
this basis, it is necessary to develop financing structures 
and remuneration systems that promote adequate and 
sustainable healthcare.

Legal, political and societal preconditions for 
transformations in health systems
Systematic evaluations of health systems should examine 
their respective legal, political and societal framework 
conditions. This makes it possible to investigate the 
necessary preconditions for transformations in health 
systems. Such research should also examine how health 
systems contribute (and could contribute) to transfor-
mations towards sustainability in other areas. In this 
context, it should be clarified whether a fundamentally 
new general understanding of health is needed to make 
transformations of health systems and beyond possible – 
and what such an understanding would have to look 
like. It would also be helpful to find out to what extent 
patients’ personal understanding of health and illness 
influences what they expect of health services and health 
professionals, and how they evaluate them.

6.6.2.3
Effectiveness and multiple benefits of 
environmentally sensitive prevention and  
health promotion

Effectiveness of health-promotion and disease-
prevention measures
A shift in the focus of health systems towards more 
health promotion and disease prevention could also be 
further justified by the effectiveness of specific meas-
ures and programmes, but there is often a lack of large 
population studies with sufficiently long observation 
periods and the inclusion of a sufficiently large range 
of variables. It would be conceivable to integrate vul-
nerability and effectiveness parameters into existing 
population studies. In particular, effectiveness studies 
should examine complex measures and programmes, and 
appropriate research methods, indicators and parameters 
should be developed and validated for this purpose. 
They should assess health-related, social, ecological and 
economic effects achieved with the measures studied, 
especially those resulting from the promotion of healthy 
lifestyles, living conditions and the successful strength-
ening of adaptation and resilience. On this basis, the 
evidence on the (cost-)effectiveness of health-promotion 
and disease-prevention measures should be expanded, 
among other things to generate additional economic 

arguments for adjusting remuneration structures. In 
addition, research should be conducted to help address 
the existing challenges in evaluating the effectiveness 
of such interventions.

Multiple benefits of health-promotion and disease-
prevention measures
Furthermore, there should be research into exactly how 
many resources and emissions can be saved by reducing 
the burden of disease caused by various illnesses, if 
possible attributing respective savings potential to pre-
cise health-promotion and disease-prevention measures. 
Moreover, specific diagnostic and therapeutic measures 
should be identified, the demand for which could be 
reduced especially advantageously in terms of saving 
resources and emissions by means of health-promotion 
and disease-prevention measures. In addition, there is a 
need to identify health-promotion and disease-preven-
tion measures that can yield significant multiple benefits 
for strengthening adaptation and resilience, as well as 
research to quantify their health and economic benefits.

6.6.2.4 
Measures, instruments and data for strengthening 
sustainability and environmental resilience

Instruments and data for implementing 
environmental resilience
In order to be able to carry out regular transdisciplinary 
exposure, vulnerability and adaptation assessments 
and monitoring, to develop country- and target-group- 
specific adaptation and resilience strategies, and to 
implement effective early-warning, monitoring and sur-
veillance systems, validated methodological principles 
and a comprehensive data basis are needed, and these 
should be provided, among other things, by specific re-
search. The demands on the corresponding instruments 
and data needed are described in Sections 6.6.1.3 and 
6.6.1.4. Prospective epidemiological studies, such as 
the GNC in Germany, should be expanded, and the in-
clusion of climate- and environment-related indicators 
significantly extended. If possible, these data should be 
collected within the framework of these studies them-
selves (SVR, 2023). Here, a special focus could be placed 
on personal exposure instead of only investigating cor-
relations with environmental data collected at a differ-
ent location than the location of the person concerned. 
Research should be funded that helps develop personal 
environmental monitoring (personal samplers) and per-
sonalized digital early-warning systems.

Practice-oriented and transdisciplinary early-warning, 
monitoring and surveillance systems should be devel-
oped, including new dynamic approaches that make 
comprehensive use of the available digital possibilities. 
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In this way, the rapidly and constantly changing con-
ditions in environmental and societal systems can be 
adequately documented. In addition, studies are needed 
on the effectiveness of different adaptation measures 
on the health of the population, taking into account 
differences in the adaptive capacity of population groups, 
vulnerability factors and the influence of living condi-
tions on individual vulnerability. In particular, adapta-
tion measures should be identified or developed that 
realize multiple benefits and avoid conflicting goals. The 
methods and findings generated can serve as a basis for 
Health National Adaptation Plans (H-NAPs) and for their 
evaluation and further development.

Effective measures for strengthening adaptation 
and resilience in low- and middle-income countries
Studies should be carried out to determine which 
measures can protect particularly vulnerable popula-
tion groups in low- and middle-income countries from 
health risks caused by environmental changes as quickly 
and effectively as possible, especially taking into ac-
count regional and socio-cultural differences, limited 
resources and capacity. Potential multiple benefits for 
improving primary care and the general health of the 
population should be quantified, and measures identi-
fied that maximize benefits in this regard, while being 
as sustainable as possible and capable of being imple-
mented in a resource-saving way. Evaluations should 
be carried out to determine how to avoid unsustainable 
path dependencies in the development and expansion 
of health systems in low- and middle-income countries. 
The effectiveness of health services provided by private 
actors should also be better researched. Existing projects 
which aim to simultaneously improve human health or 
healthcare and to protect and improve the health of eco-
systems should be identified and evaluated. Furthermore, 
scientific criteria should be devised for the development 
of more such projects.

Improve sustainability in health systems
Criteria and instruments should be developed for sys-
tematic analyses of the sustainability of health systems, 
health services and health facilities. Moreover, research 
should be conducted to determine precisely how much 
(in terms of resources and emissions) can be saved by 
reducing overuse, including country-specific quantifi-
cations. Specific, overused diagnostic and therapeutic 
measures should be identified, whose reduction would 
save the most in resources and emissions. Research 
should be conducted on environmentally sound phar-
maceuticals, medical products and technologies; this 
would include safe, reusable alternatives, e.g. surgi-
cal materials and instruments, as well as methods for 
their environmentally friendly sterilization. Pointless 

hygiene requirements should be identified. There is 
also a need to develop scientific criteria for the imple-
mentation of emissions-reduction targets by companies 
supplying pharmaceuticals, medical technologies and 
other products. Finally, research should be conducted 
on known and hitherto unknown emission sources in 
health systems in order to quantify their environmental 
effects, evaluate reduction potential and develop more 
environment-friendly alternatives.
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Healthy living on a healthy planet requires globally coordinated, accelerated, 
long-term governance that responds to the urgent need for effective action. It 
should oblige all policy areas to take responsibility, drive the implementation 
of the 2030 Agenda forward and enshrine in national constitutions a human 
right to a healthy environment. The German Federal Government should as-
sume political, economic and intellectual leadership in international forums 
such as the UN and the EU. Policies on health and the environment should 
be more closely interlinked, for example via a G7 Planetary Health Task Force.

In 2015, the international community agreed on the 
2030 Agenda with its universal catalogue of 17 Sus-
tainable Development Goals (SDGs). It represents an 
international, medium-term mandate for action to make 
the vision of ‘healthy living on a healthy planet’ a real-
ity. The implementation of the 2030 Agenda has been 
inadequate up to now, and the implementation gap has 
widened as a result of the COVID-19 pandemic. In the 
words of Jennifer Morgan that she used in the con-
text of the energy transition (UNHRC, 2022), a ‘radical 
acceleration’ is urgently needed to achieve the goals. 
However, it is necessary to think and act beyond this: 
discourse spaces and actor networks must already be 
created now to prepare a post-2030 Agenda and thus 
ensure the vision of ‘healthy living on a healthy planet’ 
for future generations. Building on the 2030 Agenda, the 
international community of states must now prepare a 
joint agenda for the time after 2030. It cannot be taken 
for granted that the foundation will be laid for a joint 
post-2030 Agenda. It will require considerable political 
commitment, and the corresponding discourse spaces 
will have to be initiated and shaped at the multilateral, 
regional and local levels. 

This is all the more urgent as the international commu-
nity and many states today are not on a path that will en-
sure healthy living on a healthy planet and ultimately the 
achievement of the 17 global Sustainable Development 
Goals (SDGs) (Box 7.1-1). Knowledge of the dramatic 
worldwide negative consequences for the environment 

and health if sufficient action is not taken is (largely) 
available. The instruments for achieving the goals have 
been known for a long time; however, they were only 
partially made binding or implemented (Chapters 4, 5, 6). 

Furthermore, the rising number of global crises, which 
seem to be overtaking humanity at ever shorter inter-
vals, increasingly requires short-term ad-hoc responses, 
which, while sometimes dealing successfully with acute 
problems such as bottlenecks in gas supplies, also mean 
that we lose sight of medium- and long-term sustain-
ability goals. In addition, there are path dependencies 
like the institutionally determined separation of en-
vironmental and health-protection policy, which are 
characterised by a policy that is fragmented in political, 
administrative and legal ‘silos’. Such path dependencies 
often prevent cross-system, medium- and long-term 
and sustainable solutions. Yet, in view of the planetary 
guard rails, what is required is transformative action 
that does not get bogged down in making incremental 
improvements, but develops systemic, synergistic and 
solidarity-based solutions. 

There is therefore an urgent need for global envi-
ronmental and health governance that overcomes these 
constraints and portrays the vision of ‘healthy living on 
a healthy planet’ not as a utopia but as a realizable vision. 
Such a form of urgency governance should be based on 
inclusive values that respect human dignity and an inter-
national order. It should keep open room for manoeuvre 
in the medium to long term, and, at the same time, be in a 
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position to manage interdependent global crises decisively, 
vigorously, ever faster by involving different government 
departments and across different levels of scale, while 
applying effective crisis management.

There are no blueprints for such urgency govern-
ance. Rather, it should be adjusted to local, national and 
regional circumstances and conditions and be adaptive, 
i.e. capable of learning. The focus of urgency govern-
ance is not on taking emergency measures in crises. It 
is characterized by an assumption of responsibility by 
international, governmental and private actors who keep 
the vision of ‘healthy living on a healthy planet’ firmly in 
mind over the long term, and orient their decisions to the 
mandate for action set out by the SDGs. This assumption 
of responsibility is characterized by the implementation 
and enforcement of transformative measures. 

Governance encompasses structures, processes and 
other actions taken by private and public actors to 
address societal goals. Governance thus concerns formal 
and informal institutions, as well as norms, rules, laws 
and procedures for deciding, managing, implementing 
and monitoring policies and actions at all geographical 
and political levels, from global to local (IPCC, 2022d). 

Global urgency governance includes both known and 
new core elements (Section 7.1):
 > the implementation of the 2030 Agenda as a global 

orientation framework and mandate for action on 
sustainability, as well as efforts to boost the Agenda’s 
(geo)political impact;

 > enshrining the human right to a healthy environment 
as a guiding principle and in countries’ constitutions 
as a benchmark that can be monitored, especially 
in Germany’s Basic Law and the EU Charter of Fun-
damental Rights, enabling civil societies to take the 
state to court to force it to take or stop certain actions; 

 > the development of a cooperative assumption of re-
sponsibility oriented, inter alia, towards the guiding 
principle of ‘Health in All Policies’;

 > the assumption of political, economic and intellectual 
leadership in UN forums, the European Union, the 
G7, G20 and multi-stakeholder alliances, as well as 
vis-à-vis companies and civil society;

 > securing discourse spaces and actor structures for 
global society’s shared conception of a post-2030 
Agenda and thus the basis of the vision of ‘healthy 
living on a healthy planet’.

As a state actor, Germany’s Federal Government can 
actively assume responsibility for the development of 
urgency governance in various forums: suitable examples 
include the WHO (see Section 7.2), transregional govern-
mental associations such as the G7 and G20, as well as 
multi-stakeholder alliances (Section 7.3) and the Euro-
pean Union (Section 7.4). Furthermore, the German Fed-
eral Government can and should mobilize international 

funding (Section 7.5) and corporate responsibility (Sec-
tion 7.6) to make its contribution to healthy living on 
a healthy planet. 

7.1
Principles of urgency governance for ‘healthy 
living on a healthy planet’

Urgency governance is a guiding principle and a search 
process; it should be backed by scientific advice and 
democratically legitimized. It aims to comply with plan-
etary guard rails and to maintain and improve healthy 
living conditions for humans and other living organisms. 
This requires decisive and accelerated implementation of 
the 17 Sustainable Development Goals, the Paris Climate 
Agreement and the Kunming-Montreal Framework on 
Biodiversity, i.e. (a) across-the-board, multi-level, co-
herent policy-making based on systematic coordination 
processes between external and internal policy fields 
and oriented towards the guiding principle of ‘healthy 
living on a healthy planet’. Furthermore, this urgency 
governance stands (b) for governance and process design 
that substantially accelerate transformation processes 
towards sustainability. Its features range from regulatory 
approaches, measures like setting incentive structures 
and reducing bureaucracy, to actor mobilization through 
involvement and participation (Chapter 4). Ultimately, 
urgency governance is characterized by (c) a long-term, 
future-shaping perspective that is simultaneously rad-
ically effective in the short term. It is important to 
maintain room for manoeuvre in the medium to long 
term. At the same time, the dynamics arising from the 
interplay of interdependent global crises should be 
dealt with vigorously, with intelligent reflection and 
by democratic dispute.

The urgency of and need for transformative change 
involving cross-system cooperation is already recognized 
by the relevant international organizations (Box 7.1-1). 
The joint mandate for action includes the implementation 
and strengthening of the 2030 Agenda as a common 
orientation framework beyond 2030 (Section 7.1.1). 
The human right to a healthy environment can serve as 
a justiciable monitoring benchmark for governmental 
or European actions and omissions. It not only makes 
a certain – i.e. healthy – level of environmental and 
health protection enforceable, but also serves as a guid-
ing principle for healthy living conditions, which can also 
contribute to the higher political prioritization of healthy 
and sustainable structural prevention (Chapters 4, 6; 
Section 7.1.2). Particularly important for urgency gov-
ernance is the cross-departmental, cross-sectoral and 
cross-actor international and cooperative assumption 
of responsibility aimed at launching a transformative 
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dynamic (Section 7.1.3). Accordingly, countries and other 
actors are needed that assume political, economic and 
knowledge-based leadership (Section 7.1.4). 

7.1.1
2030 Agenda and SDGs as an orientation 
framework and mandate for action 

The 2030 Agenda is the first joint agenda of the in-
ternational community of states that comprehensively 
addresses global ecological, social and economic chal-
lenges and represents a consensus of the global com-
munity of states. However, in view of the current global 
health and environmental crises and international con-
flicts, their unifying importance for the guiding principle 
of ‘healthy living on a healthy planet’ has increased even 
more. Three principles of the 2030 Agenda should always 
be emphasized in this context: (1) recognition of the 
universality of these global challenges, which can only 
be addressed through sustainability transformations in 
all societies on all continents, (2) the inseparability of the 
goals and their interdependence, and (3) the comprehen-
sive global consultation process that led to the formu-
lation of the 17 Sustainable Development Goals (SDGs) 
and underpins the 2030 Agenda for their adoption and 
implementation. However, these three achievements of 
the 2030 Agenda urgently need the attention of global 
society in the spirit of the ‘healthy living on a healthy 
planet’ vision. Today, our international community of 
states is marked geopolitically by much more serious 
tensions than in 2015. Against this background, the 
consensus on sustainable development enshrined in the 
2030 Agenda should be strengthened both within all 
countries and globally as a key part of the international 
community’s self-image and as an important driver of 
multilateral cooperation. Accordingly, its further devel-
opment should be given a high priority (Section 7.1.1.1). 

At the same time, the record on the implementation 
of the 2030 Agenda at the halfway stage is sobering: 
at the current rate, both the global community and in-
dividual countries are in danger of missing most of the 
17 SDGs; in some areas, things have actually worsened 
(UN, 2022b). In order to still do justice to the 2030 
Agenda, the UN declared the ‘Decade of Action’, but 
its success was severely hampered by the COVID-19 
pandemic, among other things (UN, 2022b). The SDG 
Summit in September 2023 and the Summit of the 
Future in 2024 are opportunities to raise ambitions for 
implementation and strengthen corresponding multi-
lateral capacity (Beisheim and Weinlich, 2022). A per-
spective on its further development beyond 2030 is an 
important prerequisite for maintaining and boosting 
the Agenda’s momentum.

On the one hand, more effective implementation of 
the 2030 Agenda (Section 7.2.2.2) requires in particu-
lar country-specific strategic priorities, which should 
take into account synergies between human health and 
healthy nature (e.g. by designing healthy living con-
ditions that are near to nature; Section 7.1.1.2). Cor-
responding structures for cooperation between gov-
ernment departments in Germany to implement the 
Sustainable Development Goals are addressed in more 
detail in Section 7.1.3.2. On the other hand, more effec-
tive implementation also depends crucially on improving 
the international framework conditions and significantly 
intensifying partnership-based cooperation between all 
states (Box 7.1-1).

7.1.1.1
Implementation and further development  
of the 2030 Agenda as a unifying project  
of international politics
The 2030 Agenda and its 17 Sustainable Development 
Goals (SDGs) (UNGA, 2015a) were drawn up during a 
two-year participatory negotiation process at UN level, 
which involved numerous representatives of civil soci-
ety and science; it was adopted by all 193 UN member 
states (Donoghue, 2020). Its high level of ambition is 
already expressed in its title ‘Transforming our World’. 
The 2030 Agenda is made up of a large number of 
goals which are supposed to interact in an ‘integrated’ 
implementation. At the same time it is universal and 
addresses all countries (Biermann et al., 2022a). The 
2030 Agenda brought together the discourses and pro-
grammes on the environment (Stockholm Conference 
1972 and Earth Summit of Rio de Janeiro 1992 with 
its follow-up process) and development (international 
development decades and Millennium Development 
Goals 2000), which had been running in parallel for 
many decades (Kloke-Lesch, 2022). Thus, the 2030 
Agenda is a political programme that reflects a jointly 
developed definition of the international community’s 
goals with regard to sustainable development. While the 
Sustainable Development Goals are fleshed out at the 
national level in interaction with the respective identity 
and change processes, the 2030 Agenda functions as an 
action-guiding communicative framework that brings 
together these culturally different processes and defines 
joint target corridors for all countries.

The unifying importance of the 2030 Agenda has 
increased even more in view of the current global health 
and environmental crises, as well as international con-
flicts (Chapter 2), and it offers diverse stimuli and starting 
points. Health and environmental goals (SDG 3 and espe-
cially 13, 14, 15), the design of governance (SDG 16) and 
the associated indicators can provide important guidance 
in dealing with the many SDGs and their interactions 
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Box 7.1-1

Health protection and environmental protection: 
state of the international debate

The connection between human health and the state of the 
environment has been the subject of increasing international 
discussions for some years. This is evidenced e.g. by the ‘WHO 
global strategy on health, environment and climate change: 
the transformation needed to improve lives and wellbeing 
sustainably through healthy environments’, which was adopted 
in 2020 (Box 7.2-1). The strategy offers some good starting 
points for a form of global governance that integrates and in-
terlinks health-related and environmental challenges. Reports 
published by global institutions on the topic of health and the 
environment/sustainability in recent years (UNEP, 2019c; EEA, 
2019b; APCC, 2018; WHO and CBD, 2015; WHO, 2020j, 2021c; 
Watts et al., 2021; Whitmee et al., 2015; WHO and UN Hab-
itat, 2016; WHO, 2020f) contain three key recommendations 
on how to shape such an integration and interlinkage for an 
overarching policy: 

 > accelerate the implementation of (transformative) measures 
to mitigate environmental health risks, 

 > give preference to options of governance offering high 
levels of synergy (multiple gains, co-benefits) and lever-
age, as well as 

 > a systemic, cross-sectoral approach that embeds the issue 
of environment and health in all policy areas.

Urgency of accelerating the implementation  
of measures
Health protection and the protection of the environment are 
not new topics in global sustainability policy (Section 2.4.2). 
However, the increasingly noticeable consequences of climate 
change (IPCC, 2022d), the drastic increase in damage to and 
pollution of the biosphere (IPBES, 2019; Sections 5.1.1, 5.1.2) 
and, not least, the COVID-19 pandemic have impressively 
illustrated the linkage between these crises and the urgency 
of combating them. The UN Special Rapporteur on the Issue 
of Human Rights Obligations Relating to the Enjoyment of a 
Safe, Clean, Healthy and Sustainable Environment (UN, 2020b) 
emphasizes the urgency of political action: “It is not too late to 
respond to the global nature emergency, but time is running 
out. The ongoing failure to conserve, protect and sustainably 
use the Earth’s ecosystems has catastrophic consequences for 
the enjoyment of a sweeping range of human rights. With 
COVID-19, humanity has paid a terrible price for ignoring 
scientists’ warnings. We must not make the same mistake 
with the risks posed by future pandemics, biodiversity loss 
and climate change.” (UN, 2020b). Because any increase in 
the global average temperature, however small, exacerbates 
health risks, and the demands on adaptation increase with 
every delay in GHG reduction (Section 5.1.1.4), most global 
reports on this issue emphasize rapid policy action, accelerat-
ing governance innovations and political commitment as key 
conditions for success (WHO, 2015; IPCC, 2014a; Ebi et al., 
2018, IPCC, 2022d).

Policy areas with potentially high leverage  
and synergies
Numerous global reports on health, the state of the environ-
ment and sustainable development identify policy areas with 
potentially high leverage, especially in terms of effectiveness 
and synergies. Climate-change mitigation and adaptation, for 
example, is one of these key policy areas: achieving the target 

of the Paris Climate Agreement could save millions of lives 
and bring billions of US dollars in health and environmental 
benefits every year, according to an estimate by the Special 
Rapporteur on human rights and the environment (UN, 2019b). 
Policy-making should therefore be geared towards exploiting 
synergies (UNEP, 2019c; EEA, 2019b; APCC, 2018; WHO and 
CBD, 2015; WHO, 2020j, 2021c; Watts et al., 2021; Whitmee 
et al., 2015). The integration of the topic of health into urban 
and spatial planning is seen as an example with high synergy 
potential as interrelated health problems are addressed in a 
bundled and integrated way (WHO and UN Habitat, 2016). 
Cross-sectoral coordination and the participation of stake-
holders (e.g. the population of an urban neighbourhood) in 
decision-making processes in planning is essential, as health 
and health equity in cities are influenced not only by the in-
frastructure but also by many other factors and actors. Health 
should therefore be considered at all planning stages (WHO, 
2018e). Instruments for integrating health issues into urban 
planning already exist to support local authorities and civil 
society in planning responses to health inequity. One example 
is the WHO Urban Health Equity Assessment and Response 
Tool (Urban HEART). Furthermore, improving the quantity 
and quality of health data at the urban level is highlighted 
as an important governance issue (‘urban data revolution’) 
(WHO and UN Habitat, 2016; WHO, 2020). In addition to 
health-promoting urban and spatial planning, according to the 
WHO urban health can be achieved above all by reducing urban 
health inequity. Greater attention should therefore be paid to 
urban poverty groups in order to improve health conditions in 
cities on a broad scale (universal health coverage). 

Another example with a lot of potential leverage is the 
integrated management of Neglected Tropical Diseases (NTDs) 
(Section 2.3), which should be implemented together with 
interventions on intersectoral or multisectoral water quality, 
sanitation and hygiene (WASH) (such as data use, performance 
measurement and best practices) (WHO, 2021c). Since NTDs 
are often directly influenced by water-supply quality, climate 
change, environmental degradation and socio-economic fac-
tors, the WHO has established a Strategic and Technical Advi-
sory Group because of their particular importance. The WHO 
estimates that more than one billion people worldwide suffer 
from one or more of these NTDs. According to the WHO, the 
economic damage to the developing countries affected totals 
several billion US dollars every year (BMZ, 2022c).

Cross-sectoral and transformative governance
There is a broad consensus that incremental policy-making will 
not be enough and that transformative changes will be needed 
in many areas of life to address the challenges at the interfaces 
of health, climate change, biodiversity loss and pollution. To 
achieve this, the WHO believes that the way people live, work, 
produce, consume and govern should be reviewed (WHO, 
2020i; Box 7.1-1). According to UNEP (2019c), environmental 
health risks should therefore be addressed as a transformative 
human challenge. Speaking in the same vein, the UN Special 
Rapporteur on human rights and the environment embeds the 
description of transformative change in a new understanding 
of quality of life, in the sense of well-being: “Transformative 
change requires rethinking the goals of society, what makes us 
happy and what it means to live a good life, how we generate 
and use energy, the food that we eat and how we produce it, 
the way that we manufacture goods, how we design our cities 
and how we can reduce and eliminate waste” (UN, 2020b). 
The societal transformations towards a good quality of life in 
harmony with nature for everyone therefore requires more 
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(Box 7.1-2). They are highly and directly relevant for 
most people; they are closely linked to goals and meas-
ures in other SDG areas and ultimately to the entire 
2030 Agenda. The 2030 Agenda emphasizes the aim 
that all people can fulfil their potential in a healthy 
environment (Preamble), with equal and universal ac-
cess to healthcare for their physical, mental and social 
well-being (par. 7, 26). SDG 3 on health and well-being 
and its sub-targets describe fundamental areas of action 
for sustainable health systems (Chapter 6), which are 
now increasingly challenged by the lack of progress 
on climate change (SDG 13), environmental protection 
(SDGs 14, 15) and pollution (sub-targets 12.4, 12.5, 
together with 3.9). The great relevance of SDG 14 on the 
protection of terrestrial ecosystems and sub-target 12.2 
on the sustainable use of natural resources, e.g. for 
the prevention of zoonoses, was demonstrated during 
the COVID-19 pandemic (Section 5.1). In combating 
the pandemic, however, the continuing nation-state 
focus and the limits of solidarity, especially on the part 

of high-income countries or their own pharmaceutical 
industry, vis-à-vis low-income countries, also became 
apparent, contrary to the partnership approach called 
for by SDG 17 and sub-targets 3.b, 3.8 and 3.d on vac-
cine development, supply and risk reduction, among 
other things (Section 8.2). Pandemic prevention can only 
succeed if the globally and locally sustainable handling 
of nature is combined with a strengthening of national 
health systems and, at the global level, with a sufficient 
and equitable distribution of vaccines. Like solving the 
global climate and environmental crises and the imple-
mentation of the 2030 Agenda as a whole, effective 
global pandemic prevention also depends on whether 
high-income countries – whose national consumption, 
production and/or trade have a significant influence 
on other countries and the natural life-support sys-
tems – are prepared to co-create solutions in reciprocal 
cooperation and to adapt the structures of international 
cooperation accordingly (Kloke-Lesch, 2021). A key idea 
here is reciprocity, i.e. economically poorer countries 

commitment to biodiversity conservation, the large-scale res-
toration of degraded ecosystems, a rapid shift to renewable 
energy, the transition to a circular economy, the reduction of 
material consumption by wealthy people, and the creation of 
sustainable supply chains (UN, 2020b). 

Systemic cross- or multi-sectoral approaches
One insight that can be found formulated almost everywhere 
in the evaluated Global Assessment Reports is the need for 
systemic measures and collaboration across sectors (usually 
meant more broadly in the sense of areas or sub-areas) and 
disciplines, including the cross-sectoral embedding of health 
and environmental considerations (EEA, 2019a; UNEP, 2019c; 
Whitmee et al., 2015; WHO and CBD, 2015) or simultaneously 
in several sectors (multisectoral) (EEA, 2019a; UN-Habitat 
and WHO, 2020; WHO, 2020e, 2021c; WHO and UN Habitat, 
2016). This cross- and multi-sectoral approach is reflected 
in the Health in All Policies (HiAP) approach (Section 5.2; 
Box 7.1-5), which has also been adopted as a guiding concept 
in international discourse (Watts et al., 2021; WHO, 2020i). 
In parallel – and in part synonymously – there is also talk of 
systemic challenges, systemic approaches and policies, systemic 
change and systemic implementation in the context of the 
debate on health and sustainable development from a predomi-
nantly overarching perspective (EEA, 2019a; UNEP, 2019c; UN, 
2019d; WHO and CBD, 2015; UN-Habitat and WHO, 2020). 
The necessity of a cross-sectoral and/or systemic approach is 
justified by the observation that several factors always interact 
in the case of environmental-health effects – factors which are 
influenced by social and demographic constraints. This means 
that climate-change-mitigation measures, for example, can 
expedite progress in achieving several SDGs simultaneously, 
including e.g. air-pollution reduction, clean energy for all, 
better health, less inequality and poverty, and a better in-
frastructure (UN, 2019b). UNEP’s sixth Global Environment 
Outlook report (UNEP 2019c) therefore focuses on identifying 

synergies between fields of action and minimizing conflicting 
goals. The European Environment Agency (2020) follows an 
identical approach; in its report ‘Healthy environment, healthy 
lives’ it proposes measures that either have a triple impact 
(health, society and environment) or address the cause of 
several environmental stressors at the same time. According 
to the EEA, these include in particular the promotion of pub-
lic blue and green infrastructure (especially in poorer urban 
neighbourhoods), the development of low- or zero-emission 
mobility, the promotion of sustainable agriculture, and support 
for a plant-based diet (EEA, 2019b). 

Conclusions
All the reports from global institutions reviewed here agree 
that systemic/cross-sectoral and transformative governance 
are key conditions for success in maintaining and promoting 
a healthy environment and healthy living. The promotion of 
synergies is equally key in this respect. Shaping transformative 
governance means aiming for systemic change and leaving 
unsustainable development paths behind. However, this re-
quires not only courage to take disruptive measures, but also 
visions for systemic innovations (e.g. energy-storage technol-
ogies for a global energy transition) as well as social and po-
litical innovations (e.g. for acceleration, leverage). Also required 
is a willingness to experiment (e.g. real-world laboratories, 
promotion of niche actors) as well as improved participation 
and the empowerment of actors and interest groups that can 
act as pioneers of change (UNEP, 2019c; WBGU, 2011a). Most 
of the evaluated reports lack a long-term perspective beyond 
2030. If one does exist, the corresponding sequential steps to 
realistically working towards the realization of such a long-term 
perspective are often lacking. Similarly, there are usually only 
vague answers to the question of how interfaces between 
individual areas of governance can be better organized and 
coordinated between actors.
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should also have a chance to influence conditions in 
richer countries. This could be implemented on the one 
hand in bilateral transformation partnerships, but also 
on the other hand by giving multilateral organizations 
a stronger role in the transformation processes of richer 
countries, as already is (or could already be) the case in 
certain areas such as climate politics or at the Interna-
tional Monetary Fund. The world of the 2030 Agenda 
needs mutually transformative cooperation (Kloke-Lesch, 
2021) which respects the dignity of all partners and 
strengthens mutual trust. 

At present, the focus must clearly be on implementing 
the 2030 Agenda (UN, 2022b; Lafortune et al., 2022; 
UN DESA, n.d.). However, a perspective beyond 2030 
is an important prerequisite for this. Half of the im-
plementation period of the 2030 Agenda has already 
passed and the closer the target year approaches, the 
more important expectations on further developments 
beyond 2030 become for the political attention devoted 
to it in the final phase of implementation (Nilsson et 
al., 2022). Also in view of the expected slowness of a 
post-2030 process, it seems sensible to already start 
thinking about this now. To ensure a smooth transition 
in 2030, the detailed exchange of ideas on a successor 
programme should be initiated in 2027 at the latest. The 
groundwork for this can and should begin by 2024 at 

the latest. The Independent Group of Scientists to be 
newly appointed by the UN General Assembly for the 
2027 Global Sustainable Development Report should 
therefore be tasked, among other things, with developing 
corresponding principles and proposals. Apart from a re-
view of what has been achieved and proposals on how to 
make up for what has not yet been achieved, more recent 
developments – e.g. digitalization (which was practically 
ignored in the 2030 Agenda) and the pandemic – must 
be taken into account, as well as normative developments 
and international agreements on climate, oceans and 
biodiversity. It will be particularly important to link the 
processes on climate and sustainable development even 
better. It should be taken into account here that, due to 
accelerating effects, e.g. in the area of global warming, 
some targets will be out of reach if they are not achieved 
in the coming years (IPCC, 2021b, 2022e).

The first steps towards a perspective beyond 2030 can 
be taken at the preparations for the SDG Summit in Sep-
tember 2023 and the UN Summit of the Future in 2024. 
Here, the 2030 Agenda should be reaffirmed as a polit-
ical guideline for a global community that is once again 
more focused on its joint concerns, as well as for strong 
multilateralism. The SDG Summit in particular offers an 
opportunity to reflect on the SDGs, bundle discussions, 
hear voluntary reporting and mobilize the international 

Box 7.1-2

Environment and health in SDG  
transformation fields 

A focus on strategic transformation fields has been proposed 
for implementing the 2030 Agenda more effectively (TWI2050, 
2018; UN, 2019a); these have now found their way into na-
tional sustainability strategies in Germany and Finland, for 
example. Environment and health already have a high profile 
here, but their linkages, common causes of problems and 
solution approaches (Chapters 2, 3), and the role of healthy 
living conditions (Chapters 4, 5) are still being neglected.

‘The World in 2050 Initiative’ (TWI2050, 2018) assigns 
health to the ‘Human Capacity and Demography’ transforma-
tion field together with education and other topics; although it 
emphasizes medical care, environmental influences on health 
are neglected, while environmental aspects are addressed in 
other transformation fields. 

Following further development by Sachs et al., 2019, ‘Trans-
formation 2: Health, Well-being, and Demography’ is con-
cerned, first, with universal health coverage and health systems, 
and, second, with social determinants of health. But here again 
the focus is on individual behaviour and risk prevention and 
health ministries are the only responsible ministries (unlike all 
the other transformation fields mentioned). Healthy conditions 
are indirectly addressed in other transformation fields. 

Germany’s sustainability strategy (Bundesregierung, 2021) 
primarily assigns health aspects and e.g. education (SDG 4) 
to the area of ‘Human Well-Being and Abilities, Social Jus-
tice’, where it aims to promote the health system, ‘research 
on prevention’, One Health approaches and environmental 
justice, among other things. However, the specific measures, 
e.g. the ‘Pact for the Public Health Service’, do not include any 
extension of tasks for establishing healthy living conditions. 
Research funding under the FONA programme remains unspe-
cific, and the One Health section cites mainly existing interna-
tional structures and measures on diseases and the prevention 
of zoonotic pandemics (e.g. by conserving natural habitats), 
while specific measures on healthy living conditions for people 
(also in Germany) are missing. The link between health and 
educational measures remains unclear overall, even though it 
could certainly be established, for example, via holistic health 
and environment in the school environment (Section 8.1); no 
link is established, for example, with SDG 11 (sustainable cities 
and communities), which has a major influence on healthy 
living environments (Sections 4.2, 4.3). 

Finally, the Finnish sustainability strategy (Finnish National 
Commission on Sustainable Development, 2022) is consist-
ently structured according to ‘areas of change’; it defines the 
health-relevant field of action more narrowly (‘Well-being, 
health and social inclusion’) and strongly emphasizes pre-
ventive approaches and the connection with social inequity, 
although the reference to environmental goals is largely missing 
here (with the exception of nutrition guidelines and price 
incentives for a ‘planetary health diet’; Section 4.1).
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community and non-state actors – also in the run-up 
to the UN Summit of the Future, which is intended to 
strengthen multilateral capacities that are also key to SDG 
implementation (Beisheim and Weinlich, 2022).

As these points are developed further, the link-
ages between the individual SDGs and, in particular, 
with environment, climate, health and governance 
(SDGs 3, 13, 14, 15, 16, 17) should be emphasized even 
more strongly. In addition to achieving minimum stand-
ards and averting dangers, which is reflected, for example, 
in the focus of SDG 3 on specific diseases and universal 
healthcare, the focus should also be on diversity and the 
potential for societal and individual development, which 
are included in the vision of ‘healthy living on a healthy 
planet’ (Chapter 3; Box 3.1-1). Overall, it is important 
on the one hand to formulate ambitious, quantified and 
time-bound goals. On the other hand, in line with the 
2030 Agenda’s ideas on universality, the instruments 
of implementation, cooperation and review must be 
significantly strengthened with a view to countries at 
all income levels, and further developed in the direction 
of globally oriented international cooperation for sus-
tainable development. 

7.1.1.2
Health and environment as an integrative focus 
With the 2030 Agenda, countries have committed them-
selves to a guiding framework that they must flesh out 
within the context of their respective national charac-
teristics. The lack of progress shows (UN, 2022b) that 
implementation needs to become more effective. There 
is a risk that many countries, including Germany, will fail 
to achieve the goals of the 2030 Agenda: according to the 
Indicator Report on the German Sustainability Strategy, 
only about half of the indicators assessed in the 2021 
are likely to reach their targets (Destatis, 2021). The 
situation is similar in the European Union: here, there 
has been little overall progress on the SDGs since 2020. 
In many EU countries things have even worsened, espe-
cially in poverty reduction (SDG 1), health goals (SDG 3) 
and work and growth (SDG 8); the greatest sustainability 
challenges are still food systems, consumption and pro-
duction, and interacting with nature (SDGs 2, 12–15). 
Social and economic inequities have worsened in several 
countries (Lafortune et al., 2022), while inclusive, trans-
parent and democratic governance has been experiencing 
substantial setbacks in many countries for years (Boese 
et al., 2022). The fact that the performance of many EU 
countries on the SDGs was nevertheless good overall by 
international comparison must be seen in the context of 
the EU’s imports from other regions of the world; and 
these are associated, for example, with considerable 
environmental destruction and GHG emissions in the 
source countries: many European countries are at the 

bottom of the rankings in the ‘International Spillover 
Index’ of the Sustainable Development Solutions Net-
work (SDSN) (Lafortune et al., 2021). This is also due 
to the fact that effects of the SDGs on the behaviour of 
international organizations, national and sub-national 
state actors, civil society and business have hitherto 
been mainly limited to changes in political and public 
discourses, while there have been few demonstrable 
effects on explicit policy goals, finances or institutional 
structures, e.g. involving inter-departmental cooperation 
and integrated, coherent policy measures (Biermann 
et al., 2022c; Bogers et al., 2022). Better institutional 
integration and policy coherence therefore require fur-
ther political leadership and pressure from civil society 
(Biermann et al., 2022c; Box 7.1-1). 

The vision of ‘healthy living on a healthy planet’ can 
be helpful and provide orientation for some implemen-
tation challenges, such as the complexity and recipro-
cal impacts of the goals and the policy integration this 
requires, as well as communication and the involvement 
of society: it can be helpful, first, when using environ-
mental and health targets and indicators as meta-indica-
tors and an evaluation benchmark for measures in other 
policy areas; second – and this involves a clear intention 
to achieve change – in the choice and design of strategic 
implementation priorities. Other challenges that affect 
all the SDGs and/or their national implementation must 
also be addressed; these include lacking or insufficiently 
ambitious quantitative targets, unsuitable indicators and 
missing data (UN, 2019a).

Make the most of synergies between health and the 
environment in strategic transformation areas
Strategically reflective, systemic approaches to oper-
ationalizing the 2030 Agenda have been proposed in 
recent years in order to do justice to its transformative 
aspirations, the interactions between the 17 SDGs and the 
corresponding need for policy integration (Box 7.1-2). In 
this context, key activities, most of which have a syner-
gistic effect on several SDGs, have been bundled together 
to form a smaller number of fields of action (TWI2050, 
2018; Sachs et al., 2019; UN, 2019a). Also referred to 
as ‘SDG transformations’ or ‘entry points to transforma-
tion’, this concept “requires and enables governments, 
business and civil society to work together in new ways 
across sectors to define goals and put integrated solutions 
into practice. Above all, this opens up opportunities to 
advance the concerns of sustainable development not 
in institutional niches but, as already called for by the 
Brundtland Commission, on the key societal and political 
stages” (Kloke-Lesch, 2022: 113). This structuring into 
transformations and levers, which was initially developed 
by the Independent Group of Scientists convened by the 
United Nations Secretary-General (UN, 2019a) in the 
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Global Sustainable Development Report 2019, was taken 
up by the German Sustainability Strategy 2021 (Bun-
desregierung, 2021; SDSN Germany, 2021). Since 2022, 
implementation has been ensured by interdepartmental 
‘transformation teams’, six thematic and one interna-
tionally oriented. Scientific policy advice is provided by 
the (BMBF-funded) Science Platform for Sustainability. 

The WBGU welcomes these approaches for opera-
tionalizing the 2030 Agenda. The issues of environment 
and health are already prominently considered in the 
scientific advice and national implementations of the 
SDG transformations to date. However, compared to the 
vision of ‘healthy living on a healthy planet’ (Chapter 3), 
still far too little attention is being paid to illuminating 
the linkages between and/or common causes of environ-
mental and health problems – and to possible synergies 
in solving them – or to the role of healthy living condi-
tions (Box 7.1-2). As the strategic transformation areas 
(and similar concepts in other countries) are fleshed out 
and implemented further, these cross-references should 
be given much greater consideration, also in the interde-
partmental exchanges between BMG, BMUV and BMZ. 

Low-income countries should be given support with 
capacity building for such strategy-development and 
implementation processes concerning the 2030 Agenda, 
also to develop a common language and launch joint 
activities during the implementation phase and the pro-
cess of designing a post-2030 Agenda. In this context, 
interrelated learning processes should be included and 
specifically promoted. High-income countries also need 
to undergo a learning process here: by exchanging in-
formation with middle- and low-income countries, they 
can gain new insights into how to reduce the local social 
and ecological effects of production processes caused by 
the spillover effects of European practices. In addition, 
the reciprocal exchange between the countries will pro-
mote a learning process that will help achieve a more 
effective realization of cooperation formats. There is an 
urgent need for research and advice on the promising 
development of transformation areas and the overall 
effectiveness of various institutional structures for policy 
integration in SDG implementation (Breuer et al., 2019; 
Niestroy and Meuleman, 2020; Nilsson et al., 2022). 
The response should come from internationally consti-
tuted scientific consortia with scientists from regionally 
differently characterized scientific systems, working 
empirically in different societies all over the world. This 
international, interdisciplinary and transformative for-
mulation of scientific answers ensures, on the one hand, 
that the transformation pathways developed are suitable 
for the local contexts and, on the other hand, that the 
expertise and networks necessary for implementation 
have been established as part of the research processes 
in the different countries (Section 8.2). 

Emphasize synergies between environment,  
health and other SDGs when communicating 
the 2030 Agenda
The 2030 Agenda is sometimes ‘difficult to sell’ and 
enjoys little political ownership (Nilsson et al., 2022). At 
the same time, it is the first joint agenda of the interna-
tional community that comprehensively addresses the 
global ecological, social and economic challenges and 
represents a consensus of the world community. Against 
this background, it is all the more urgent to ensure that 
the international community in 2030 again succeeds in 
agreeing on a joint agenda for the future. Since health 
and the environment are tangible issues and quite rel-
evant for most people, emphasizing the synergies be-
tween these areas and joint solutions in the sense of the 
guiding principle of ‘healthy living on a healthy planet’ 
(Chapter 3) can make the 2030 Agenda significantly 
more communicable and politically attractive. This is 
also suggested by the fact that health and environmental 
goals (SDGs 3, 13–15) represent long-term thinking and 
the ideas of prevention and resilience in a direct way 
that is relatively easy to understand. After all, these 
SDGs and their associated indicators are closely linked 
to targets and actions in other SDG areas and ultimately 
to the entire 2030 Agenda, and progress and failures 
are inevitably reflected here (WHO, 2017b; UN, 2019a; 
Fonseca et al., 2020), albeit sometimes with a delay. 

7.1.2
Guiding principle and instrument  
for implementation: the human right to  
a healthy environment

Although the guiding principle of ‘healthy living on a 
healthy planet’ is embodied in the 2030 Agenda and 
corresponding local, national and regional sustainability 
strategies, it should also be included in national consti-
tutions, i.e. it should be given legal character. In this 
respect, the WBGU recommends enshrining the human 
right to a healthy environment (Boxes 7.1-3, 7.1-4) in 
Germany’s Basic Law and the EU’s Charter of Funda-
mental Rights, defined inter alia as a right to healthy 
and sustainable living conditions, thus contributing to 
its implementation worldwide. Such a human right not 
only has an overarching function as a guiding principle, it 
also empowers individuals and, where appropriate, asso-
ciations to monitor (inadequate) state measures or state 
inaction and thus strengthens a bottom-up approach to 
the implementation and enforcement of urgency govern-
ance for ‘healthy living on a healthy planet’.

In 2022, the UN General Assembly recognized the hu-
man right to a clean, healthy and sustainable environment 
(abbreviated to ‘human right to a healthy environment’) 
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in a non-binding resolution (UNGA, 2022; Boxes 7.1-3, 
7.1-4). This symbolic recognition is an expression of the 
growing awareness of how interconnected humans and 
nature are and how dependent human development 
is on an intact environment. However, this is only an 
intermediate stage in a lengthy negotiation process (Box 
7.1-3; Limon, 2022), which now requires the legal en-
shrinement of this human right by more nation states 
and regional human-rights agreements, as well as the 
implementation and enforcement of legal protections 

under the ecological human right by governments, au-
thorities and courts. 

This is all the more true as resolutions of the UN 
Human Rights Council and the UN General Assembly 
do not have any binding effect and therefore do not 
go beyond the goals of the 2030 Agenda and the SDGs 
(Section 7.1.1); in fact, they even threaten to fall short 
of them. Enshrining human rights in national consti-
tutions and regional human-rights declarations with 
enforcement mechanisms, on the other hand, elevates 

Box 7.1-3

Developing the codification of a human right to a 
healthy environment

In total, at least 155 states are already legally bound under 
international law by international treaties, constitutions and 
laws to respect, protect and achieve a healthy environment 
(Fig. 7.1-1). This means that more than 80 per cent of the 
member states of the United Nations (implicitly) recognize this 
obligation (UNHRC, 2019a). However, not everywhere is the 
right explicitly enshrined in a constitution on an equal footing 
with other human rights, such as the right to life. Only about 
100 constitutions explicitly mention the right to a healthy 
environment, many of them in so-called developing countries 
(UNHRC, 2019a). This right has not hitherto been recognized 
or enshrined in the German legal system or in international 
human-rights conventions. 

The universality of ‘sustainable development’ (basic princi-
ple of the 2030 Agenda) is expressed here: with regard to the 
human right to a healthy environment, it is not low-income 
countries that are called upon to develop their legal systems but 
high-income countries such as Germany, the UK or the USA.

The role of a safe, clean, healthy and sustainable envi-
ronment in human rights has again been on the international 
agenda since 2011 and is a focus of activity for the UN Human 
Rights Council. Since 2018, the UN Special Rapporteur ap-
pointed in this context has called for the international recogni-
tion of a human right to a safe, clean, healthy and sustainable 
environment (UNGA, 2018). As a result, the UN Human Rights 
Council recognized the human right to a healthy environment 
for the first time in 2021 with its Resolution 48/13. The reso-
lution was adopted with 43 votes in favour; China, India, Japan 
and Russia abstained. It calls on all states to take this human 
right into account by implementing appropriate policies, and 
urges the UN General Assembly to address the issue (UNHRC, 
2021a). The UN General Assembly adopted the recommenda-
tions of the UN Human Rights Council with abstentions from 
China, Russia, Belarus, Cambodia, Iran, Syria, Kyrgyzstan and 
Ethiopia (UNGA, 2022).

Figure 7.1-1
Overview of states that have already enshrined the human right to a healthy environment in their respective constitution or 
national legislation. Data from 2017. 
Source: WBGU, based on the figures from UNHRC, 2019a 
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human rights to a binding standard for state action. 
To this extent, there is a need for legal recognition (Sec-
tion 7.1.2.1). The interpretation of the level and content 
of protection is crucial if the human right is to become 
a suitable standard of control. It should include the 
applicable environmental law in cases where people are 
affected, a right to healthy living conditions and rights 
to information, participation and legal protection in en-
vironmental matters (Section 7.1.2.2.). A strengthening 
of civil society, judicial systems and state environmental 
and health-protection agencies is necessary for imple-
mentation (Section 7.1.2.3).

7.1.2.1
Need for legally binding recognition
A human right to a healthy environment only becomes 
legally effective when it is enshrined in binding hu-
man-rights catalogues or national constitutions with 
enforcement mechanisms, especially the right to take 
an issue to court. The UN General Assembly resolution 
is not binding on the members of the United Nations. 
Furthermore, important geopolitical powers, such as 
China and Russia abstained (Tang and Spijkers, 2022). 

Although the right to a healthy environment is not a 
‘silver bullet’ against global environmental degradation 
(UNGA, 2018; de Vilchez and Savaresi, 2023), it con-
tributes – symbolically, as a guiding principle as well as 
materially and procedurally – to the interlinking, imple-
mentation and enforcement of health and environmental 
protection: with a human right to a healthy environment, 
the international community symbolically recognizes a 
model in which human well-being depends significantly 
on an intact, healthy and clean environment and nature. 
It thus incorporates the systemic view of One Health 
or Planetary Health into the legal system. It recognizes 
the interconnectedness and interrelatedness of every 

individual’s health with the health of the built-up and 
natural environment around them. Recognition of this 
right would support global civil-society movements in 
their work to safeguard human rights through environ-
mental protection (UNGA, 2018: margin number 59). 
Moreover, it is a right (an individual claim against the 
state) that is already embedded in many regional hu-
man-rights conventions and constitutions of low-income 
countries; it thus takes a legal development of non-West-
ern states and scales it worldwide. 

More important than the symbolic recognition, how-
ever, is the practical added value. As an enforceable right, 
the human right to a healthy environment can become 
an important benchmark for realizing a healthy life on 
a healthy planet. Embedding it in state constitutions or 
regional human-rights declarations would close material 
and procedural gaps: in substantive terms, the recogni-
tion of a claim strengthens the interests of environmental 
protection in governmental deliberation processes via 
health protection. In the environmental field, there is 
usually no lack of corresponding, simple-law regulations 
and laws to protect the environment. However, state 
institutions often do not sufficiently exercise environ-
mental protection as a state task. Far-reaching enforce-
ment deficits, i.e. deficiencies in the application of the 
law, can already be observed for the environmental 
sector (World Bank, 2017: 259). Moreover, ecological 
concerns and, to some extent, health protection have 
been given too little weight in deliberation processes up 
to now. A sufficient level of environmental protection 
is usually not enforceable by individuals because many 
jurisdictions lack a corresponding fundamental right. 
For example, in the context of legal actions on climate 
issues, a positive influence of human rights on a healthy 
environment has been observed, insofar as these were 
recognized in the respective legal system, although this 

Box 7.1-4

Added value of a human right to a healthy 
environment for human-rights catalogues

Enshrining an explicit right to a healthy environment in a 
nation’s constitution leads to environmental protection finding 
its way into human-rights catalogues as a key determinant of 
human health.

An explicit right to health is almost always enshrined in 
international, regional and national human-rights catalogues 
(e.g. Art. 12 of the International Covenant on Economic, Social 
and Cultural Rights (ICESCR), a global human-rights treaty). 
In addition, many determinants of health are covered by human 
rights. Relevant to global health are, among others, the right to 
sufficient food, clothing and shelter (Art. 11 (1) of the ICESCR); 
the right to maternity protection before and after childbirth 

(Art. 10 no. 2 of the ICESCR); the right to education (Art. 13 
of the ICESCR); prohibitions of discrimination based on sexual 
orientation, gender, social class (Murphy, 2018: 85); the right 
to science (Art. 15 of the International Covenant on Civil and 
Political Rights (ICCPR) (Murphy, 2018: 94). Defence against 
injuries is part of the right to life under human-rights law 
(Art. 3 of the Universal Declaration of Human Rights (UDHR)); 
Art. 6 (1) of the ICCPR.

Ecological determinants are not universally and compre-
hensively protected under human-rights law, apart from the 
right to water (non-bindingly recognized by UNGA, 2010) and 
the right to healthy and safe working conditions (Art. 7 of the 
ICESCR). Where no human right to a healthy environment has 
yet been enshrined, the protection of ecological determinants 
of health must be read into the right to health or the right to 
life (Vöneky and Beck, 2022: margin number 15.). 
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needs to be cautiously assessed (Varvastian, 2019; de 
Vilchez and Savaresi, 2023). For states and their au-
thorities, a binding duty to protect – and not merely a 
legal justification for environment-related interventions 
by the state – is established to bring together environ-
ment and health at all levels and areas, especially in the 
area of decisions that offer creative leeway. Legislators 
are required to create special regulations to express 
the vision of ‘healthy living on a healthy planet’. The 
human right to a healthy environment expresses the 
importance of environmental protection in securing 
human rights and may encourage the adoption of more 
stringent environment-protection laws (UNHRC, 2018 
margin number 13) as well as providing a ‘safety net’ for 
environmental hazards not otherwise already addressed 
in law (UNEP, 2019a: 157). The recognition of a right 
to a healthy environment is seen as a comprehensive 
way to make environmental law and environmental-law 
principles beneficial for human-rights protection, and to 
use human-rights protection to enforce environmental 
law and its principles (Cima, 2022: 39). 

Finally, the human right makes it possible for individ-
uals to exercise environmental rights before the courts 
and to assert them for themselves and the environment. 
The right to a healthy environment grants individuals the 
right to complain, even if it cannot be proven in individ-
ual cases that their health is affected by environmental 
pollution, which is why environmental lawsuits have 
failed up to now. For courts, such lawsuits can make it 
possible to identify gaps in state environmental pro-
tection and its implementation (UNHRC, 2018: margin 
number 13); these gaps would then have to be closed by 
legislators taking into account the separation-of-powers 
principle. The recognition of such a subjective right to 
environmental protection could promote better access to 
the courts as well as accountability of courts and other 
actors (UNEP, 2019a: 159). The human right also benefits 
environmental justice: today, unhealthy environmental 
conditions (e.g. noise, air pollution) particularly affect 
vulnerable groups living in places with poor environ-
mental conditions or those unable to protect themselves 
from environmental damage (UNGA, 2018: margin num-
ber 56). The right to a healthy environment gives them 
an explicit right to address this injustice.

7.1.2.2
Content of the human right to a  
healthy environment
Irrespective of whether one recognizes a fundamental 
right to a ‘clean’, ‘healthy’ or ‘sustainable’ environment, 
these are highly indeterminate legal terms, i.e. terms 
that must be fleshed out by interpretation in order to 
be effective. The content and dogmatic structure of a 
human right to a healthy environment have already 

been developed in a rudimentary form by case law and 
legal practice in legal systems that have recognized this 
right (UNHRC, 2019a; Cima, 2022: 44). On this basis, the 
UN Special Rapporteur on Human Rights and the Envi-
ronment has presented framework principles on human 
rights and the environment that could also constitute 
the content, scope and further parameters of a human 
right to a healthy environment (UNHRC, 2018; Cima, 
2022: 44). The WBGU proposes enshrining the following 
content in an interpretative guideline, for instance by 
the UN Human Rights Council, and using it as a basis 
in national legislations and constitutional amendments. 

Materially, the right to a healthy environment in vari-
ous legal systems covers clean air, a safe climate, healthy 
and sustainably produced food, a non-toxic environment 
in which to live, work and play, as well as healthy ecosys-
tems and biodiversity (UNHRC, 2018: 38 ff.). On the one 
hand, this can involve guarantee obligations undertaken 
by states, for example for clean air and clean water, as 
well as rights of defence against specific forms of pol-
lution (UNEP, 2019a: 154 ff.). Following the conception 
of Article 31 of the European Charter of Fundamental 
Rights, the measure could be based on already existing 
international, European and national standards. Courts 
can fall back on existing thresholds in environmental 
and health-protection law. This does not improve the 
standard of protection, so that no further development 
and distinction from legal action by an association under 
environmental law is apparent, nor can it be expected. 
It is therefore important to further develop the level of 
protection and the instruments of simple environmental 
law. The incorporation of environmental-law principles 
into the scope of protection of the human right to a 
healthy environment could open up a precautionary 
interpretation of human-rights protection that protects 
the common good (Cima, 2022: 46 ff.). This includes 
the protection of nature for its own sake, insofar as it 
can be established that humans are also affected. How-
ever, in order to assert a claim in court, it is likely an 
individual will have to prove they have been affected. 
Being affected is conceivable in cases of mental-health 
consequences of environmental changes, for example as 
a result of feelings of loss at the disappearance of charac-
teristic species and ecosystems, the loss of a characteristic 
environment or a near-natural landscape (Section 5.1.4). 
Whether a person can claim to be personally affected 
depends on the geographical reference: claims relating to 
local environmental pollution (e.g. air and soil pollution) 
are only possible locally, i.e. by the local population 
before the local courts, invoking the human right to a 
healthy environment. Regional environmental pollution 
with transregional impacts (e.g. water pollution, soil seal-
ing) can correspondingly be claimed regionally. However, 
global environmental challenges, such as climate change, 
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can also be asserted transnationally-globally, as well as 
in other countries. 

A right to healthy and sustainable living conditions 
could also be derived from the human right to a healthy 
environment. The WBGU bases this idea on the impor-
tance of external conditions for healthy and sustaina-
ble living, which became clear in Chapter 4. A right to 
healthy and sustainable living conditions is also based 
on the right to healthy working conditions. It should be 
possible for people to live healthily for themselves and 
the planet. A corresponding right includes a responsi-
bility of the state to guarantee healthy as well as sus-
tainable structural prevention (Chapter 4). States would 
be obliged by this content of the human right to enable 
(or not to deny) their citizens a sustainable and healthy 
life. Accordingly, guarantee obligations for sustainable 
mobility infrastructures, food systems or settlement de-
velopment could be derived from the fundamental right. 

The scope of protection of the human right to a 
healthy environment can ultimately also be directed 
towards participatory elements, namely access to envi-
ronmental information, participation in environmentally 
relevant procedures and legal protection in environmen-
tal matters (UNHRC, 2018: margin number 14–37; Cal-
liess, 2021: 328). These rights are enshrined in regional 
environmental conventions such as the Aarhus Con-
vention and the Escazú Agreement. All the elements of 
the human right should be adopted by an interpretative 
guideline of the fundamental right by the UN Human 
Rights Council or directly expressed in the wording of 
the human right in the legal instrument. 

7.1.2.3
Enforcement requirements
Human rights complement national environmental law 
and its enforcement, but they do not replace it (UNEP, 
2019a: 154). The legal recognition of a human right must 
also be safeguarded against deficits in implementation 
and enforcement. Many countries lack the resources and 
political will to pursue social and ecological rights (UNEP, 
2019a: 153). The reference to the historical responsibility 
of high-income countries for many cases of transregional 
environmental pollution repeatedly leads to only limited 
measures being taken by middle- and low-income coun-
tries. In order to counteract this potential blockade, it is 
important that the human right makes contributions to a 
healthy environment by being enforceable when plain-
tiffs are affected and based on the defendants’ ability to 
act (agency), not according to which country is involved. 
It should be noted, however, that every national govern-
ment has the agency to protect the environment and 
healthy living conditions in its own country.

To ensure that the recognition of human rights does 
not remain symbolic politics, it should be accompanied 

by an enforcement initiative. This initiative should be 
directed at strengthening the capacity of civil society, 
the media landscape, the courts and environmental and 
health authorities where corresponding deficits exist 
(UNEP, 2019: 182 ff.). Decisive hurdles can be the risk 
of litigation costs and representative actions (UNEP, 
2019a: 191).

Retain and increase civil society’s scope for action
A human right to a healthy environment recognizes the 
achievements of existing initiatives working for a healthy 
environment for people, thus expressing appreciation for 
the commitment of a wide range of civil-society actors 
and pioneers of change (UNA, 2018: margin number 59).

Civil society is seen as playing a key role in sus-
tainability transformation (Ciplet et al., 2015; UNHRC, 
2019c; UN, 2015; WBGU, 2011b). Civil-society actors 
and organizations can take on different functions, includ-
ing in particular: generating attention for underexposed 
issues, contributing to the dissemination of scientific 
knowledge and to a change in norms, capacity building, 
engaging in the development of solutions and their im-
plementation, reviewing progress, denouncing undesira-
ble developments, and enforcing valid legislation (Chasek 
and Downie, 2020; Eilstrup-Sangiovanni and Bondaroff, 
2014; WBGU, 2011b). Médecins Sans Frontières, for ex-
ample, has been combating neglected tropical diseases for 
decades; the Fridays for Future movement has helped the 
IPCC’s 1.5°C report to unexpected global prominence by, 
among other things, criticizing inadequate measures to 
meet climate targets; Sea Shepherd fights illegal whaling. 

In the implementation of the human right to a healthy 
environment, civil society is necessary to raise aware-
ness of the right and its value for human health and the 
environment. To this end, countries should strengthen a 
free civil society and media landscape capable of taking 
action, educate individuals about their rights and support 
them in enforcing the law (UNEP, 2019a: 182). They 
can build on, and connect with, the successes of both 
collective and strategic litigation. 

However, civil society’s freedom of action is increas-
ingly under threat. Repression is particularly pronounced 
in the environmental and human-rights sectors and espe-
cially affects women and society’s minority groups, such 
as LGBTQI+ persons and people of indigenous descent 
(CIVICUS, 2022; Global Witness, 2022; UNHRC, 2019c, 
2021c; UNGA, 2020). Half of European human-rights 
NGOs responding to a survey about their experience in 
2019 reported having been threatened, both verbally and 
online; almost 20 % mentioned physical attacks against 
staff or volunteers (FRA, 2020; Fig. 7.1-2). In 2020, 
more than 200 murders of environmental activists were 
registered worldwide; most had campaigned for forest 
protection (Global Witness, 2021; Fig. 7.1-3). 
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This trend is extremely worrying. It makes it all the 
more important to preserve and strengthen civil society’s 
freedom of action, both nationally and internationally. 
This is indispensable, especially in view of the consid-
erable efforts required to reach the 2030 Agenda goals. 
The necessary transformations will not succeed without 
societal support. Accordingly, civil-society initiatives 
should be highly valued. Democratic states, in particular, 
should be concerned to set a good example and promote 
participation and deliberation. 

Strengthening of judicial systems, environmental 
agencies and health-protection authorities
Both judicial systems and state environmental and 
health-protection agencies need to be better prepared 
to deal with cases related to the environment. There-
fore, further training for courts and special chambers, 
or even special courts for environmental cases should 

be considered to build up appropriate expertise (UNEP, 
2019a: 199), and there is a fundamental need for better 
resources for the relevant authorities. Last but not least, 
the human right to a healthy environment should serve 
as an appeal for international cooperation. The promo-
tion and preservation of human and natural health are 
cross-border issues that call on the international commu-
nity to develop and expand instruments of transregional 
solidarity. The international assumption of responsibility 
in multilateral forums (Section 7.3) and specific alliances 
(Section 7.4) should be expanded accordingly. 

7.1.2.4
Conclusions
In addition to its symbolic and guiding function, the 
human right to a healthy environment is primarily an 
instrument in the sense of a rights-based enforce-
ment mechanism. The right should be enshrined at the 
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constitutional level, especially in Germany’s Basic Law 
and in the EU Charter of Fundamental Rights. In order 
for the right to have its full effect, it is crucial to flesh out 
it scope of protection. The right should be directed not 
only towards the material preservation and restoration 
of an environmental quality that has already been legally 
established in part but also towards environmental in-
formation, participation and access to legal protection in 
environmental matters. It should furthermore – and this is 
new – be interpreted as a right to healthy and sustainable 
living conditions in the sense of a right to healthy and 
sustainable structural prevention. A strong civil society 
and sufficient capabilities and resources for the judicial 
systems are basic prerequisites for the legal effectiveness 
of the fundamental right to a healthy environment.

7.1.3
Cooperative assumption of responsibility

A cooperative assumption of responsibility is a key pre-
requisite for making the vision of ‘healthy living on a 
healthy planet’ possible. This insight is not new: the 
WBGU has already repeatedly recommended giving it 
consideration (WBGU, 2020). In order for a transforma-
tive dynamic to develop, numerous individual decisions 
are required that interact to advance the sustainable 
transformation of economic and societal systems. Given 
the current urgency, cooperation between states (Sec-
tion 7.1.3.1) and across policy fields (Section 7.1.3.2) is 
necessary, and no actor group (Section 7.1.3.3) should 
shirk its responsibility. 

7.1.3.1
Cooperative assumption of responsibility  
between countries
There is no question that global challenges require in-
tergovernmental cooperation. Recognition of this fact 
forms the basic motivation for multilateral collaborations 
in the context of the United Nations and conventions 
under international law (Section 2.4). Against this back-
ground, however, the question of what concrete form 
this cooperation should take remains a constant point 
of discussion and negotiation. To what extent will indi-
vidual countries be obliged to make a contribution to 
joint problem-solving? What is the basis for defining 
which states should make transfer payments to support 
others in solving problems? Two aspects play a key role 
in answering these questions: who caused a problem and 
who has the capacity to act? Another important aspect 
is how different country groups are dealt with: should a 
binary classification (e.g. division into a group of devel-
oping and emerging countries or industrialized countries) 
or something more nuanced be adopted; should a static 

classification be used or a dynamic one that takes pro-
gress in economic development into account? 

The climate negotiations are a prime example of how 
politically charged this issue is. Here, there are debates 
in particular about historical and current greenhouse-gas 
emissions, the role of emerging economies such as China 
and India, and the particular vulnerability of small island 
states and low-income countries. The climate negotia-
tions are characterized by a largely binary and static 
interpretation of responsibility. It is based, among other 
things, on the fact that the principle of “common but 
differentiated responsibilities and respective capabilities” 
(CBDR-RC) (Art. 3 (1) and 4 (1) of the United Nations 
Framework Convention on Climate Change (UNFCCC), 
Art. 2 (2) of the Paris Agreement) has hitherto been 
interpreted defensively in order to avert a greater as-
sumption of responsibility at the multilateral level. For 
a long time, the dominant classification was into Annex 
I and non-Annex I countries. This had been laid down in 
1992 in the Framework Convention on Climate Change 
and only involved emissions-reduction obligations for a 
small group of countries with historically high emissions 
and a high income (Pauw et al., 2014). It was not until 
the Paris Climate Agreement of 2015 that more atten-
tion was paid to changed responsibilities for emissions 
and the need for a transformation of the international 
community towards greenhouse-gas neutrality, although 
a division into industrialized and developing countries 
is still retained here. Changing development pathways 
are now reflected in discussions on the provision of cli-
mate finance in that, although demands are still directed 
only at industrialized countries, other member states 
are invited to provide such funds voluntarily. This is 
an attempt, albeit a tentative one, to overcome the 
binary and static design of multilateral cooperation on 
climate-change mitigation.

The principle of “common but differentiated responsi-
bilities and respective capabilities” (CBDR-RC principle) 
is increasingly being discussed in other policy fields. The 
Post-2020 Biodiversity Framework (Tomoi et al., 2022) 
and the negotiations on a pandemic treaty (Section 7.2.2; 
WHO, 2023) deserve particular mention with regard to the 
vision of ‘healthy living on a healthy planet’ (Chapter 3). 
The CBDR-RC principle is enshrined in Principle 7 of the 
Rio Declaration (UNCED, 1992a) and in Articles 3(1) and 
4(1) of the Framework Convention on Climate Change 
(UNFCCC, 1992); it is also referred to in Article 2(2) of the 
Paris Agreement. The CBDR-RC principle was developed to 
incorporate equity considerations and the special needs of 
low-income countries into the justification of obligations 
based on international environmental law, particularly in 
the climate field (Sands et al., 2018).

Against this background, it should be possible within 
the framework of urgency governance to agree on a fair 
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distribution of responsibility based on solidarity that 
leads to more, not fewer implementation measures. A 
static, binary view of problem causality and capacity 
for action does not lead to the desired results, nor does 
it take sufficient account of the urgency of such global 
challenges as climate change and the increased occur-
rence of zoonoses with pandemic potential.

In line with the ‘polluter-pays principle’, it is essential 
that the countries that are the main drivers of these 
challenges assume responsibility. The distribution of 
responsibility should not be determined statically, but 
should correspond to the actual dynamics of the problem 
situation. This is not about removing responsibility from 
the countries that have historically caused much of the 
greenhouse-gas emissions or biodiversity loss. However, 
in view of the fact that global challenges such as pollu-
tion by persistent substances continue to be made worse 
by contemporary actions, all states must face up to their 
respective and current responsibilities and contribute to 
a global trend reversal.

In addition to this, the WBGU recommends increasing 
the focus on individual countries’ capacity to act. On the 
one hand, there are considerable differences in capacity 
between countries in the different income groups, which 
are obscured by a division into ‘industrialized and devel-
oping countries’, e.g. in many multilateral processes. For 
example, there are marked income differences between 
low-income countries (US$1,085 or less gross per-capita 
income) and upper middle-income countries (US$4,256–
13,205, according to the World Bank’s 2023 classification). 
On the other hand, a country’s capacity for action should 
not be viewed exclusively from a financial perspective. 
Transfer benefits that help other states combat problems 
can also take different forms. One important example is 
knowledge-based leadership. While transfer payments are 
made by states with higher incomes, broadening the view 
to different forms of agency (capacity for action) opens 
up perspectives for other constellations of support. In the 
case of health-policy challenges, a country’s capacity for 
medical-goods production (such as India’s) may be par-
ticularly relevant. In the spirit of a cooperative assumption 
of responsibility, the potential of all states to contribute to 
problem solving through their specific capacity for action, 
including non-financial capacity, should be exploited.

7.1.3.2
Cooperative assumption of responsibility  
across policy fields
Institutions, objectives and legal frameworks of environ-
ment- and health-protection policy have emerged inde-
pendently of each other (Section 2.4). At both local and 
national level, responsibility for individual policy fields 
such as the environment, health, agriculture or transport 
is assigned to independent institutions. Sometimes there 

is also a further, finer segmentation of responsibilities. 
At the UN level, for example, in addition to the WHO 
(Box 7.2-1) and FAO, there is the UN Environment Pro-
gramme (UNEP), and, in this field, also independent 
institutions for climate-change mitigation and biodiver-
sity conservation (Section 2.4). This ‘silo-like’ structure 
of political, administrative and legal systems is a barrier 
to the cooperative assumption of responsibility from 
the local to the international level and is only partially 
equal to the challenges of the 21st century. In order 
to address these adequately, an integrated approach is 
needed that aims for coherence in policy-making and 
broad participation by government departments. They 
must all contribute to achieving the common set of goals 
through their actions. 

In both environmental and health policy, there have 
long been calls to spread responsibility for environmen-
tal and health protection across different departments. 
The Health in All Policies concept, for example, aims to 
systemically take human health into account in sectors 
other than the health sector, thus calling for additional 
accountability outside the health system (Box 7.1-5; 
SRU, 2023). Health in All Policies is an established con-
cept of intersectoral health promotion that has up to now 
only been implemented in a rudimentary form and does 
not particularly emphasize environmental aspects (see 
Helsinki Declaration (WHO, 2013c), partial implemen-
tations internationally and in some cases in Germany, 
various WHO conferences and declarations).

Since the idea of overcoming the existing fragmented 
distribution of responsibilities hardly seems realistic 
and probably not very expedient, it is advisable to 
ensure a cooperative assumption of responsibility via 
cross-sectional mechanisms, including mutual informa-
tion exchange, coordination and participation, as well as 
the corresponding further-training opportunities from 
public institutions. Nationally, one important issue is 
how different government departments coordinate. It 
is essential – in the sense of a transition from negative 
to positive coordination (Box 7.1-6) – that coordination 
is not pursued as a veto process in which measures of 
other departments are weakened or slowed down, but as 
a procedure that works towards consultation processes in 
which transformative measures are worked on together. 
To manage this leap, it is fundamentally important to 
raise awareness among the relevant actors, and to have 
the space to develop inclusive approaches. One exam-
ple is the cooperation between the WHO, FAO, WOAH 
and now UNEP in the Tri- or Quadripartite (Box 7.1-7). 
This suggests the importance of thematic prioritization, 
regular meetings and a focus on promoting action im-
plementation at the national level. 
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Box 7.1-5

Health in All Policies

‘Health in All Policies (HiAP) describes the strategy of embed-
ding health in all policy areas (Köckler and Geene, 2022). HiAP 
has been defined by the WHO as “an approach to public policies 
across sectors that systematically takes into account the health 
implications of decisions, seeks synergies, and avoids harmful 
health impacts in order to improve population health and health 
equity” (WHO, 2013c). The origins of the strategy go back to 
the founding period of the WHO, whose constitution stated as 
early as 1946 that governments can only fulfil their responsi-
bility for the health of their populations through appropriate 
health and social measures (WHO, 2013c). This statement was 
formulated in more detail at the 30th World Health Conference 
in 1978, where the Declaration of Alma-Ata was adopted: when 
‘Primary Health Care’ (PHC; Section 6.1.2.2) was defined as 
a goal of international health policies, the necessity of multi- 
sectoral action beyond the health sector was mentioned in order 
to achieve this goal, e.g. including agriculture, education and 
housing (WHO, 1978). Finally, the Ottawa Charter on Health 
Promotion adopted in 1986 (Box 3.2-1) defined health pro-
motion as a guiding principle (Section 6.3.2) and introduced 
the concept of Healthy Public Policy (WHO, 1986). This can be 
described as an instrument for shaping living environments in 
a way that promotes health (Geene et al., 2022). The Ottawa 
Charter addresses many different determinants of health that 
are influenced by numerous policy fields (Köckler and Geene, 
2022); stable ecosystems and the careful use of existing natural 
resources are also explicitly mentioned here (WHO, 1986). It 
was stated that “health promotion is not just the responsibility 
of the health sector, but goes beyond healthy lifestyles” to 
other policy areas (WHO, 1986).

In the subsequent decades, multi-sectoral health promotion 
was addressed at numerous international conferences, until 
the 8th Global Conference on Health Promotion in 2013 in 
Helsinki finally placed the concept of Health in All Policies on 
the international political agenda as an approach for action 
(Trojan, 2020). HiAP was previously taken up at an EU con-
ference in Rome in 2007 (Trojan, 2020). In the Helsinki State-
ment, HiAP is described as an essential approach to achieving 
the Millennium Development Goals (MDGs) (WHO, 2013c); 
later, health and well-being are described by the WHO as a 
prerequisite for achieving the 2030 Agenda (WHO, 2017g) 
and HiAP as a practical strategy for achieving the Sustainable 
Development Goals (SDGs) (WHO, 2017a). The statement in 
the Ottawa Charter that the responsibility for health promotion 
lies in all policy areas is reinforced in the Helsinki Statement 
in terms of a ‘whole-of-government’ approach, which points 
to the need for political will to “commit all government ac-
tion to health” (Kaba-Schönstein, 2018b). At the 9th Global 
Conference on Health Promotion in 2016 in Shanghai, the 
whole-of-government approach was then expanded into a dual 
strategy by combining it with a whole-of-society approach; 
here, in addition to all policy fields, the whole of society is to 
be involved in the process of developing ‘health for all’ (WHO 
2017g; Trojan, 2020). Finally, the 2017 Adelaide Statement II 
on Health in All Policies states: “We recognize that health is a 
political choice, and we will continue to strongly advocate for 
health, well-being and equity to be considered in all policies”; 
this was followed by a description of the importance of health 
for all 17 SDGs (WHO, 2017a). The 2021 Geneva Charter 
for Well-being (Box 3.2-1) emphasizes the importance of 
multi-sectoral policy approaches in the field of health, and a 

whole-of-society approach to achieving well-being, but does 
not mention HiAP explicitly (WBGU, 2022a). 

In 2018, the WHO published a detailed report with numer-
ous case studies on the implementation of the HiAP approach 
in different countries, some of which include references to 
the health risks of climate change, e.g. the case study on the 
California HiAP Task Force (Government of South Australia 
and WHO, 2018). One example of countries where Health in 
All Policies has already been comprehensively implemented is 
Thailand, where a nationally binding health-impact assessment 
of policy measures has been introduced; another is the state of 
South Australia, which has a comprehensive HiAP strategy that 
is furthermore scientifically evaluated and closely monitored 
by the WHO (Geene, 2020). Overall, examples of the use of 
HiAP can currently be found primarily in countries with public 
health systems (Box 6.2-1; Geene, 2020). 

The 2018 WHO report notes that HiAP is one way to achieve 
policy coherence for sustainable development (SDG 17.14); 
it also points out that there is great potential for further 
advancing the implementation of HiAP globally, especially in 
relation to existing WHO cross-cutting frameworks, such as the 
Social Determinants of Health (SDH Action Framework) and 
the Health and Climate Action Agenda (Government of South 
Australia and WHO, 2018). In 2017, achieving the SDGs was a 
key driver for their use of the HiAP approach for only 30 % of 
the members of the Global Network on Health in All Policies; 
the issues of climate change and environmental sustainability 
played a major role for only 20 %; by contrast, addressing the 
social determinants of health played a decisive role for 95 % 
(WHO, 2018a). 

One conclusion drawn from the case studies in the WHO 
report is that the success of initiated interventions depends 
largely on the specific context and the ability of the actors 
involved to reflect on it (Government of South Australia and 
WHO, 2018). Learning from experience or existing practical 
examples is assigned an important role by the WHO for the 
further development and concrete application of the HiAP 
approach, as is evident from several documents (WHO, 2013b, 
2018a); various conceptual aids are made available for the 
implementation of the approach (WHO, 2013b; 2014a, 2018a). 
Health risks caused by air pollution are sometimes discussed as 
examples here (WHO, 2018a). Based on an analysis of various 
practical examples, Geene states that “there is not so much one 
key issue for HiAP but rather overarching principles for equi-
table, sustainable and future-oriented policies” (Geene, 2020). 

In Böhm et al. (2020a) the implementation of the HiAP 
approach in Germany is discussed in detail in relation to vari-
ous policy fields and on the basis of many practical examples. 
Obstacles to the implementation of HiAP are, in particular, the 
resistance of established interests and existing power struc-
tures, (supposedly) opposing voter interests and conflicting 
objectives of the different policy fields involved (Böhm et al., 
2020b). In addition, health authorities are not sufficiently 
involved in political decision-making processes at the municipal 
level; sectoral ways of thinking and acting and the fact that 
health goals are not operationalized are identified as further 
obstacles (Böhm et al., 2020b). On the other hand, it is stated 
that the implementation of the HiAP approach is advanced if 
other policy goals can be achieved at the same time with its 
help, and health is already laid down as a goal in the policy 
fields involved, e.g. in environmental protection (Böhm et al., 
2020b). Civil-society pressure and corresponding opportuni-
ties for participation are named as further facilitating factors 
(Böhm et al., 2020b). Geene (2020) notes that despite broad 
civil-society commitment and local integration there is often a 
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7.1.3.3
Cooperative assumption of responsibility by  
non-state actors
Global governance for healthy living on a healthy planet 
also requires the participation of, and the assumption 
of responsibility by, non-state actors, e.g. businesses, 
civil-society organizations and individuals. The key con-
dition for success of urgency governance is to mobilize 
the potential of different actors. In German law and other 
areas, the principle of cooperation applies, which calls 
for the joint and cooperative implementation of environ-
mental protection by the state and other societal forces. 

The assumption of cooperative responsibility by the 
private sector (Section 7.5) represents a considerable 
change of course due to its massive financial power 
and significant influence on resource consumption. The 
vision of ‘healthy living on a healthy planet’ cannot be 
realized without the involvement of the private sector. 
Fortunately, there is a growing momentum towards sus-
tainability transformations in and by companies, and this 
should be encouraged. It is also important to support 
businesses and value chains that are at risk of being 
overwhelmed by transformation processes. 

Because the scope for action is currently narrowing 
for critical civil societies and NGOs worldwide (Sec-
tion 7.1.2.3), the disclosure of conflicts and their han-
dling of them is essential for transformation processes. 
Responsibility is often specifically assumed locally, 
often without state support or economic funding. In 
this respect, health governance that is less formalized 
and lived as part of neighbourhood help or through 
religious organizational structures develops particular 
importance (IPCC, 2022d). These informal institutions 
of governance are often only partially integrated into 

state systems. However, depending on the presence of 
state institutions, they are of key importance for engag-
ing the whole breadth of societies in the analysis and 
treatment of environmental health crises. Especially in 
countries with less well-developed health systems and 
where state and market-based rules are less dominant 
when dealing with environmental and health challenges, 
religious or family-based traditional and organized sys-
tems are more prominent in people’s everyday lives than 
formalized ones. In parts of Central Asia, for example, 
neighbourhood organizations (known as mahallas) play 
a key role in identifying and treating diseases. Particu-
larly in the agricultural sector, these are often related 
to environmental change, e.g. reactions to highly saline 
drinking water, or to the effects of fertilisers and pes-
ticides (Jacobs and Baez Camargo, 2020). In parts of 
Southeast Asia, traditional female healers take on the 
role of identifying and treating diseases (Box 8.2-1). In 
disaster situations, informal institutions often play a 
pivotal role in supporting marginalized or geographically 
remote communities. 

7.1.4
Political, economic and intellectual leadership 

Leadership is required today if the cooperative assump-
tion of responsibility is to become possible in the medium 
term: pioneers of change are needed who promote solu-
tions and inspire others to also get involved. Such lead-
ership can take on various forms, including, in particular, 
political, economic, knowledge-based and intellectual 
leadership, although these are not always distinct and 
can also positively influence each other.

considerable lack of supraregional support, “so that initiatives 
‘from below’ often fail because of the legal and allocative 
framework conditions that come ‘from above’” (Geene, 2020). 
This describes an imbalance within HiAP’s dual strategy, in 
which a lack of whole-of-government engagement has an 
inhibiting effect on existing whole-of-society engagement. 
This insight also led to the demand for a public-health strat-
egy for Germany, for which cornerstones were established by 
the Future Forum on Public Health (Section 6.4.2.4), which 
explicitly include the implementation of the HiAP approach, 
better interlinkage in multi-sectoral health protection and the 
creation of strong governance structures (Zukunftsforum Pub-
lic Health, 2021). A crucial prerequisite for the dissemination of 
HiAP is the commitment of the respective political leadership 
(Geene et al., 2019). For successful HiAP implementation, 
health professionals also need sufficient policy knowledge on 
multi-sectoral cooperation, and actors from other policy fields 
should be familiarized with a salutogenetic understanding of 
health (Böhm et al., 2020b; SRU, 2023). 

According to Böhm et al. (Böhm et al., 2020b), one challenge 
for the implementation of HiAP is that health seems to be in 
competition with other issues such as sustainability and social 
inequality; at the same time, however, they see integrating 
these supposedly competing issues as an opportunity to focus 
attention and the resources deployed. The authors see particu-
lar potential for HiAP in a combination of health and ecolog-
ical concerns, i.e. in interweaving environmental protection 
with health promotion; this would generate added value for 
both fields (Böhm et al., 2020b). The approach of looking at 
environmental protection and health promotion in an inte-
grated way from the outset and consistently taking into account 
and shaping health-promoting conditions for humans, other 
species and ecosystems in all policy areas has also been dis-
cussed more frequently in recent years under the terms ‘One 
Health in All Policies’ and ‘Planetary Health in All Policies’ 
(Hancock, 2019; World Bank, 2018; Section 3.3). 
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Political leadership can and should be shown at all 
levels, from city governments to nation states and the 
regional, transnational and multilateral levels. There 
is no shortage of ways in which to work ambitiously 
for the vision of ‘healthy living on a healthy planet’: a 
glance at the status quo shows that (inter)governmen-
tal action often fails to live up to this vision, and that 
attempts to try out even potential solutions that have 
been known for a long time have been inadequate to 
date (Chapters 2, 4, 5, 6). 

It is important to ensure that legislation is in line with 
political objectives such as mitigating climate change and 
protecting public health. Likewise, minimum standards 
should be laid down by legal frameworks and incen-
tives created for a greater assumption of responsibility 
(Section 7.6). Political decision-makers should lead by 
example in their respective areas of responsibility and of-
fer new approaches in cooperation with others. Alliance 
formats like the G7, G20 (Section 7.3) and transnational 
city alliances are particularly well-suited for doing this. 
Decisions taken there can in turn trigger change in mul-
tilateral forums. Conversely, political leadership at the 

UN level also has a positive impact at the national level, 
as the work of the Tripartite on antimicrobial resistance 
shows (Box 7.1-7). 

Economic leadership can be assumed by different 
types of actors. Countries can use taxation systems, 
subsidies and procurement to exert steering power. 
They should, for example, adjust tax systems in such 
a way that economic activities with negative societal 
impacts are comprehensively subject to higher tax rates 
without causing social suffering; these activities might 
include the production or consumption of foods con-
taining particularly high levels of sugar, salt and fat, for 
example (Von Philipsborn et al., 2021; WHO, 2016a; 
WBAE, 2020). Similarly, tax systems can also take into 
account the impact of production and consumption on 
the climate and biodiversity. Subsidies can promote the 
development and adoption of sustainable technologies 
and practices, both nationally and across borders. Some 
states, especially high-income countries, also act as in-
ternational financiers. This role should be embraced in 
order to use investments in such a way that they have a 
beneficial effect on the implementation of the ‘healthy 

Box 7.1-6

Cooperative assumption of responsibility  
by national government departments –  
from negative to positive coordination

The way in which departments work together and coordinate 
with each other can contribute significantly to more effective 
and efficient target achievement. Ideally, contradictions are 
eliminated, conflicts of objectives and measures are minimized, 
and synergies are exploited (Wolff and Jacob, 2021). Forms of 
coordination in administrations can vary in intensity. Metcalfe 
(1994) identifies nine ideal-typical levels:
1. “Independent decisions: departments make their decisions 

completely independently of each other; 
2. Exchange of information: departments inform each other 

about their decisions; 
3. Consultations between ministries: ministries seek the 

opinion of other ministries on planned decisions; 
4. Avoidance of contradictions: for political decisions and 

their justifications, contradictions are avoided;
5. Searching for consensus: for political decisions, consensus 

is sought; 
6. Mediation of conflicts: in order to resolve conflicts, minis-

tries commit themselves to dispute resolution mechanisms 
and recognize the decisions of these mechanisms as binding; 

7. Establishment of common parameters: departments agree 
on common goals; 

8. Agreement on common priorities: the goals are prioritized 
together; 

9. Common strategies: in order to achieve the goals, joint pro-
grammes and processes for their implementation are agreed 
upon” (Metcalfe, 1994 quoted from Wolff and Jacob, 2021).

Levels 1–4 represent a quite basic form of cooperation; 
levels three and four correspond to the principle of ‘negative 
coordination’ (Scharpf, 2000). In the German context, particular 
reference should be made to the practice of interdepartmental 
coordination. Draft measures and positions for international 
processes are prepared by the ministry in charge and then 
submitted to the inter-ministerial consultation process, in the 
course of which the other ministries can introduce changes 
during the circulation procedure (Flachsland et al., 2021). 
The consultation thus begins at a late stage and should be 
understood as a vetoing rather than a deliberation process. 

By contrast, levels 5–9 are clearly aimed at deliberation and 
are characterized by intensive cooperation. It is assumed that 
this form of exchange enables more transformative actions to be 
taken that go beyond a minimum consensus and ‘low-hanging 
fruits’ (Flachsland et al., 2021; Wolff and Jacob, 2021). This 
more profound cooperation is particularly necessary to address 
conflicting goals that are merely circumvented in the context 
of negative coordination. It is also more suitable for defining 
integrated long-term strategies (Wolff and Jacob, 2021).

At the German level, the ‘transformation teams’ should be 
highlighted here. At the end of 2022, the Committee of State 
Secretaries for Sustainable Development decided to set up 
seven temporary interministerial project groups, six of which 
are to be entrusted each with one of the six transformation 
areas of the German Sustainability Strategy and one with in-
ternational, multilateral and European transformation issues. 
The impact of these transformation teams remains to be seen. 
In principle, however, they represent an interesting experiment, 
and it is to be welcomed that science (in the form of the German 
Council for Sustainable Development, the Science Platform 
Sustainability 2030 and the dialogue group on the German 
Sustainability Strategy) is to be involved..
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living on a healthy planet’ vision. Here it is especially 
important to stop biodiversity loss and the promo-
tion of fossil-fuel extraction (Section 5.1.1). Further-
more, sustainability measures in low-income countries 
should be promoted in a way that does not contribute 
to increasing these countries’ level of indebtedness 
(Section 7.5). In view of relatively limited public funds, 
however, it is vital that companies and investors also 
take on economic leadership to implement this vision. 
Civil-society movements can provide important impetus 
for exiting unsustainable investments.

Knowledge underpins all target-oriented change. Ac-
cordingly, knowledge-based and intellectual leadership 
plays a key role in the context of the transformations 

towards sustainability that need to be addressed to 
preserve the long-term health of people and nature 
(Chapter 8). This includes science-based, intelligently 
sound leadership as well as empirically solidly informed 
and analytical leadership that makes the issues clear: it 
is about dealing with the major global challenges in the 
interest of sustainable futures for the people on this 
planet. The COVID-19 pandemic has once again high-
lighted the contribution made to crisis management by 
well-equipped science and innovation systems. However, 
knowledge-based, intellectual leadership can also be 
developed by other actors on the basis of experiential 
knowledge. Especially actors with comparatively little 
political and economic power, such as indigenous peoples 

Box 7.1-7

Tri- and Quadripartite as prime examples of 
cooperation between UN organizations

A tripartite is a cooperation between three institutions. The 
Tripartite of the WHO, FAO and WOAH is an outstanding 
example of effective cooperation between three UN agencies. 
Recognizing the overlap between their respective objectives, 
the three institutions are united by a long-standing collabo-
ration that has gradually intensified, become formalized and 
was recently expanded.

First, the increased occurrence of zoonoses such as SARS 
in the 2000s led to an intensification of cooperation between 
the three institutions. The focus of the collaboration was on 
the reduction of infectious diseases at the human-animal-eco-
system interface; the three institutions, together with others, 
published a strategic framework on this based on the One 
Health approach in 2008 (FAO, 2008). Cooperation took place 
at the global level, also in the Asia-Pacific region (Gongal et 
al., 2020). One result of this regional cooperation was, for 
example, the publication of a guide to promoting synergies 
between national health and veterinary sectors (WHO, FAO 
and WOAH, 2008).

In 2010, the three institutions formalized their cooperation 
under the name of the ‘Tripartite’. Cooperation continued to be 
pursued both at the global level, e.g. through annual executive 
meetings, and at the regional and national levels, with the aim 
of helping member states to implement measures (WHO, FAO 
and WOAH, 2010). A year later, the Tripartite identified three 
priority areas: antimicrobial resistance, rabies and zoonotic 
influenza. These were to be pursued in the context of the ‘One 
Health’ approach (WHO, 2017). 

In the following years, the issue of antimicrobial resistance 
(AMR) in particular gained importance. A cornerstone here was 
the adoption of a global action plan (WHA, 2015b). This made 
the issue more globally present: in 2016, a political declara-
tion on AMR was adopted on the margins of the UN General 
Assembly; UNEP addressed AMR in a report on emerging 
environmental issues in 2017 and published a major report on 
the environmental dimension of the problem in 2022. After 
the G7 had already put the issue on the agenda in 2021, the 
German Federal Government made AMR a priority of its G7 

presidency in 2022. By early 2021, 143 countries had drafted 
national AMR plans (WHO, FAO and WOAH, 2021) and most 
of the plans reflect the Tripartite’s guidelines with a view to 
applying a One Health approach to AMR mitigation, with less 
attention paid to the environmental aspect and more to human 
and animal health (Munkholm et al., 2021; Overton et al., 
2021). The Tripartite’s regular monitoring shows progress in 
the implementation of AMR measures, including, for example, 
training for human and veterinary health professionals (WHO, 
FAO and WOAH n. d.; WHO, FAO and WOAH, 2021). In ad-
dition, the global decline in antibiotics consumption points 
to the effectiveness of the Global AMR Action Plan (Khouja 
et al., 2022).

One weakness of the Tripartite was its lack of environmental 
focus. To address this, UNEP was involved in the development 
of the AMR work plan 2019–2020 (WHO, FAO and WOAH, 
2019), and in 2022, the Tripartite was expanded to a Quadripar-
tite through the formal inclusion of UNEP as a fourth institution 
(WHO, FAO, WOAH and UNDEP 2022a). This expansion joins 
the general efforts of the One Health movement to overcome 
the strong veterinary focus that had shaped the emergence of 
the One Health approach (Barrett and Bouley, 2015). These 
efforts are also reflected in the One Health definition adopted 
by the One Health High-Level Expert Panel in 2022 (Sec-
tion 3.3). The Quadripartite adopted a joint One Health action 
plan in 2022, according to which the four institutions intend 
to address endemic zoonoses, neglected tropical diseases and 
vector-borne diseases, food safety and biodiversity protection, 
among others, in addition to AMR (WHO, FAO, WOAH and 
UNDEP, 2022b). Another issue to be addressed by the Quad-
ripartite at the UNEA’s request is the nexus between animal 
welfare, the environment and sustainable development (UNEP, 
2022). This increased attention to the ecosystem dimension of 
health is an elementary building block of the vision of ‘healthy 
living on a healthy planet’ (Chapter 3). In the WBGU’s view, 
prevention and precaution should be placed at the forefront 
of the Quadripartite’s work.

The Tri- or Quadripartite provides an impressive example 
of inter-institutional cooperation that emerged from the win-
dow of opportunity provided by an epidemic, and has made 
an impact as a result of regular meetings, the setting of thematic 
priorities and a clear focus on national implementation oppor-
tunities. 
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and local communities, have a wealth of experience that 
should be used for the implementation of the ‘healthy 
living on a healthy planet’ vision. In the context of the 
cooperative assumption of accountability, it is important 
to provide platforms for the development of empiri-
cally astute, reflective and analytically strong leadership. 
These platforms can be used to share experience (of 
successes and failures) in order to accelerate the neces-
sary transformations by disseminating and scaling up 
meaningful innovations.

7.1.5
Urgency governance as a mandate for Germany’s 
Federal Government

Urgency governance means that the German Federal 
Government should now show leadership and actively 
introduce the 2030 Agenda as an international man-
date for action enshrining the human right to a healthy 
environment in conventions and constitutions, and 
promoting a form of cooperation across transformation 
fields with the necessary forcefulness in all upcoming 
international, European and national processes and 
decisions. What this may look like will differ depending 
on the area. The WBGU considers the following forums 
to be particularly important. 

The COVID-19 pandemic has opened a window of 
opportunity at the WHO to further develop international 
cooperation on global health. This window should be 
kept open and the reform of the International Health 
Regulations (IHR) and the negotiations on a pandemic 
treaty should be used to boost the content of One Health 
and Planetary Health and prioritize the health systems of 
WHO member states (Section 7.2; Box 7.1-7). Section 7.3 
analyses a strongly integrated regional alliance: the EU. 
Other state alliances outside the UN system offer fur-
ther opportunities to assume leadership in international 
negotiations (Section 7.4). Cooperative responsibility 
and leadership are also needed in the generation of 
international funding (Section 7.5). As an example of 
an international forum with currently particularly high 
dynamics, the WBGU examines possibilities for setting 
up governance measures on corporate responsibility for 
sustainability transformations in the sense of “healthy 
living on a healthy planet” in Section 7.6.

7.1.6
Recommendations for action

Assume leadership for urgency governance
The WBGU recommends that the German Federal Gov-
ernment should now show leadership in the form of 
urgency governance and, first, actively introduce the 
2030 Agenda as an international mandate for action, 
second, anchor the guiding principle of the ‘human right 
to a healthy environment’ in conventions and constitu-
tions, and, third, promote a form of cooperation across 
transformation fields with the necessary weight in all 
upcoming international, European and national processes 
and decisions (‘cooperative assumption of responsibility’).

SDG Summit and Summit of the Future: initiate  
the 2030 Agenda as a mandate for action and  
as a post-2030 process
The SDG Summit in September 2023 should send a clear 
signal on strong multilateralism and on the importance 
of the 2030 Agenda as a political framework for orien-
tation and action by a global community that is again 
more focused on its common concerns. The preparation 
process for the Summit of the Future in 2024 also offers 
an opportunity to formulate initial ideas for a perspective 
beyond 2030. In the further implementation of the 2030 
Agenda and with a view to a post-2030 perspective, the 
linkages between the individual SDGs and the increas-
ingly important transformation areas, particularly with 
regard to the environment, climate and health, should 
be emphasized more strongly and brought into focus 
in conjunction with the promotion of inclusive, trans-
parent governance (SDG 16). In this context, as part of 
the G20 negotiations Germany, together with France, 
Italy and the EU, should support the SDG stimulus for a 
financial package to be initiated by the G20 for globally 
balanced SDG implementation, which was proposed by 
Secretary-General Guterres (UNSG, 2022). As regards 
the stimulus, special focus should be placed on the in-
terfaces between environmental and climate change and 
human health in line with the vision of ‘healthy living 
on a healthy planet’. 

Effective implementation through more coherent 
policy, improved framework conditions and 
intensified partnership-based cooperation 
In line with the universality concept of the 2030 Agenda, 
the instruments of implementation, cooperation and 
review must also be significantly strengthened and ori-
ented towards countries at all income levels. An impor-
tant component here is the further development and 
application of structural-policy approaches, both in the 
inward-looking sustainability policies of Germany and 
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the EU, and in the outward-looking policy fields. In the 
field of international cooperation and development, this 
means consciously using project-financed formats in a 
transformative, structure-building way. This requires fur-
ther expanding the development of cooperation projects 
based on reciprocal partnership relations. 

Set strategic priorities for the 2030 Agenda that are 
oriented towards synergies 
To ensure an effective and country-specific implementa-
tion of the 2030 Agenda’s complex system of goals, stra-
tegic priorities should be set (‘SDG Transformations’; UN, 
2019a). Their design and implementation – in the case of 
the German sustainability strategy, the implementation 
and further development of the transformation areas – 
should take special account of linkages and common 
causes of problems between environment and health 
and corresponding synergies in approaches to solutions. 
This can make it possible for resources to be channelled 
more efficiently and across government departments; it 
can also focus political attention, increase commitment, 
and facilitate societal communication and participation. 

Emphasize synergies between the environment, 
health and other SDGs in the communication  
of the 2030 Agenda
Emphasizing the guiding principle of ‘healthy living on 
a healthy planet’ (Chapter 3) and the synergies between 
environment, health and other SDGs can significantly 
increase the communicability and political attractiveness 
of the 2030 Agenda by making it more tangible and 
relevant to most people.

Support low-income countries in implementing  
the 2030 Agenda 
This would also put them in a better position to play a 
decisive role in shaping prospects beyond 2030 and is 
a prerequisite for finding the necessary global solutions. 
The above-mentioned SDG stimulus proposed by Secre-
tary-General Guterres lends itself to this idea, especially 
as a joint project to be launched by the G20. However, 
reciprocal learning processes should also be included, 
as richer countries could also learn from poorer ones 
and/or benefit from their perspectives in their own 
policy-making. 

Guiding principle and instrument for implementation: 
human right to a healthy environment
The human right to a healthy environment is effective 
when it is embedded as a binding legal norm in state 
and regional human-rights catalogues, and when in-
dividuals can enforce it through the courts (e.g. as a 
constitutional complaint). 

The WBGU recommends:
 > A human right to a healthy environment should be 

included in national constitutions and regional hu-
man-rights catalogues, especially in Germany’s Basic 
Law and the EU Charter of Fundamental Rights. 

 > The judicial or extrajudicial enforcement of this in-
dividual right should be guaranteed. It is necessary 
to strengthen civil society, environmental authorities 
and courts, to make the law (better) known and to 
remove barriers to access the courts. 

 > The precise content of what the right entails should 
also be enshrined either in the text version or in 
guidelines on interpretation. First, compliance with 
environmental law should be covered in cases where 
people are themselves affected, whereby regarding 
global environmental changes, such as climate change, 
a global concern must also be assumed. Second, pro-
cedural rights such as participation, environmental 
information and legal protection should be covered. 
Third, the right should extend to healthy and sus-
tainable living conditions that enable people to live 
sustainably and in a way that promotes health. 

 > Finally, there is a need for an evidence- and risk-based 
approach to setting adequate levels of protection; ide-
ally, these should be harmonized by an internationally 
recognized institution and controlled and specified 
by national courts.

Strengthen the cooperative assumption  
of responsibility
In addition to this, the WBGU recommends increasing 
the focus on individual countries’ capacity to act. On the 
one hand, there are considerable differences in capacity 
between countries in the different income groups, which 
are obscured by a binary division into ‘industrialized and 
developing countries’, as in many multilateral processes. 
For example, there are marked income differences be-
tween low-income countries (US$1,085 or less gross 
per-capita income) and upper middle-income countries 
(US$4,256–13,205, according to the World Bank’s 2023 
classification). On the other hand, a country’s capac-
ity for action should not be viewed exclusively from a 
financial perspective. Transfer benefits that help other 
states combat problems can also take other forms. One 
important example is knowledge-based leadership.

What is needed is a willingness on the part of high-in-
come countries to co-create solutions on an equal foot-
ing with low-income countries. Furthermore, country- 
specific ‘meta-indicators’ for environment and health 
should be developed. It would also make sense to set 
priorities within the 2030 Agenda’s complex system of 
goals that are oriented towards synergies. Finally, low-in-
come countries should be supported in implementing 
the 2030 Agenda. 
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Further steps towards a cooperative assumption of 
responsibility can be as follows:

Promote national and international cooperation 
across policy fields
 > In order to strengthen the cooperative assumption of 

responsibility within governments, positive coordina-
tion mechanisms between government departments 
should be established, evaluated and further devel-
oped. The mutual participation of relevant units in 
multilateral negotiation processes (e.g. of the BMUV 
in WHO negotiations) can be used to promote capacity 
building, information exchange and synergies. Build-
ing on this, negotiation spaces should be initiated 
within multilateral processes in order to offer room 
for the discussion of cross-references between envi-
ronmental and health issues. In addition, following 
the Quadripartite model (WHO, FAO, WOAH and 
UNEP), joint working groups can be set up to de-
velop strategies on priority issues and monitor their 
implementation. 

There are a number of topics at the environment-health 
interface on which inter-institutional cooperation at the 
UN level would be particularly useful:
 > Nutrition: In order to promote healthy, resilient and 

sustainable food systems (Section 4.1), it would be 
a good idea to set up an exchange between the FAO, 
WHO, OIE, UNFCCC, UNCCD, CBD, the International 
Fund for Agricultural Development (IFAD) and the 
Committee on Food Security (CFS).

 > Zoonoses: Cooperation on the issue of zoonoses 
should be promoted between the Quadripartite and 
the CBD and the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora (CITES), 
also with a view to the negotiations on a new pan-
demic agreement (Section 5.1.2; Section 7.3).

 > Plastic: Here, cooperation would be meaningful 
between UNEP, WHO, UNFCCC, CBD, the chemical 
conventions and the Oceanographic Commission of 
the United Nations Educational, Scientific, Cultural 
and Communication Organization (UNESCO-IOC); this 
should also be promoted against the background of 
ongoing negotiations on a new plastic waste treaty.

 > Cities: On this issue, cooperation should be initiated 
between the United Nations Human Settlements Pro-
gramme (UN-Habitat) with WHO, UNFCCC, and CBD 
(Section 4.3; Section 5.1.2). 

Establish a new framework for economic activities
Economic leadership by different types of actors should 
be encouraged and supported to realize the vision of 
‘healthy living on a healthy planet’. Countries should cre-
ate corresponding frameworks for economic activities, i.e. 
targeted taxation, regulatory interventions and subsidies, 

to exert the right steering power for the environment 
and health. Processes should be initiated internation-
ally to coordinate taxation systems, e.g. for a minimum 
tax on fossil fuels in a similar way to agreements on 
the minimum taxation of companies, and to abolish or 
redirect subsidies that are harmful to the environment 
and health. International barriers to the financing of 
environment-friendly and health-promoting measures 
should be overcome and incentives created for the in-
ternational mobilization of the required private capital.

Human-resources policy: further training  
for decision-makers 
In all public administrations, whether local, national, 
European or in international organizations, a human- 
resources policy should be established that enables staff 
and decision-makers to work and make decisions sys-
temically. As in the case of further-training measures on 
topics such as corruption prevention, which are already 
standard at the national and UN level, civil servants and 
members of parliament should be provided with basic 
knowledge on the environment-health nexus. France is 
already setting a good example here.

7.1.7
Research recommendations

Accompany the development and implementation 
of urgency governance scientifically
The WBGU recommends accompanying the development 
and implementation of urgency governance scientifically, 
in the sense of a real-time monitoring.

Scientifically evaluate national implementation  
of the 2030 Agenda
National implementation processes for the 2030 Agenda 
and/or the governance structures used for this purpose 
should be systematically monitored scientifically and 
compared internationally in high-income, middle-income 
and low-income countries (Biermann et al., 2022c). One 
focus could be the guiding principle of ealthy living on 
a healthy planet’. In concrete terms, however, the aim 
here is to examine successful transformation instruments 
in one local context in terms of their implementation 
requirements (technological, economic, social, institu-
tional) and to compare them with conditions in other 
countries. The aim must be to develop transformation 
instruments that can be individually adapted and applied 
in different contexts. 

For example, it would currently be necessary to em-
pirically examine the ‘Just Energy Transition Partner-
ship’ instrument, which was agreed with South Africa 
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at COP 26 in Glasgow, and has since been extended and 
signed in a slightly adapted form with Indonesia and later 
Vietnam at COP 27 in Sharm el-Sheikh, and negotiated 
with Senegal (Hege et al., 2022; Thompson et al., 2022). 
The aim would be to determine its structural implemen-
tation requirements in a local context and possibilities for 
context-specific adaptation depending on local societal, 
ecological and economic conditions and in the respective 
actor structures. On this basis, the instrument will then 
need to be further developed to secure the signatures 
of additional countries. 

One example that should be mentioned in the area of 
transformation efforts for a more sustainable positioning 
of the global health landscape is the establishment of 
production facilities for vaccines and other pharmaceu-
tical products in four African countries (Ghana, Senegal, 
Rwanda and South Africa), with support from German 
bilateral cooperation, multilateral channels and substan-
tial private-sector involvement by vaccine manufacturers. 
Here, too, systematic empirical-scientific monitoring 
is recommended, to allow conclusions to be drawn for 
comparable projects in other countries. 

Explore specific rights-based approaches 
As the UNEP states, further research into specific rights-
based approaches is needed to enable sovereign actors 
and civil society to take action in an informed manner 
(UNEP, 2019: 181). How effective are rights-based ap-
proaches and how can they be made more effective? Fur-
thermore, studies are needed on how a right to healthy 
and sustainable living conditions can be defined in terms 
of content, granted by the state and enforced in court. 
In this area, transformative research projects are also 
recommended which, on the one hand, reinforce struc-
tures for the implementation of human rights and, on the 
other, explore how these can be effectively strengthened 
in different societal contexts. 

Develop forms of cooperative assumption  
of responsibility
Enabling ‘healthy living on a healthy planet’ requires a 
cooperative assumption of responsibility. This requires 
cooperation between states and across policy fields. 
There is a need for research on the design of a cooper-
ative assumption of responsibility, especially under the 
conditions of the Zeitenwende (turning point), which 
make cooperation difficult, and the strongly diverging 
international interests of actors. Such research projects 
should be international and culturally and geographically 
diverse in their composition.

Evaluate the increase in complexity of  
political processes
Cooperative assumption of responsibility requires 
reciprocal information sharing, coordination and the 
participation of employees of national or international 
institutions by creating or strengthening cross-cutting 
mechanisms. Nationally, one important issue is how 
different government departments coordinate. The es-
tablishment of cross-cutting mechanisms confronts po-
litical processes and the individuals designing them with 
a further increase in complexity in their work processes, 
which makes corresponding evaluations necessary. There 
should be studies on how to organize and improve co-
ordination processes where people work together on 
transformative measures.

7.2
WHO: international cooperation for  
‘healthy living on a healthy planet’

As a specialized agency of the United Nations, the WHO 
is the key multilateral institution of global human health 
governance. Within its framework, countries around the 
world organize their cooperation in areas such as health 
protection, setting norms and standards for the health 
sector, and/or financial and capacity-building support 
for low-income countries; the WHO is also a partner 
in various multi-stakeholder initiatives. In addition to 
philanthropic actors such as the Bill and Melinda Gates 
Foundation or the Rockefeller Foundation, public-private 
partnerships such as the Joint United Nations Programme 
on HIV/AIDS (UNAIDS), the Global Fund to Fight AIDS, 
Tuberculosis and Malaria (Global Fund) and the Vaccine 
Alliance (GAVI) are particularly involved (Section 7.4.2). 
The WHO is seen as an important international actor, 
providing a binding framework for government action, 
as well as authoritative guidelines for understanding and 
dealing with specific problems (von Bogdandy, 2020). 
Articles 19 and 21 of the WHO Constitution explicitly 
provide for the possibility of enacting international 
health law within the framework of the WHO. 

The WHO’s overarching goal is “the attainment by all 
peoples of the highest possible level of health” (Art. 1 of 
the WHO Constitution). To this end, its role is to act as the 
leading and coordinating body of international health and 
to “establish and maintain effective collaboration with the 
United Nations, specialized agencies, governmental health 
administrations, professional groups and such other or-
ganizations as may be deemed appropriate” (Art. 2 of the 
WHO Constitution). The WHO sees itself as a leading force 
for a transformative agenda that helps countries achieve 
the health-related SDGs (WHO, 2019a: 1). Synergies 
with other SDGs are also to be sought and to be realized.
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The WHO’s highest decision-making body is the World 
Health Assembly (WHA), where the member states meet 
once a year to decide on details of the WHO’s work. 
According to Articles 19 and 21 of the WHO Constitu-
tion, the Assembly of Member States of the WHO has 
far-reaching legislative authority – which up to now 
has only been used for the Tobacco Convention and the 
International Health Regulations (Box 7.2-2; Section 2.4). 
Unlike the currently widespread non-binding recommen-
dations (Art. 23 of the WHO Constitution), such legal 
acts are binding under international law. 

Compared to the environment sector, hardly any agree-
ments that are binding under international law have been 
concluded in the health sector (Section 2.4). Whether this 
means that a quantitatively and qualitatively lower level 
of protection exists cannot be clearly determined in view 
of the increasing willingness of states to comply with soft 
law as laid down in particular by the WHO, and the glar-
ing deficits in the implementation of binding obligations. 
Certainly, soft law has the disadvantage that there is no 
obligation on the part of the ratifying states to comply, and 
therefore no obligation to implement its provisions nor any 
basis for enforcing them in the courts. In this respect, sci-
entifically justified demands for an expansion and increase 
in the significance of binding international law within the 
framework of the WHO have been made time and again 
(Gostin, 2014; Nikogosian and Kickbusch, 2016). The WHO 
already includes mitigation of and adaptation to climate 
change, biodiversity conservation and pollution reduction 
in its programmatic work (WHO, 2020i; Box 7.2-1).

Nevertheless, given adequate financial and human 
resources, aspects of Planetary Health and One Health 
can and should attain greater importance in the WHO’s 
work (Section 7.3.1) and be used in ongoing legislative 
processes, particularly in the development of the pan-
demic treaty (Section 7.3.2).

7.2.1
Integrate the vision of ‘healthy living on a  
healthy planet’ in the WHO

In order to implement the vision of ‘healthy living 
on a healthy planet’, standards and indicators for an 
integrating perspective on healthy people and healthy 
nature need to be developed (Section 7.1.1.2). These 
should be based on the concepts of Planetary Health 
and One Health, and build on existing indicators such 
as those of the SDGs (Strupat et al., 2022a; Pongsiri et 
al., 2019). The WHO plays an important role in setting 
standards and creating indicators in the health sector 
with its recommendations, guidelines, strategies and 
action plans; these are usually issued as soft law pur-
suant to Article 23 of the WHO Constitution. The WHO 
guidelines for healthy behaviour and healthy conditions 
for different areas of life are one example. They contain 
standards for what is considered healthy, e.g. recommen-
dations on physical activity. These standards should be 
linked to lifestyle-change requirements in the spirit of 
more sustainability. One positive example here is the 
Global Action Plan on Physical Activity, which takes 
an integrated view of healthy and sustainable physical 
activity (WHO, 2018d; Box 4.2-2). Such integration 
should not only be reflected in policies, recommenda-
tions and guidelines; specific programmes and measures 
should also be developed to promote implementation. 
The Geneva Charter for Well-Being (WHO, 2022a) also 
points in this direction. 

In addition to the content-related integration of Plan-
etary Health and One Health topics, further coordination 
mechanisms on interface topics with other international 
organizations should be established in the sense of a co-
operative assumption of responsibility (Section 7.1.3.2). 
The WHO, as a member of the so-called Quadripartite, 

Box 7.2-1

The WHO strategy on health, environment  
and climate change

A guiding function for the integrated design of global health 
and sustainability policy is carried out by the ‘WHO global 
strategy on health, environment and climate change: the trans-
formation needed to improve lives and wellbeing sustaina-
bly through healthy environments’, adopted in 2020 (WHO, 
2020d). It describes six strategic goals for improving human 
quality of life and well-being through a healthy environment. 
These include: 
1. Primary prevention: to scale up action on health determi-

nants for health protection and improvement in the 2030 
Agenda for Sustainable Development. 

2. Cross-sectoral action: to act on determinants of health in 
all policies and in all sectors. 

3. Strengthened health sector: to strengthen health-sector 
leadership, governance and coordination roles. This includes 
stricter cross-sectoral, systemic measures (e.g. air quality/
climate-change mitigation), better dovetailing of health and 
environmental policy (traditional health systems alone can-
not cope with this task) and embedding the topic of health 
in all policy areas (Health in All Policies approach). 

4. Generating international attention and support, especially 
by anchoring the issue in high-level political forums and 
international agreements. 

5. Enhanced evidence and communication: to generate the ev-
idence base on risks and solutions, and to efficiently com-
municate that information to guide choices and investments.

6. Integrative environmental and health monitoring.
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is already promisingly active in overarching coordina-
tion with other UN agencies (Box 7.1-7). Capacities 
and resources for these activities can be developed, but 
should also be subject to evaluation. In particular, inter-
sectoral cooperation could be used to set up integrated 
early-warning systems, establish global health surveil-
lance based on global health indicators and methodology, 
and effectively address cross-sectoral challenges such 
as antimicrobial resistance, food insecurity and climate 
change (Ruckert et al., 2021; Section 7.1.3.2).

It is foreseeable that the WHO as an institution will 
face challenges in the coming decades as a result of the 
interaction of environmental and health crises (syndem-
ics). This makes it all the more important to use ongo-
ing reform processes to boost institutional robustness. 
Strengthening the WHO thus means strengthening global 
health governance (Gostin et al., 2019). Yet funding 
the WHO has been a challenge for decades: compulsory 
annual contributions from member states, which are 
calculated in proportion to the GDP of each country, 
have covered an ever smaller share of the WHO budget 
over the years, e.g. only 16 % in the 2020–2021 budget 
cycle (WHO, 2022i). The rest is financed by voluntary 
payments. These are made both some states and some 
non-state actors. In 2020–2021, the Bill and Melinda 
Gates Foundation was the second-largest donor to the 
WHO after Germany (WHO, 2021a). The problem of in-
creasing dependence on voluntary, often earmarked pay-
ments is not exclusive to the WHO – many international 
cooperation organizations are affected (Eichenauer and 
Reinsberg, 2017). However, it has become particularly 
striking at the WHO due to the large disparity between 

compulsory and voluntary contributions and the weight 
of non-governmental donors (Gulrajani et al., 2022).

Against this background, the WBGU welcomes the 
WHA’s decision to implement the recommendations of 
the Working Group on Sustainable Financing (WHO, 
2022b, q): in particular, the increase in membership fees, 
which aims to cover half of the total basic programme 
segment by 2030–2031 (based on 2022–2023), will 
create more independence from private donors. In ad-
dition, a replenishment mechanism should be set up, as 
practised by the Global Environment Facility, for exam-
ple. Member states and other donors are encouraged to 
cover the basic programme segment with non-earmarked 
voluntary contributions. As the WHA itself stated in its 
decision, the collective willingness of member countries 
to provide funding must be in line with the demands 
they make on the WHO (WHA, 2022). 

7.2.2
Take advantage of the window of opportunity 
offered by the pandemic treaty 

In November 2021, WHO member states set up a ne-
gotiating group for an international legal agreement on 
pandemic prevention, preparedness and response as a re-
action to the COVID-19 pandemic (WHA, 2021). The cur-
rent negotiations on the ‘international pandemic treaty’ 
aim to adopt a framework agreement, an international 
treaty or some other instrument (WHO, 2023). Which 
aspects will ultimately be included in the agreement is 
still open (early 2023), especially because of the need 

Box 7.2-2

The International Health Regulations  
and their reform

The International Health Regulations (IHR) of 2005 
(WHA, 2005) form the core agreement for the international 
fight against communicable diseases, and are binding under 
international law for 196 states, including all 194 WHO mem-
ber states (Gassner, 2021). The IHR regulate the establishment 
of national surveillance systems and the provision of informa-
tion on relevant outbreaks. It is therefore more about early 
information on outbreaks of communicable diseases than about 
their prevention or control. Of course, all countries should 
prepare for possible epi- or pandemic outbreaks. In addition, 
the WHO’s special competences are regulated by the IHR, and 
these apply when the WHO declares a health emergency of 
international concern. 

The IHR focus in particular on the identification of path-
ogens and do not adequately regulate the control of an 
epidemic/pandemic that has already spread internationally. 

During the COVID-19 pandemic, WHO member states found 
that the IHR were too narrow in their regulatory scope and had 
significant enforcement deficits, some of which had already 
become evident during other disease outbreaks in the last 
20 years, e.g. SARS 2003 and Ebola 2014–2016 (Taylor et 
al., 2022: 83; Villarreal, 2017: 246; Sirleaf and Clark, 2021). 
Not only the normative weakness of the regulations – due 
to a lack of member states’ willingness to comply – became 
clear but also the WHO’s political and institutional challenges 
(Burci et al., 2022 ). 

Reform of the IHR
The IHR are to be reformed on the basis of Article 55 of the IHR 
at the 77th session of the World Health Assembly in May 2024 
(WHA, 2022 ). The working group on IHR reform has received 
307 reform proposals from the member states (WHO, 2023a). 
The demands include an improvement in and/or digitization 
of the exchange of information, an improvement in monitoring 
and reporting systems, the establishment of better compliance, 
and a more strongly coordinating WHO with more authority 
vis-à-vis the member states (WHO, 2023a).
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to differentiate from and supplement the International 
Health Regulations (Box 7.2-2) and global agreements on 
nature conservation (e.g. CBD and CITES), which are also 
under revision. This opens a window of opportunity in 
several respects. Binding international law in the health 
sector can be strengthened and environmental aspects 
can be integrated. In addition, the agreement can be used 
to generate the political will to implement overarching 
solution strategies in the health sector and beyond, e.g. 
strengthening the One Health approach, establishing 
efficient health systems with a stronger focus on health 
promotion, and strengthening international cooperation 
on nature conservation. 

To take advantage of the window of opportunity, 
pandemic cooperation should start from a broad under-
standing on issues ranging from pandemic prevention to 
cooperation in post-pandemic recovery (Section 7.2.2.1). 
With regard to institutional design, there should be 
efforts to find a sensible division of tasks between na-
ture-conservation conventions, the International Health 
Regulations (Box 7.2-2) and the pandemic treaty; com-
pliance, funding and inter-institutional cooperation 
should be secured (Section 7.2.2.2).

7.2.2.1
Elements of international cooperation  
on pandemics
According to its working title, the pandemic treaty aims 
at pandemic prevention, preparedness and response; 
the preparatory documents also include post-pandemic 
recovery and the recovery of health systems after pan-
demics (WHO, 2022n; WHO INB, 2023). This compre-
hensive approach is to be welcomed. While pandemic 
preparedness and response are established concepts of 
international cooperation and already the subject of the 
IHR, the aspect of pandemic prevention is only beginning 
to be conceptualized and has not yet been given final 
shape in international cooperation. Post-pandemic re-
covery is also a potentially new element of international 
negotiations. In the negotiations on the pandemic treaty, 
equity considerations are also of particular importance, 
as shown by the demand that the principle of common 
but differentiated responsibilities and capacities be rec-
ognized in the treaty. 

Pandemic prevention
The WBGU recommends interpreting pandemic preven-
tion broadly by adopting a long-term perspective that 
also includes the promotion of the resilience and de-
velopment potential of people and nature (Section 3.1). 

Pandemic prevention should include ‘spillover pre-
vention’ (prevention of transmission across species 
boundaries) (Section 5.1.1.2). The One Health High 
Level Expert Panel (OHHLEP), which was commissioned 

by the Quadripartite of the WHO, FAO, WOAH and UNEP 
(Box 7.1.7) to propose a definition for the prevention 
of so-called zoonotic spillovers, defines spillover pre-
vention from animals to humans as primary prevention 
of infectious diseases, shifting the focus of action from 
reactive to proactive prevention. This form of prevention 
includes the reduction of drivers of disease occurrence, 
i.e. environmental, weather-related and anthropogenic 
factors and activities that promote spillover. Such meas-
ures require biosurveillance of natural hosts, humans and 
the environment to better understand pathogen trans-
mission and develop appropriate responses (OHHLEP, 
2023). Spillover prevention thus reduces transmissions 
of particularly dangerous pathogens between animals 
and humans with the aid of Planetary Health approaches, 
One Health approaches and zoonotic risk assessments 
(Phelan and Carlson, 2022; Vinuales et al., 2021; Strupat 
et al., 2022a). This means that global environmental 
crises such as climate change, biodiversity loss and pollu-
tion need to be addressed effectively, as do other drivers 
of land-use change such as food insecurity, poverty 
and socio-economic inequality (OHHLEP, 2023). Spill-
over-prevention measures are mainly related to nature 
conservation and have corresponding benefits that go 
hand in hand with biodiversity-conservation objectives 
(Section 5.1.3). Up to now, they have not been regulated 
by the IHR (Labonté et al., 2021; Vinuales et al., 2021). 
In the sense of a One Health approach, animal health 
and human health should be thought of together in their 
interdependence and interaction with environmental 
changes, such as land-use change and climate change 
(Ruckert et al., 2021). 

In addition to spillover prevention, health promotion 
should be mentioned as an element of pandemic pre-
vention. Pandemic prevention in a broad sense should 
also focus on ensuring that people and animals are as 
healthy as possible so that they can cope with new 
pathogens as well as possible. To achieve this, health 
systems and living environments must be designed to 
be as health-promoting as possible (Chapter 4; Chapter 
6). The focus should not only be on preventing human 
and animal diseases, but also on enabling healthy and 
sustainable lifestyles. In this sense, pandemic preven-
tion not only includes the dissemination of vaccines for 
diseases that are already known (WHO, 2022j), but also 
designing and planning healthy living environments 
both inside and outside settlement areas. This point is 
not pandemic-specific, but can also be strengthened by 
a pandemic treaty.

Pandemic preparedness
Effective pandemic preparedness depends on plan-
ning processes that involve not only the health sector 
but also all relevant public and private actors. In this 
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way, measures are negotiated, defined and tested to 
ensure that a new or known pathogen with epidemic 
or pandemic potential does not spread. To achieve this, 
monitoring and reporting systems must be in place –  
locally, nationally, across borders and internationally. The 
standardization of reporting and early-warning systems 
should be improved, as should data sharing (not only 
on pathogens) (Strupat et al., 2022a). What is needed 
is the establishment and expansion of research and 
development capacity, the training and further educa-
tion of specialized personnel, educational measures for 
the population, and public health services that share 
relevant data. 

Overall, strong social systems are a prerequisite for 
overcoming societal crises (Strupat and Marschall, 2020). 
In order to deal with pandemics, health systems are 
needed that can cope with increased patient numbers and 
can expand their capacity at short notice (surge capacity). 
This point, too, is not pandemic-specific, but it can also 
be strengthened by a pandemic treaty (Phelan and Carl-
son, 2022). The more comprehensively universal health 
coverage and primary healthcare (Chapter 6) are ensured, 
the less vulnerable humanity will be to pandemics.

Pandemic response and recovery
Pandemic response requires resources within the health 
sector, such as the ability to develop and distribute 
the required medicines and medical products. This also 
includes the development of joint regulations and pro-
cedures for what is known as pathogen sharing. Overall, 
the pandemic treaty should establish a solidarity-based 
system with regard to pandemic response that is di-
rected towards international distribution mechanisms. 
For example, there is a great need to distribute existing 
resources equitably worldwide to ensure an acute supply 
of vaccines, medicines and medical products during a 
pandemic or epidemic, which failed during the COVID-19 
pandemic because of nationalization tendencies (Stamm 
et al., 2021; Wenham et al., 2022; Labonté et al., 2021; 
De Paula and Brown, 2021; Villareal, 2023). Interfaces 
to WTO law with the TRIPS Agreement must also be 
developed in this context (Nikogosian and Kickbusch, 
2021b). Finally, a conceptual change towards a ‘global 
health commons approach’ could possibly also counteract 
deeper-rooted phenomena, such as a lack of willingness 
to be vaccinated or to pay for vaccinations (Ramchandani 
et al., 2021: 1; Strupat et al., 2022b). State-imposed 
measures involving severe restrictions on freedom may 
also become necessary to overcome pandemics. Instead 
of trying to tackle pandemics by means of an unbal-
anced restriction of civil liberties, good emergency legal 
preparedness should be installed in all states, also as a 
strategy for public-health protection during pandemics 
(Phelan and Carlson, 2022). 

The zero draft for a pandemic treaty currently (early 
2023) provides for the recovery of health systems at 
the local, national, regional and global level (WHO INB, 
2023), but not for the recovery of other societal systems, 
such as education or the economy. It is unclear in this 
context what is meant by a recovery of the health sys-
tems. In any case, international cooperation during acute 
pandemics with as large a scope as the COVID-19 pan-
demic should also include the recovery of other societal 
components of pandemics and pandemic- containment 
measures. In the context of crisis management, states 
have very unequal means to compensate at the national 
level for losses in the economy and society resulting 
from pandemic-response measures. In some cases, these 
inequalities correlate with and exacerbate vulnerabilities 
and hegemonic continuities (Section 2.1). However, it is 
beneficial for the motivation of countries to cooperate 
internationally if, in crisis situations, reconstruction 
measures based on solidarity are made possible world-
wide. Furthermore, it is necessary to align government 
aid and recovery measures with the 2030 Agenda and the 
Sustainable Development Goals, even in crisis situations 
caused by pandemics (Section 7.1.1). 

Principles of equity in international cooperation  
on epidemics and pandemics 
Also in the context of the pandemic treaty and the IHR 
reforms, there is a discussion on agreeing on the principle 
of ‘common but differentiated responsibility’, in a similar 
way to international climate law (Section 7.1.3.1; WHO, 
2023b; WHO INB, 2023). Overall, the negotiations on 
the IHR and the pandemic treaty are very much charac-
terized by demands for equity (Dentico et al., 2021: 35). 
Precisely because of the experience with the COVID-19 
pandemic, it is important for European countries and 
other high-income countries to win back the trust of 
low-income countries with a pandemic treaty. In this 
sense, specific commitments and binding obligations by 
high-income countries to create global pandemic-con-
tainment resources are more meaningful than adopt-
ing principles. However, any synopsis of the principles 
agreed for the pandemic treaty should emphasize and 
implement the solidarity principle in particular. This can 
also be used for interpreting joint and, where necessary, 
differentiated responsibilities based on capacity. In the 
context of pandemic cooperation, too, a historically and 
currently increased responsibility of high-income coun-
tries for the destruction of nature – and thus a differen-
tiated responsibility for the causes of pandemics – can 
be justified (Verma, 2020). There are also very large dif-
ferences across the world in capacity for developing and 
producing medical products. However, responsibilities 
and capacities only partially overlap, so that an assess-
ment of responsibilities and scope for action should be 
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dynamic and nuanced rather than static (Section 7.1.3.1). 
Integrating a principle of common but differentiated 
responsibility is therefore only to be recommended if 
an increase in the assumption of responsibility can be 
generated in a solidarity-based interpretation.

7.2.2.2
Design of institutions 
The results of the negotiations on a pandemic treaty 
should be translated into binding international law, and 
this is not assured until the treaty and the reform of 
the International Health Regulations (IHR) have been 
adopted – despite an agreement to this effect by the 
cross-national negotiating group on the pandemic treaty 
(Wenham et al., 2022). 

The WBGU advocates an explicit division of tasks 
between the pandemic treaty, the IHR, the climate-pro-
tection agreements and the biodiversity-related con-
ventions. At the same time, compliance and funding 
should be ensured and these institutions interlinked via 
cooperation and coordination mechanisms.

The intergovernmental negotiation forums should 
take into account the inclusion of stakeholders, busi-
nesses, local and regional actors (e.g. cities), academia, 
philanthropic foundations and non-governmental 
organizations in order to identify problem-appropriate 
solutions (Duff et al., 2021). The limited negotiating 
resources of smaller countries and low-income countries 
must also be taken into account, especially since they 
currently have to negotiate the pandemic treaty and 
the IHR reform simultaneously within the framework 
of the WHO. 

Implementation of the climate and environmental 
conventions as an indispensable prerequisite
Implementation of the climate and environmental 
conventions, achievement of the agreed goals for cli-
mate-change mitigation, life on land and life below water 
(SDGs 13, 14, 15) and adaptation to climate and environ-
mental changes that can no longer be prevented – these 
are basic prerequisites for the vision of ‘healthy living on 
a healthy planet’ (Chapter 5). The prevention of future 
pandemics depends very much on the implementation 
of various environmental conventions (Paris Climate 
Agreement, Biodiversity Convention) and the integration 
of ecosystem approaches into policy-making (Gibb et al., 
2020b; OHHLEP, 2023; Section 5.1.1.2). A pandemic 
treaty cannot be a substitute for a lack of will on the part 
of the signatory states to flesh out and implement the cli-
mate and biodiversity agreements. However, arguments 
of health protection could be used to generate political 
will and possibly funding for the implementation of 
biodiversity conservation via the pandemic treaty. Vin-
uales et al. (2021) advocate a so-called deep prevention 

approach, which includes the drivers of environmental 
changes that cause zoonoses to spread to humans. While 
it is imperative that these links be recognized in the 
pandemic treaty, tangible international cooperation on 
nature conservation, protected-area designation, sus-
tainable use and wildlife trading should remain within 
the scope of the biodiversity-protecting conventions 
(especially CBD, CITES) (Section 5.1.3). These elements 
are subject to the unequivocal jurisdiction of these agree-
ments. Corresponding measures cannot be attributed 
solely to pandemic prevention. Moreover, the respective 
technical expertise lies there. 

Even if pathogen sharing touches on the scope of the 
Nagoya Protocol, it makes sense to regulate pathogen 
sharing within the framework of international health 
law, and to provide for an exception here to the Nagoya 
Protocol under the CBD. However, the approach of 
access and benefit sharing, i.e. linking the sharing of a 
pathogen to a quid pro quo, could be transferred as an 
incentive structure.

Meaningful division of tasks between the IHR and 
the pandemic treaty
It is particularly challenging to establish a meaningful 
division of responsibilities between the pandemic treaty 
and the International Health Regulations (IHR) (Labonté 
et al., 2021 Box 7.2-2). 

As things stand at present (February 2023), the pan-
demic treaty could be adopted as a framework agree-
ment under Article 19 of the WHO Constitution (WHA, 
2021). The IHR and the pandemic treaty could be set 
up differently in line with their legal bases in the WHO 
Constitution (Villareal, 2023). The IHR were enacted on 
the basis of Article 21 lit. a of the WHO Constitution, 
which allows the WHA to create regulations on sani-
tary and quarantine measures and other precautions 
to prevent the spread of disease from one country to 
another. The scope of application of the IHR is limited 
by this. On the other hand, the regulations apply to all 
member states of the WHO “after due notice has been 
given”, unless a state rejects the regulations by explicit 
notification within a period of time (opt-out) or declares 
corresponding reservations (Art. 21 and 22 of the WHO 
Constitution). By contrast, the pandemic treaty, if agreed 
pursuant to Article 19 of the WHO Constitution, could 
regulate any content of the agreement relating to the 
WHO’s authority, i.e. more than simply measures to 
prevent the international spread of disease. However, 
the contents of the agreement then only apply to states 
that actively sign and ratify it (opt-in). While this cre-
ates the risk of weakening international cooperation on 
pandemic control by not having all states sign and ratify 
a new agreement (Wenham et al., 2022; Ramakrishnan 
and Gopakumar, 2021), at the same time it offers willing 
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states the opportunity to agree on a progressive frame-
work on pandemic cooperation, while basic cooperation 
can continue to be regulated by the IHR. Although there 
is political leeway as to which contents are regulated by 
the IHR and which by the pandemic treaty, the WBGU 
recommends the following scenario: 

The IHR should regulate everything that reflects the 
minimum international consensus on pandemic preven-
tion, preparedness, response and recovery, in particular 
provisions on national pandemic preparedness planning 
that is as digitized as possible, surveillance and reporting 
systems, international data exchange, pathogen sharing 
and a (greater) responsibility of the WHO in global 
health emergencies.

The pandemic treaty remains responsible for struc-
turing fields of cooperation that go beyond this, creating 
synergies with other areas of law and designing interfaces 
(Nikogosian and Kickbusch, 2021a) without creating 
unnecessary parallel structures (Labonté et al., 2021; 
Ramakrishnan and Gopakumar, 2021). The responsibil-
ities between the different legal acts in the area of pan-
demic prevention, preparedness, response and recovery 
should be explicitly stated in the reformed IHR and the 
pandemic treaty. Guiding principles for action should 
include pandemic prevention in the form of spillover 
prevention, health promotion, One Health and Plane-
tary Health, research and development, and solidarity 
in pandemic response by member states. If possible, all 
contents should also be backed up with measures and 
cooperation formats. Initial examples can be found in 
the zero draft of the pandemic treaty (WHO, 2023), e.g. 
the WHO Global Pandemic Supply Chain and Logistics 
Network (Art. 6 of the zero draft). The pandemic treaty 
could serve as a framework for pandemic response, par-
ticularly for regulating policy planning in a way similar to 
the Nationally Determined Contributions for pandemics, 
which is known in the climate sector and broadly covers 
pandemic prevention by means of nature conservation, 
health promotion, implementation of the IHR and activ-
ities in research and development. This instrument could 
increase transparency on the implementation of the IHR 
as well as generate voluntary contributions.

Another focus of the pandemic treaty should be on 
crisis management complementing the IHR. In particular, 
the request of low-income countries for distribution 
mechanisms and equity should be taken into account. 
Here, the most concrete mechanism possible should 
be created that integrates, improves and ensures the 
realization of the (failed) ACT-A and COVAX initiatives 
and the planned platform for equitable access to medical 
countermeasures in pandemics (WHO, 2023a). How-
ever, it would also be possible in the IHR to regulate 
solidarity in pandemic response, for example on specific 
vaccines, medicines and other medical products. On the 

other hand, a pandemic treaty could regulate recovery 
measures in the broader sense, e.g. in economic aid. 
These could technically be handled via the World Bank 
and the International Monetary Fund. Furthermore, 
pandemic-specific cooperation should be agreed in re-
search and development. For example, an international 
understanding should be sought on what percentage of 
GDP countries worldwide should invest in research and 
development with a focus on the dynamics of healthy 
living in a healthy environment. Taylor et al. (2022), 
for example, mention setting up a phased plan for the 
introduction of a funding quota of 0.5 % of GDP for 
environmental health research.

Compliance
There is unanimity that strong compliance mechanisms 
would be necessary and desirable to ensure adherence to 
joint pandemic prevention, preparedness and response 
regulations (Wenham et al., 2022; Phelan and Carlson, 
2022; Labonté et al., 2021; Schwalbe and Lehtimaki, 
2021). However, functioning enforcement mechanisms 
in international law tend to be rare. Instead of a sanc-
tion mechanism, it would be possible to work with an 
incentive-based system in which money from a joint 
fund or a joint insurance for pandemic response is made 
dependent on compliance with preventive measures and 
reporting obligations (Wenham et al., 2022). 

Finance
To facilitate the financing of pandemic prevention, pre-
paredness and response in low- and middle-income 
countries, a new fund for pandemic prevention, prepar-
edness and response (Financial Intermediary Fund) has 
been established at the World Bank under the technical 
guidance of the WHO. Its focus is on bolstering the core 
areas needed for the national implementation of the IHR, 
such as disease surveillance, laboratory systems, emer-
gency communication, coordination and management, 
the relevant skills of health workers, citizen involve-
ment, building regional and global capacity for PPR and 
supporting technical cooperation, analysis, education 
and meetings (FIF, 2022). However, the new financing 
structure could also be used for pandemic-prevention 
measures under the CBD, strengthening health systems 
and implementing other elements of the pandemic treaty. 
This requires making corresponding funds available. 

Inter-institutional cooperation mechanisms
With such a multitude of legal acts, negotiating forums, 
mechanisms and funding institutions, successful coop-
eration mechanisms are key to ensuring a synergistic 
development of pandemic governance. Special atten-
tion should be paid to giving cooperation mechanisms 
as detailed a structure as possible. Regular meetings 
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working towards specific goals instead of just exchanging 
information are helpful (Section 7.1.3.2). 

Coordination between the negotiating groups on 
reforming the IHR and the negotiation of the pandemic 
treaty is necessary to avoid the danger that controversial 
content is attributed to different areas of responsibility 
and ignored (WHO, 2023b). 

A pandemic treaty should regulate cooperation 
between the WHO, the World Organization for Animal 
Health (WOAH), the FAO, UNEP, CITES, UNCCD and the 
CBD (Labonté et al., 2021; Vinuales et al., 2021; Sec-
tion 5.3.2). The work of the Quadripartite (Box 7.1-7) and 
commissioning the One Health High Level Expert Panel 
(OHHLEP) with clarifying fundamental issues such as 
defining One Health or spillover prevention are steps 
in the right direction.

The Pandemic Hub in Berlin, a cross-cutting 
mechanism, is an institution that should be expanded 
through data integration. This institution should not 
become an empty shell; it could serve as an interface 
for data collection in both the IHR and the pandemic 
treaty (Villareal, 2023), so that relevant information can 
be brought together where it is useful and permissible.

7.2.2.3
Outlook
The pandemic treaty is intended to strengthen the 
assumption of political responsibility for global coopera-
tion on infectious diseases (Kickbusch and Holzscheiter, 
2021). However, there are doubts as to whether a new 
treaty can compensate for a lack of political will (Wen-
ham et al., 2022), a lack of funding and other inadequate 
WHO and national resources for public-health inter-
ventions (WHA, 2022; Labonté et al., 2021; Ramakr-
ishnan and Gopakumar, 2021). A treaty should serve as 
a framework for ambitious states in particular to shape 
their cooperation for pandemics. 

As the regulations that apply to all WHO countries, 
the IHR should continue to determine the core contents 
of pandemic prevention, preparedness and response, 
and be equipped with a compliance mechanism. The 
pandemic treaty should in particular regulate a report-
ing mechanism as well as contents that go beyond the 
authority of Article 21 of the WHO Constitution, e.g. 
strengthening global health systems with regard to 
health promotion and recovery measures. The biodi-
versity-protecting conventions (CBD, CITES) should be 
strengthened and implemented as a basic prerequisite 
for pandemic prevention (Section 5.1-3).

7.2.3
Recommendations for action and research

As the key international organization in the field of 
health, the WHO is largely responsible for shaping in-
ternational cooperation on ‘healthy living on a healthy 
planet’. Both its known and its new forums should be 
used in the sense of urgency governance.

Recommendations for action 
 > Integrate structural prevention for healthy human and 

non-human life: Standards, indicators and guidelines 
developed by the WHO should increasingly combine 
approaches of structural and behavioural prevention 
to promote healthy lifestyles with settings promot-
ing ecologically sustainable lifestyles. Tangible pro-
grammes and measures should be set up to promote 
implementation. In particular, interfaces with man-
dates of other organisations and institutions under 
international law should be more closely interlinked 
and joint financing ensured. 

 > Use negotiations on pandemic prevention to integrate 
overarching issues: The international negotiations on 
pandemic prevention, preparedness and response 
in the context of the IHR reform and the new pan-
demic treaty should be used to noticeably integrate 
overarching needs; these include boosting the One 
Health approach, the transformation towards efficient 
and sustainable health systems, strengthening health 
promotion, principles of solidarity and the cooperative 
assumption of responsibility. In this context, a divi-
sion of responsibilities between the various legal acts 
should be established. The IHR should reflect a mini-
mum consensus of all states. The pandemic treaty can 
also be used for more ambitious cooperation. Pandemic 
prevention by means of nature conservation and the 
regulation of wildlife trading should be negotiated 
under the conventions on biodiversity conservation, 
which should be upgraded. The implementation of 
the climate and environmental conventions is a basic 
prerequisite for reducing future pandemics. 

Research recommendations 
 > Governance implications of One Health and Planetary 

Health: Pandemic cooperation is a key area where 
the comprehensive implementation of a One Health 
approach is recommended. It might be a good idea to 
use this example to further explore governance impli-
cations of One Health and Planetary Health, such as 
how different sectors and levels of work can cooperate 
better to really implement One Health and Planetary 
Health concepts so as to achieve sustainable pandemic 
prevention. If necessary, lessons can be learned here 
for further crisis-management mechanisms.
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 > Analyse compliance mechanisms for international 
treaties: The WBGU believes it is a good idea to study 
incentive-based compliance mechanisms (Wenham et 
al., 2022) for international treaties that can contribute 
to the implementation of the IHR and the pandemic 
treaty but also other international treaties.

7.3 
From exclusive clubs to inclusive alliances:  
G7, G20 and multi-stakeholder alliances 

Political leadership for the implementation of the vision 
of ‘healthy living on a healthy planet’ is needed not only 
in the forums of international organizations (Section 7.2) 
and state regional organizations such as the European 
Union (Section 7.4), but also in or with supraregional 
state associations like the G7, G20 and G77, as well as 
through multi-stakeholder alliances. The latter include 
not only nation states but also other (mainly private- 
sector) actors and have grown strongly in recent years 
in the context of dealing with global challenges in the 
field of health and the environment. This important role 
of inclusive alliances is illustrated, for example, by the 
Coalition for Epidemic Preparedness Innovation (CEPI), 
which was also active during the COVID -19 pandemic, 
and its commitment to vaccine development, as well as 
the Alliance for Global Food Security initiated under 
the German G7 Presidency, which has made it possible 
to secure wheat exports from Ukraine despite Russia’s 
war of aggression (CEPI, 2023; Hornidge and Brüntrup, 
2022) (Box 7.3-1). What is needed, therefore, in addi-
tion to a well-designed and financed interface between 
health and the environment, a well-networked WHO 
and a European Union that is united both internally 
and externally on health-policy issues and has a greater 
aspiration to shape them, is continuous transnational 
and transregional cooperation. Issue- or country-specific 
alliances (also referred to as clubs and alliances) play 
a special role here, as they enable agenda setting and 
commitment at the highest political level, effectively 
implement their own goals, and can influence interna-
tional organizations in the implementation of decisions 
(Kamradt-Scott et al., 2022; Beisheim et al., 2022; Berger 
et al., 2019). Multi-stakeholder alliances in particular 
provide an important platform for executing political 
leadership for the vision of ‘healthy living on a healthy 
planet’, as they open up new opportunities to mobilize 
a diversity of actors – including private-sector actors 
such as international development banks – in order 
to jointly address global issues at the interface of the 
environment and health.

7.3.1
Transformative potential of club governance:  
G7 and G20

Club governance is associated with ‘modular multi-
lateralism’. This means that clubs and alliances are 
more flexible mini- or plurilateral forms of cooperation, 
complementing the formalized multilateralism of inter-
national organizations (Beisheim et al., 2022; Sonobe et 
al., 2023; Brandi et al., 2015). These club-governance 
formats have potential advantages over multilateral 
cooperation, e.g. in terms of speed, level of ambition, 
effectiveness, enforcement mechanisms, participation 
and resource mobilization (Naim, 2009; Weischer et 
al., 2012; Falkner, 2016). The limited membership and 
informal nature of clubs and alliances make it quicker 
and easier to identify common denominators and 
drive forward joint approaches to solutions. They also 
promise to be more in-depth and thus more ambitious 
than measures that cover the heterogeneous interests 
of a larger number of members (Brandi, 2019; Blümer 
et al., 2020). Furthermore, the focus on relevant actors, 
club advantages and sanctions (such as the threat of 
exclusion to prevent ‘free riders’) tends to ensure that 
jointly agreed goals are implemented more effectively 
(WBGU, 2014a: 80). In addition, the smaller size of 
clubs can also enable smaller or less powerful actors to 
have their interests and positions incorporated into the 
approaches that are developed. Since these are more 
readily bypassed by large countries in larger formats 
such as international organizations, club governance 
promises to be more participatory and equitable (Brandi, 
2019; Blümer et al., 2020). 

Club-governance formats thus have a transformative 
potential that offers an opportunity to strengthen the 
health and environment nexus. For example, if actors 
with high climate-policy ambitions join forces, they can 
help accelerate the transformation to sustainability. In 
particular, reciprocal learning can be made possible and 
incentives created for further success in decarbonizing 
production systems – via a positive incentive structure, 
i.e. non-restrictive measures (Stern and Lankes, 2022). 
These actors can support and complement the multi-
lateral process at the UN level by participating in the 
international negotiations with more ambitious national 
goals, thus spurring the negotiations on (Berger and 
Hornidge, 2023). For example, the targets announced by 
the G8 in 2007 and 2009 to halve global greenhouse-gas 
emissions by 2050 and to keep global warming below 
2°C had a significant impact on the UNFCCC process 
and the Major Economies Forum on Energy and Climate 
Change (MEF), which adopted the 2°C target in its Dec-
laration of Heads of State and Government (Weischer 
et al., 2012: 180). This illustrates how the unity of a 
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small group of like-minded states can lead to ambi-
tious agreements that can subsequently point the way 
ahead for other states and international organizations 
(Weischer et al., 2012). The G7 also played a decisive 
role in the preparatory phase of the 2015 Paris Climate 
Agreement. As multilateral agreements such as the 2009 
Copenhagen Accord under the UNFCCC failed to reach in-
ternational agreement, the importance of global climate 
governance via G7 summits grew. The G7’s influence 

on global climate governance in 2015 was also boosted 
by the greater similarities between the G7 countries in 
terms of their basic democratic orientation and climate 
policy compared to the G20, as well as the trust that 
has evolved among the G7 countries and their perceived 
stronger domestic political steering capacity (Kirton et al., 
2022: 5 f.; Jacob et al., 2022). In 2022, the G7 and G20 
were again able to reaffirm the 1.5°C target of the Paris 
Climate Agreement and the 2030 Agenda in the summit 

Box 7.3-1

Clubs and alliances: definitions and examples 
from international climate and health policy

Clubs are defined as small groups of relevant actors that come 
together on a voluntary basis to pursue common goals (Hovi 
et al., 2019: 1072). Their members can be both governmental 
and non-governmental. Club membership requires meeting 
specific criteria and allows access to club assets. Club assets are 
advantages of the club that make it desirable to join (Buchanan, 
1965; WBGU, 2014a: 79). The structure, financing and purpose 
of the club are not fixed by definition (Naim, 2009; Weischer 
et al., 2012; Falkner, 2016). Alliances, like clubs, are a form 
of issue-specific cooperation between several actors; however, 
they differ from clubs in terms of their degree of institution-
alization and inclusiveness. 

While both clubs and alliances are less institutionalized 
cooperation formats than those of the UN system (e.g. the 
WHO) and regional organizations (e.g. the EU), alliances are at 
the extreme end of the institutionalization spectrum. Clubs lie 
roughly between these two forms and are thus more formalized 
than alliances (Schneckener, 2009: 4). Compared to clubs, alli-
ances are also more open. The admission and elimination criteria 
of an alliance are less static than those of a club and thus more 
flexible for new actors to join (Stewart et al., 2017). Because 
of their similarities, both cooperation formats can be classified 
under ‘club governance’ (Unger and Thielges, 2021: 5).

Examples of issue-specific club governance formats are 
discussed in particular in the field of economic and financial 
policy, as well as in international climate policy (Blümer et al., 
2020). In economic and financial policy, the G7 and the G20 
are particularly worthy of mention. The G7 was founded in 
response to the 1975 oil crisis (Gronau, 2015) and the G20 at 
the level of finance ministers and central bank governors in 
1999, following the Asian financial crisis, and was raised to 
the level of heads of state and government during the 2008 
financial crisis (Unger and Thielges, 2021: 7). As a small group 
of like-minded democratic industrialized nations, the G7 rep-
resents a classic example of club governance, which, due to 
its small size and similar interests, can push through decisions 
quickly and effectively. In turn, the G20, whose members 
(including the G7) represent different political systems and 
income groups, represents 80 % of the world’s gross domestic 
product and more than 60 % of the world’s population; it thus 
constitutes a representative decision-making forum with a high 
problem-solving capacity, especially in times of a frequently 
blocked UN Security Council (Berger and Liu, 2021). 

Multi-stakeholder alliances in the field of international 
climate policy include, for example, the Climate and Clean Air 
Coalition (CCAC) and the Under2Coalition (U2C), which were 
formed in response and as a complement to the international 
climate negotiations of the UN Framework Convention on 
Climate Change (UNFCCC) and bring together governmental 
and non-governmental actors committed to ambitious action 
against climate change (Unger ad Thielges, 2021). Another 
multi-stakeholder alliance is the initiative for a Global Shield 
against Climate Risks, which was officially launched by the 
Vulnerable 20 Group of Finance Ministers (V20) and the G7 in 
cooperation with multilateral institutions, non-governmental 
and private actors at COP27 in Sharm el-Sheik. It aims to en-
sure financial support for vulnerable populations in times of 
climate disasters and thus promote adaptation to climate change 
(V20, 2023). Another example of an innovative cooperation 
format for combating climate change between states involving 
international and private actors is the joint agreement of Just 
Energy Transition Partnerships (JETPs) between emerging 
economies and a broad alliance of partners – including bilat-
eral donors such as G7 countries, multilateral development 
banks and the private sector – to finance a just transition to 
renewable energy in emerging economies (Hege et al., 2022; 
Flasbarth et al., 2022). 

A large number of alliance-based cooperation formats al-
ready exist in international health policy, especially for com-
bating infectious diseases; one example is the Global Fund to 
Fight AIDS, Tuberculosis and Malaria (Section 7.5; The Global 
Fund, 2021). Also worthy of mention are the Global Alliance 
for Vaccines and Immunization (Gavi, the Vaccine Alliance) 
(Section 7.2.4; Kickbusch et al., 2022) and the Coalition for 
Epidemic Preparedness Innovation (CEPI) founded in 2017 
(Kamradt-Scott et al., 2022; Kickbusch et al., 2022). The Gavi 
is an alliance of public and private groups that provides low-in-
come countries with rapid and widespread access to immuni-
zation against diseases such as polio. Children are a special 
focus group for Gavi (Gavi, 2023). Similarly, the global mul-
ti-stakeholder alliance CEPI, which brings together govern-
ments (including Japan, the UK, Germany and the United 
States), private, non-profit and civil-society organizations, 
advocates for the production of vaccines to counteract future 
epidemics and pandemics (CEPI, 2023). Similarly, the Alliance 
for Global Food Security, which was launched during the Ger-
man G7 Presidency and brings together states, international 
organizations and donors, also demonstrates the potential to 
coordinate and unite different actors with the aim of support-
ing the long-term transformation of agricultural and food 
systems, and thus promoting both food security and 
climate-change mitigation (Flasbarth et al., 2022).
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declarations, despite geopolitical tensions due to the 
Russian war of aggression in Ukraine and the aftermath 
of the COVID-19 pandemic (G7, 2022; G20, 2022). The 
2030 Agenda thus also served as a unifying discourse 
space in 2022, a year marked by geopolitical tensions. 

While the G7 and G20 were set up in the context 
of economic and financial policy, in the meantime 
they address a wider range of issues, including climate 
change and health issues. At the G7 level, for example, 
health-policy measures have been supported financially 
and by providing health experts. On the one hand, G7 
members’ Official Development Assistance (ODA) spend-
ing on general health increased from US$0.9 billion in 
2015 to US$1.7 billion in 2020 (BMZ, 2022a: 66); on 
the other hand, the G7 supports strengthening health 
systems in multilateral organizations, such as the Global 
Fund, the WHO and the Global Financing Facility (BMZ, 
2022a: 79). As a result of its effective handling of the 
2008 financial crisis, the G20 has been able to establish 
itself as an important global player (Drezner, 2014). Since 
its foundation, the G20 has successively expanded its 
portfolio and, in addition to financial crises, now also 
addresses issues of environmental and climate policy 
(for example, the ongoing G20 discussions on the Just 
Energy Transition Partnership instrument for the decar-
bonization of economies) and social justice (Berger et al., 
2019). Moreover, these initially small associations can 
grow and thus develop an inclusive dynamic until, for 
example, all UN states become members of an associa-
tion, and a global alliance is achieved (WBGU, 2014a). 
An example of this is the GATT of 1949, which started 
as a plurilateral tariff and trade agreement, set strong 
incentives to successively expand its membership and 
finally established itself as an institutionalized inter-
national organization (WTO) (Berger et al., 2019). An 
example from Germany’s G7 Presidency is the Alliance 
for Global Food Security, founded in 2022, which made 
it possible to secure wheat exports from Ukraine despite 
Russia’s war of aggression. The further development and 
thus the future of the alliance will become clear in the 
coming years. 

7.3.2
Limits of club governance: G7 and G20

However, these formats also have some disadvantages. 
On the one hand, clubs are often criticized for being 
less inclusive and for neglecting smaller actors. Other 
critics cite their lack of efficiency. Both aspects call the 
legitimacy of these formats into question. In the case of 
the G7, apart from its declining economic and formative 
power, it is its small number of members and their homo-
geneity that pushes the G7 to its limits and contributed 

to the creation of the G20. Against the backdrop of 
global power shifts and rising greenhouse-gas emissions 
in middle-income countries, the small group of the G7 
increasingly lacks legitimacy and effectiveness. The G20, 
by contrast, brings together leading industrial nations 
as well as emerging markets such as Brazil, South Africa, 
India, Indonesia and China, and is much more represent-
ative. At the same time, critics argue that the G20 lacks 
efficiency precisely because of its size (Brandi, 2019).

Alongside effective power, the question of mem-
bership is also closely linked to legitimacy. What can 
be learned from the experience of the G20 is that an 
arbitrary but limited number of members can lead other 
actors to question the legitimacy of the alliance and con-
sequently view its actions less as a point of reference for 
their own actions (Berger et al., 2019: 494). Therefore, 
the alliance must pursue a clearly defined goal that is 
of interest to all members and whose implementation 
promises clear gains. It is important that the stated objec-
tive(s) are of a long-term nature to prevent the alliance 
from becoming important solely in times of crisis (Benson 
and Zürn, 2019: 555). This criticism must be faced by 
the G20, which has been described by Bishop and Payne, 
2021, as an “empty freighter” that lacks fundamental 
political direction and is only periodically refuelled with 
new initiatives and priorities. 

7.3.3
Advantages of ‘alliances’ over ‘clubs’: examples  
of health and climate alliances

In recent years, an inclusive design of club governance 
formats with regard to membership has prevailed; these 
formats also emphasize a variety of policy instruments 
that are used differently depending on the national 
context (Stern and Lankes, 2022). Against this back-
drop, the seemingly exclusive concept of clubs has been 
intensively reflected upon and partially replaced by the 
somewhat more flexible concept of alliances.

Indeed, studies on the impact of climate clubs and the 
G20 show that the club formats studied do not take pri-
mary responsibility for emission reductions and the imple-
mentation of existing agreements, and thus cannot replace 
established multilateral formats (Berger et al., 2019; Unger 
and Thielges, 2021). Rather, they can help put new issues 
onto the international political agenda. A recent example 
is the climate negotiations in Sharm el-Sheikh, where 
the G77, a club-governance format, skilfully managed 
to put the issue of loss and damage onto the agenda via 
broadening alliances, and successfully established it as the 
third pillar of the UNFCCC international climate regime.

Exclusive formats such as health clubs do not lend 
themselves to the field of global health policy. Like 
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climate change, communicable diseases do not stop at 
national borders, while most non-communicable dis-
eases are not singular phenomena but expressions and 
concomitant features of human development patterns 
(UNDP, 2022: 3). The treatment of those affected is in 
accordance with the fundamental principles of human 
rights and medical ethics. The legitimacy and impact of 
such a club would thus be almost impossible to establish 
in a world affected by global environmental change. 
These global challenges in the field of human and plan-
etary health therefore require a response that is shared 
by the entire international community. 

Consequently, inclusive forms of multi-stakeholder 
alliances are ideal for accompanying and promoting global 
health policies for healthy people on a healthy planet. 
An example worth mentioning of such an issue-specific 
multi-stakeholder alliance in the health sector is the 
Global Alliance for Vaccines and Immunization (Gavi) 
(Section 7.2.4). The Global Alliance for Food Security 
(GAFS), adopted under the German G7 Presidency in 
2022, highlights the role of state club-governance for-
mats in establishing these issue-specific, inclusive global 
alliances in dealing with global challenges: in coopera-
tion with the World Bank, the World Food Programme, 
the FAO and the IFAD, and as part of Germany’s G7 
Presidency, it was possible, in view of the urgent needs 
involved, to put people’s health above disputes and to 
avert hunger despite geopolitical hardening. In this case, 
the G7 level made global governance possible through 
strategic alliances (Hornidge and Brüntrup, 2022; Flas-
barth et al., 2022).

In the field of climate policy, too, the G7 has signalled 
(at its 2022 summit in Elmau) its willingness to stimulate 
more effective and far-reaching action to support the 
Paris climate goals by establishing a climate club. The 
report by Stern and Lankes offers important guiding 
principles for a detailed design of the club (Stern and 
Lankes, 2022). Of these, the WBGU regards the fol-
lowing as key: (1) an inclusive design with a diverse 
composition of member states. Against this backdrop, 
the WBGU welcomes the call by Federal Chancellor Olaf 
Scholz explicitly pointing out that the club was not a G7 
initiative, but had to be “widely supported globally”. 
Corresponding discussions on further elements of design 
have been held as part of the climate negotiations in 
Sharm el-Sheikh and continued in the G20 under the 
Indian Presidency; (2) a variety of political programmes 
and measures to implement the Paris and Glasgow goals; 
and (3) a focus on incentives (instead of sanctions) 
for socially responsible climate-change mitigation and 
thus on a positive framework that looks to the future 
and lays out design options. This includes, for exam-
ple, supporting lower-income member states in driving 
forward industrial decarbonization or agreeing on joint 

international frameworks for industrial sectors. These 
incentives promise to encourage more member states of 
different income groups to join and thus to strengthen 
the club’s reach and power to act (BPA, 2022). As the 
authors note, this climate club “is not really a ‘club’ in the 
formal sense of the term (… but...) an Alliance of Leaders 
for Climate Action and Sustainable Growth” (Stern and 
Lankes, 2022: 8). The WBGU advocates establishing the 
term ‘alliance’ here in order to highlight its inclusiveness. 
Meanwhile, the question remains open as to whether 
such an alliance can also help facilitate the application 
of agricultural innovations in developing countries. In 
addition, research should be carried out to identify how 
the Just Energy Transition Partnerships (Box 7.4-1) can 
support the transformation of production systems in 
LMICs alongside a possible climate alliance. 

Based on these findings and the experience of the 
G7, G20 and climate- and health-policy alliances, an 
inclusive health alliance should be established follow-
ing the guiding principle of ‘healthy living on a healthy 
planet’. Such a health alliance should bring together 
willing governmental and non-governmental actors to 
jointly address global health issues. A key goal should be 
the creation of a “health knowledge sharing economy”, 
through which states can better prepare for – or even 
prevent – future global health challenges (WHO, 2021; 
Kickbusch et al., 2022). To achieve this, governmental 
and non-governmental members (Section 7.1.3.3) of the 
alliance would have to agree to share health data and 
pool financial, material and human resources. Within the 
framework of the health alliance, research and develop-
ment for new diagnostic and therapeutic agents, as well 
as for infrastructure could be promoted, and training and 
further education for health workers (Section 8.1) could 
be offered. With their voluntary membership, members 
would agree to develop surveillance mechanisms and 
find out about emerging potential health risks. In turn, 
they would benefit from new data and knowledge and 
be able to respond more quickly to emerging health risks 
(Kickbusch et al., 2022). It would also be particularly ad-
visable for a corresponding health-focused cooperation 
to pursue approaches that integrate the environment 
and health from the outset (concepts such as Planetary 
Health or One Health) and to address not only human 
health but also other environment-specific factors (Sec-
tion 7.3.1). Here, the format of issue-specific partnership 
formats and alliances is particularly advantageous, as 
membership can be flexibly designed; both governmental 
and non-governmental actors from different sectors can 
be brought together in this way. Closer cooperation be-
tween, for example, willing states, NGOs, pharmaceutical 
companies and environmental researchers could thus 
come closer to the goal declared by the WHO Council on 
the Economics of Health for All and begin restructuring 
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the global health system; the aim would be that not only 
the market, but also “public, private and community 
actors work together for the shared purpose of delivering 
health innovation for the common good” (WHO Council 
on the Economics of Health for All, 2021:10). A global 
health alliance could be initiated, for example, within 
the framework of existing clubs (G7, G20) and expanded 
to include other countries and actors from civil society, 
science and the private sector. 

7.3.4
Recommendations for action 

Advocate for more attention to the health and 
environment nexus in G7 and G20 negotiations
The WBGU recommends advocating the following in the 
negotiations at the G7 and G20 level:
 > Further strengthen the WHO as the coordinating 

body for global health cooperation. This includes 
further developing the financial structure, especially 
in the area of non-earmarked funding. Moreover, this 
means strengthening the WHO as a coordinating force, 
as an advocate for under-resourced health systems 
and under-represented societal groups, and as a key 
knowledge actor. 

 > Actively counteract fragmentation trends in the global 
health architecture. With the guidance of the 2030 
Agenda goals, it is now more urgent than ever to 
systemically identify, prevent and address environ-
mental-change and health risks. In order to ensure 
this in a highly differentiated institutional landscape 
in multilateral, regional and national forums, the 
WBGU advocates setting up an Inter-Agency Global 
Health Standing Committee in a similar way to the 
recommendations of the Think7 process under the 
German G7 Presidency (Kickbusch et al., 2022). The 
aim of such an agency would be to ensure coordina-
tion between global health organizations and alliances, 
their mandates and funding needs. 

 > Strengthen transregional dialogue and cooperation 
between health systems and international policy 
on the climate, biodiversity and the environment. 
Here, the WBGU advocates establishing high-level 
multi-stakeholder dialogues, for example within the 
framework of the Alliance for Multilateralism, and/
or in connection with the preparations for and the 
follow-up to the United Nations Summit of the Future. 

 > Gear the (further) training of health-sector person-
nel worldwide to the environmental-change-related 
health risks and the vision of ‘healthy living on a 
healthy planet’. In the context of the G7 negotia-
tions, the WBGU recommends introducing a Planetary 

Health Task Force at the level of the WHO to meet 
the challenges of systemically bringing together ex-
pertise on environmental change and health. During 
Japan’s current G7 Presidency, Japan’s explicit Uni-
versal Health Coverage focus enables the systematic 
embedding of the One Health and Planetary Health 
debates in health-system development worldwide. 

 > Prepare and successively push forward the estab-
lishment of a phased plan on internationally agreed 
funding for science and innovation systems at the en-
vironment-health interface. As in international climate 
financing, the SDG Stimulus Fund recently proposed 
by UN Secretary-General Guterres, or the Official 
Development Assistance that has been practised for 
decades, a system of shared – albeit differentiated – 
responsibility and funding developed by the inter-
national community is also needed in the preventive 
approach to environmental-health challenges.

In the context of the G20 and in order to productively 
shape the G7 as part of the G20, the WBGU recommends 
consciously working out a Team Europe approach to 
global health policy – as part of the G20, not as a pure 
G7 approach. The reason for this is that the division 
of the G20 into G7 and non-G7 members of the G20 
has repeatedly been problematic. The role of European 
coordination and alliance building is growing, especially 
against the background of increasing geopolitical ten-
sions. This applies to the EU’s global cooperation and 
security policies (Kloke-Lesch and Hornidge, 2023) and 
also in the field of global health policy, which depends on 
transregional cooperation. Europe is challenged to find its 
own answers here by relying on trust-based partnerships 
on all continents and in all country income groups (Africa 
Strategy of the BMZ; BMZ, 2023b). The dynamic chal-
lenges of environmental change and health are exam-
ples of further future challenges in which Germany and 
Europe are dependent on partnerships worldwide and 
beyond the classic geographical, economic and political 
boundaries. In preparation for this, it is important to 
invest today in their own credibility, partnerships and 
impact. The area of health policy is particularly suitable 
for practising future-oriented solidarity. 

7.4
European Union: moving towards an 
environmental and health union?

The European Union represents a close cooperation 
of states with a strong institutional framework and a 
transfer of authority from the Member States to the 
European level that is far-reaching by international com-
parison. Many, if not all, of the challenges addressed 
in the previous sections at the interface between the 
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environment and health require not only the systematic 
consideration of both topics but also closer cooperation 
across national frontiers. In principle, the EU with its 
institutional framework offers great potential for initiat-
ing a more effective protection of the environment and 
health and more comprehensive (and solidarity-based) 
preparedness for health threats and environmental crises 
within the EU. What follows in this section is an overview 
of EU policies and measures at the interface of environ-
ment and health, and thus of existing cooperation and 
collaboration between the Member States. The starting 
point for the discussion is the EU’s health policy and its 
health-policy competences. 

Furthermore, the EU, not least as a major economic 
area, can take on a leadership role and contribute to 
implementing the vision of ‘healthy living on a healthy 
planet’ and, across the board, the SDGs. With Team Eu-
rope, the Global Gateway Initiative and the new Global 
Health Strategy, the second part of the section presents 
current EU initiatives that are intended to have an ex-
ternal impact and reveal an enhanced claim by the EU 
to shape the future. Such outward action, as well as the 
direct consideration of the impact of European action 
on third countries, is urgently needed in view of the 
global nature of many environmental problems and 
international economic interdependencies. Also, due to 
its economic strength and the decisive importance of its 
Member States for its development paths to date, the 
EU has a special, also historical, responsibility to offer 
solutions for the implementation of the vision of ‘healthy 
living on a healthy planet’, to seek diverse collaborations 
in an increasingly multipolar world, and to involve and 
support poorer regions. However, the EU is currently 
only fulfilling this responsibility to a limited extent.

7.4.1
Health-policy competences and relevant  
EU policy areas

In the area of environmental and climate policy, the 
EU has been generating important ideas and setting 
ambitious EU-wide targets for some time now, and 
lays down extensive framework conditions for Mem-
ber States’ policies, or even directly for companies and 
households. The example of EU activities in the area of 
chemicals is presented in detail in Section 5.2. As recently 
as October 2022, the EU Commission proposed new 
rules and thresholds for improving air and water quality 
to protect health (European Commission, 2022b). The 
European Green Deal is probably the most prominent 
current example, as are the various more far-reaching 
strategies such as the ‘from stable to table’ strategy for 
a fair, healthy and environment-friendly food system 

(European Commission, 2020l) or the new European 
Adaptation Strategy (European Commission, 2021c) and 
comprehensive legislative packages such as the ‘Fit for 
55’ package (European Commission, 2021h), which were 
developed to flesh out and implement the Green Deal. 

European action and close cooperation between 
Member States is necessary in these areas, for example 
to establish uniform environmental standards for the 
European internal market, to ensure fair competition 
between companies in the Member States and to protect 
transboundary ecosystems (WBGU, 2020). In some areas, 
such as the necessary restructuring of energy-supply 
systems, they can and should be further deepened with 
a view to using renewable energies or in the context of 
European (grid) infrastructures.

The EU often refers to health in its environmental 
and climate-policy actions, e.g. explicitly in the Green 
Deal. On the one hand, the Green Deal as a whole is 
intended to protect people’s health and well-being from 
environmental risks and impacts. On the other hand, its 
implementation is supposed to aim for “the greatest pos-
sible benefits in terms of health, quality of life, resilience 
and competitiveness” (European Commission, 2019a). 
The new European Climate Adaptation Strategy (Euro-
pean Commission, 2021c) also focuses on the threats to 
health posed by climate change; a dedicated European 
Observatory on Climate and Health has been created 
for this in the context of the Climate-Adapt platform 
(ClimateADAPT, 2023).

7.4.2
Non-communicable diseases as a field of action

The COVID-19 pandemic sharpened the focus on the EU’s 
core health-policy fields of action (Box 7.4-1) in dealing 
with communicable and also non-communicable diseases. 

In the area of non-communicable diseases, EU health 
policy is generally limited to non-binding support pro-
grammes and recommendations. An important exception 
here is its very strict policy on dealing with tobacco, 
where its own competence to act is also explicitly based 
on Article 168 (5) of the TFEU. Relevant, more binding 
regulations with an effect on non-communicable dis-
eases, on the other hand, rely more heavily on other 
competences to act, such as the EU’s strong competences 
in environmental policy or consumer protection.

Yet there are also good reasons for cooperation at the 
European level on non-communicable diseases such as 
lifestyle-related or mental diseases, even if these initially 
seem less obvious than communicable, cross-border 
threats to health. Cooperation here serves to exploit 
synergies brought about by the closer exchange of 
knowledge and experience via effective programmes 



European Union: moving towards an environmental and health union?  7.4

263

and measures and the pooling of corresponding research 
funds and efforts. The EU is following this idea and cur-
rently also increasingly addressing the field of non-com-
municable diseases in general, even where they do not 
concern environmental health risks. This is reflected in 
particular in the increased funding of the EU4Health 
programme under the current financial framework and 
the EU’s ‘Healthier Together’ initiative (European Com-
mission, 2022k). 

This EU initiative aims to support Member States in 
reducing the burden of disease from non-communicable 
diseases by focusing on disease prevention and health 
promotion. It complements the European focus on cancer 
control through the Beating Cancer Plan as part of the 
European Health Union initiative (European Commis-
sion, 2021e). The initiative provides financial support 
(from the EU4Health programme) for Member State 
programmes. With its focus on prevention and health 
promotion, the initiative certainly follows a similarly 
systematic, overarching approach to creating healthy 
living environments and encouraging and enabling 
health-conducive behaviour (Chapter 4). 

7.4.3
Communicable diseases and cross-border health 
risks: the European Health Union

In the field of communicable diseases and cross-border 
health risks, cooperation between Member States at all 
levels – from the identification and assessment of po-
tential health risks to their containment – is of great im-
portance. The same applies to preparing for such health 
risks, for example by the jointly organized and financed 
provision of capacity to defend against health risks 
and for (solidarity-based) support for Member States 
that are particularly hard hit by a health crisis. The EU 
was already active in these fields before the COVID-19 
outbreak, in line with its competence to act in health 
policy essentially in a coordinating capacity, for exam-
ple to ensure the necessary exchange of information 
between Member States (Box 7.4-1). Shortly before the 
outbreak of the pandemic, the European Civil Protection 
Mechanism was revised (‘rescEU’), under which the EU 
and seven participating non-EU states organize their 
preparedness capacity for crisis situations, including 
those caused by natural disasters (EU, 2019). 

In 2020, however, it soon became apparent that the 
structures in place at the European level for coordinated 
capacity building in preparedness and for coordinated 
and effective responses by Member States were in-
sufficient. Despite early political affirmations of the 

Box 7.4-1

The role of the EU in its Member States’  
health policies

Although the responsibility for health policy in the EU lies 
primarily with the Member States, the EU’s actual influence on 
health and health systems goes further than initially suggested by 
its rather limited supporting competence to act in health policy.

The EU is only expected to complement the health pol-
icy of the Member States, i.e. instead of shared competence 
it only has a complementary authority to act (Art. 168 (1) 
Treaty on the Functioning of the European Union (TFEU)). In 
this sense, however, it can be active in a broad range of areas, 
from improving public health to prevention and research, to 
combating health threats and diseases; above all, it can promote 
health-policy topics through initiatives, recommendations and 
support programmes, and work towards the coordination and 
harmonization of national health policies (Art. 168 (1) of the 
TFEU). In addition, the EU aims to ensure and promote a high 
level of protection of human health in all its other relevant 
policies and activities (Art. 168 (1) of the TFEU and Art. 9 of 
the TFEU). This so-called integration clause corresponds to the 
health-in-all-policies principle (Box 7.1-5). 

The EU’s health-policy measures and influence encom-
pass a wide range of programmes, strategies and legislative 

frameworks. In an overview, Bucher (Bucher, 2022), for exam-
ple, distinguishes five fields through which the EU directly or 
indirectly shapes and addresses health, the determinants of 
health or health systems in the Member States. In addition 
to the implementation of the health-in-all-policies principle 
in other EU policy areas, these include the management of 
communicable and non-communicable diseases – whereby 
the EU’s room for manoeuvre is, however, rather limited by 
its health-policy competence – as well as research policy and 
research funding. Furthermore, although the organization of 
healthcare systems is explicitly the responsibility of the Mem-
ber States (Art. 168 (7)), here, too, the EU influences access, 
funding, personnel and even medicines and medical products 
through legislation that enforces the freedoms of the internal 
market as well as through cohesion policy, the European Pillar 
of Social Rights and the framework for economic or fiscal 
governance (Greer et al., 2019).

The EU pursues the integration clause systematically and 
consistently in many policy areas (Bucher, 2022) in which 
health protection plays a key role and where it often has a 
stronger competence to act than in actual health policy. These 
include, for example, consumer protection, occupational health 
and safety and – very intensively – environmental policy, 
where health protection is a very explicit objective of the EU’s 
corresponding competence to act (Art. 191 (1) of the TFEU).
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importance of joint and united action in the COVID-19 
crisis, national thinking patterns and strategies quickly 
prevailed, for example when the shortage of medical 
protective equipment became apparent. Together with 
incomplete information sharing and inconsistent data 
collection, this led to national go-it-alone efforts that 
prevented a more effective defence against health risks, 
and a focus of defence on the regions and individuals 
that were particularly affected. Last but not least, the 
national solo responses affected a cornerstone of the EU: 
the freedoms of the European internal market (for an 
overview of the EU reactions to COVID-19, see Forman 
and Mossialos, 2021). The recently established rescEU 
capacity under the European Civil Protection Mechanism 
was overwhelmed by the response to a crisis affecting 
many Member States at virtually the same time.

The EU responded to the perceived deficits in cri-
sis preparedness and crisis management by increasing 
funding for rescEU and the European Civil Protection 
Mechanism (Council of the European Union, 2021) and 
structurally with the initiative for a European Health 
Union (European Commission, 2020c), which basically 
involves: 
 > a new legal framework for preparing for and the 

prevention of cross-border health risks (EU, 2022a), 
 > a stronger mandate for the European Centre for Dis-

ease Prevention and Control (EU, 2022b),
 > a stronger mandate for the European Medicines 

Agency (EMA) (EU, 2022c) and a new strategy on 
medicines (European Commission, 2020f), and

 > the establishment of a new Health Emergency Prepar-
edness and Response Authority (HERA) (European 
Commission, 2021d) – within the EU Commission 
(as a Directorate General). 

These elements of the Health Union have already been 
adopted and implemented (European Commission, 
2022i). They are to be complemented by a legal frame-
work for the creation of a European Health Data Space, 
which is currently still being negotiated (European Com-
mission, 2022c), and the Beating Cancer Plan (European 
Commission, 2021e). 

While the European Health Union does not change 
the EU’s fundamentally complementary competence in 
health policy, it does strengthen its role in promoting 
and coordinating cooperation between Member States. 
As core elements, the European Health Union will estab-
lish stronger, more uniform monitoring and information 
systems across Europe for identifying, monitoring and 
assessing (cross-border) health risks, as well as system-
atic planning and reporting processes on prevention 
and response measures at the European and national 
level, through which these measures will be more closely 
coordinated and, at the same time, reviewed by means 
of regular reports and stress tests. A clear procedure 

and framework will be defined for the (voluntary) joint 
procurement of medical countermeasures, which at least 
also provides for the possibility of excluding compet-
ing parallel procurements by participating countries. In 
crisis situations, the ability to declare a public-health 
emergency increases the EU’s room for manoeuvre and 
allows its authorities to take quicker decisions. HERA and 
EMA are also working to strengthen the EU’s strategic 
autonomy in the provision and allocation of medicines, 
protective medical equipment and other countermeas-
ures identified as necessary in the face of possible future 
health risks. To this end, the corresponding stocks are to 
be expanded, supply chains checked for possible bot-
tlenecks, the EU’s own production capacities extended, 
and global partnerships strengthened.

COVID-19, i.e. an infectious disease, was the starting 
point for this welcome closer cooperation between Mem-
ber States and stronger coordination by the EU in the Eu-
ropean Health Union. However, the EU’s own approach 
to strengthening crisis prevention, preparedness and 
response is based on a broader systemic understanding 
of future health risks, under which not only infectious 
diseases are considered cross-border health risks in the 
sense of the Health Union and the new legal order. They 
are now broadly defined to include health risks of a bio-
logical (e.g. antimicrobial resistance) or chemical origin, 
as well as environment- and climate-related hazards or 
even risks of unknown origin, and other events that may 
constitute a public-health emergency of international 
concern under the International Health Regulations 
(Box 7.2.2) (Article 2(1) Regulation 2022/2371/EU). 
In the communications and decisions on the Health 
Union, the EU also refers several times to the One Health 
concept and sees the Health Union in interaction with 
its environment- and climate-policy efforts, particularly 
also with the European Green Deal. 

7.4.4
EU’s external and international stimuli  
and initiatives

At the international level, the EU could in principle, based 
on its economic power alone, provide influential ideas to 
protect and promote health in the sense of this report, 
and to advance the implementation of the SDGs. Not 
least because of the EU’s limited competences to act vis-
à-vis the Member States, the EU’s external presence and 
actions as a community have seldom been as consistent 
and strategic, particularly in the area of health, as would 
correspond to Europe’s economic and political weight in 
an increasingly multipolar world. In essence, this lack of 
strategic ambition in health policy only changed with the 
outbreak of the COVID-19 pandemic (Kickbusch, 2023). 
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The EU Commission proclaimed Team Europe as a 
new joint European approach (European Commission, 
2020e) in response to the COVID-19 pandemic and to 
combat its effects in partner countries. Team Europe aims 
to provide faster and more effective support by pooling 
the resources and expertise of the EU, its Member States 
and the European financial institutions, especially the 
European Investment Bank and the European Bank for 
Reconstruction and Development, and by providing joint 
and coordinated support. Externally, Europe’s stronger 
integration and its coordinated approach are also in-
tended to express the EU’s claim to global leadership in 
the fight against pandemics. In addition to emergency 
responses, supplying vaccines, medical protective and 
countermeasures, and strengthening local health systems, 
the support is also aimed at helping businesses and 
building local knowledge and local production capacity. 
Up to now, €47.7 billion in financial support has been 
provided to partner countries under the Team Europe 
scheme, with total financial commitments increasing 
significantly from an initial €20 billion to a current total 
of €53.7 billion (European Commission, 2022a, g). 

Beginning with the pandemic response, the Team Eu-
rope scheme with its ‘Team Europe Initiatives’ has since 
also become a core element of the development-policy 
programmes and priorities for the current 2021–2027 
support period. More than 150 Team Europe initiatives 
around the world aim to overcome critical development 
obstacles in partner countries and regions, and to contrib-
ute to the implementation of the SDGs by pooling support 
and expertise from Europe. About €79.5 billion has been 
earmarked for this (European Commission, 2021c).

The EU’s new foreign- and development-policy aspi-
rations are also evident in the Global Gateway Initiative, 
which was launched at the end of 2021 in response to 
China’s Global Development Initiative. The EU initiative 
takes up agreements made by the G7 to close the global 
investment gaps in the field of infrastructure. Key pri-
orities were developed at the EU-AU Summit 2022 in 
close consultation with African partners. A dedicated 
Africa-Europe Investment Package of at least €150 bil-
lion was announced at the summit to support the joint 
goals of the 2030 Agenda and the AU Agenda 2063 
(EU, 2022e). In general, the Global Gateway Initiative 
aims to promote infrastructure development in partner 
countries through value-based, transparent and trust-
based infrastructure partnerships on equal terms that are 
in line with the 2030 Agenda and the goals of the Paris 
Agreement. The EU uses a broad understanding of the 
infrastructure concept that includes structural projects 
in the areas of digital developments, climate and energy, 
education, transport and health (European Commission, 
2021l). The aim is to mobilize up to €300 billion over 
the 2021–2027 period from the EU, EU Member States 

and the EU’s financial and development institutions (EIB 
and EBRD). However, few tangible proposals have been 
forthcoming since the initiative was adopted and critical 
voices are on the increase, especially on the African 
continent. It seems fair to ask whether this really is a 
trust-based partnership project or merely the renaming 
and re-budgeting of initiatives that are already in place. 

In the field of health, Global Gateway explicitly refers 
to the European Health Union, which in turn is based on 
international cooperation and support: the strengthening 
of the Union’s crisis resilience and strategic autonomy 
is to be achieved not only through industrial policy or 
inward-looking measures but also in cooperation with 
international partners. In addition, it aims to support 
global partners’ preparedness for health crises by sup-
plying them from EU stocks, and in their preparedness 
for future health crises by developing local skills and 
production capacity (European Commission, 2021a, d).

With its new Global Health Strategy (European Com-
mission, 2022h), the EU Commission describes key cor-
nerstones, principles and lines of action for implementing 
the European Health Union’s external dimension. The 
strategy links the European Health Union initiative with 
the EU’s Global Gate initiative and also ties in with the 
Team Europe approach in European development policy. 
It explicitly underlines the EU’s new aspiration to play a 
more decisive role in shaping European values not only 
internally but also at the international and global level, 
in addition to playing a leading role in financial terms in 
the implementation of development and health-policy 
goals. In this way, the strategy makes global health a key 
pillar of EU foreign policy and an issue of key geopolitical 
relevance in terms of both cooperation with international 
partners and the strategic autonomy of the EU itself. 

The Global Health Strategy sets three broad and not 
clearly definable policy priorities: to “(1) deliver better 
health and well-being of people across the life course; (2) 
strengthen health systems and advance universal health 
coverage; and (3) prevent and combat health threats, 
including pandemics, applying a One Health approach.” 

The strategy recognizes that, compared to the previ-
ous EU Global Health Strategy adopted in 2010, which 
was considered to have had little influence (Veron et 
al., 2022:1), new requirements in terms of content and 
new approaches to implementation are necessary. New 
causes of disease such as climate change, environmen-
tal degradation or humanitarian crises must be taken 
into account, as must new or growing challenges from 
antimicrobial resistance, mental illnesses or personnel 
and material bottlenecks in health and care systems, as 
well as the challenges and opportunities generated by 
digitalization. Finally, the strategy must bear in mind 
the changing geopolitical situation and, following the 
experience of the COVID-19 pandemic, address issues 
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of equity and sovereignty (in the sense of strategic 
autonomy and resilience) in the health sector. 

The strategy outlines a comparatively detailed and 
comprehensive picture of the goals of global health policy 
in twenty guiding principles and further differentiated 
lines of action (Box 7.4-2). The strategy addresses inter-
nal cooperation within the EU Commission and between 
the Commission and Member States but also multilateral 
health governance and partnerships, with which the EU 
would like to become more involved in global health pol-
icy in the future. In the strategy, the EU clearly positions 
itself in favour of concluding a legally binding pandemic 
treaty (Section 7.3) and strengthening the WHO as a 
key multilateral actor. At the same time, the EU itself 
is seeking a more influential, autonomous role in the 
WHO (and also in other international organizations in 
line with its financial contributions) and is seeking the 
support of the G7, G20 and other international partners 
to achieve this. In addition, strategic ‘real’ EU health 
partnerships with other countries and regions will be 
expanded, in which both sides assume their respective 
responsibilities for global health, and health will be re-
inforced as a key pillar of the Global Gateway Initiative. 
Economically weaker countries and regions and those 
with weaker health systems are to be specifically sup-
ported in achieving sovereignty in the health sector, and 
enabled to contribute to the implementation of the global 

health goals. A separate section on financing announces 
an increase in funding and the generally stronger orien-
tation of EU programmes towards funding global health. 
The application of innovative financing models involving 
private investors is also addressed. 

As the Global Health Strategy was only presented 
at the end of 2022, its implementation cannot yet be 
assessed. Initial reactions criticize the relatively strong 
focus on health security and, correspondingly, on human 
health, and the fact that only weak references are made 
to ecosystems or climate-change mitigation (van den 
Pas, 2022; Kickbusch, 2023), although climate-change 
mitigation, biodiversity protection and environmental 
pollution are mentioned in the strategy in principle. 
The strategy also aims at a stronger role for private in-
vestors in financing issues, which is criticized by some 
(van den Pas, 2022) and praised by others (Veron et al., 
2022). The rather general statements on international 
trade and on the discussion of intellectual property are 
viewed critically, as they leave open whether the EU 
consistently lives up to its own claim of cooperation 
with sovereign partners in the field of health through 
corresponding transfers of knowledge and technology 
(Kickbusch, 2023; Veron et al., 2022: 7 f.). 

Box 7.4-2

Guiding principles of the new EU  
Global Health Strategy

1. Prioritise tackling the root causes of ill health, paying par-
ticular attention to the rights of women and girls, and to 
vulnerable populations and disadvantaged groups.

2. Improve equitable access to a full range of essential 
health services from health promotion to disease preven-
tion and affordable quality treatment, rehabilitation and 
palliative care to fight communicable and non-communi-
cable diseases.

3. Improve primary healthcare with built-in surge capacity, 
and enhance core public health capacities to meet 
the  requirements of the International Health Regulations.

4. Foster digitalisation as a fundamental enabler.
5. Boost global health research to develop the technologies 

and countermeasures which are necessary to improve 
health.

6. Address workforce imbalances and foster skills.
7. Strengthen capacities for prevention, preparedness and 

response and early detection of health threats globally.
8. Work towards a permanent global mechanism that fosters 

the development of and equitable access to vaccines and 
countermeasures for low- and middle-income countries.

9. Negotiate an effective legally binding pandemic agreement 
with a One Health approach and strengthened International 
Health Regulations.

10. Build a robust global collaborative surveillance network to 
better detect and act on pathogens.

11. Apply a comprehensive One Health approach and intensify 
the fight against antimicrobial resistance.

12. Link effectively all policies and measures that have an 
impact on global health within the Commission, EU agen-
cies and EU financing institutions.

13. Better link and coordinate policies and measures of the EU 
and its Member States to speak with one voice and deliv-
er effective action worldwide.

14. Support a stronger, effective and accountable WHO.
15. Steer the new global health governance by filling gaps and 

ensuring coherence of action.
16. Ensure a stronger EU role in international organisations 

and bodies.
17. Expand partnerships based on equal footing, co-ownership, 

mutual interest and strategic priorities.
18. Strengthen engagement with key global health stakeholders.
19. Enhance EU finance for global health with maximum 

impact.
20. Assess progress and ensure the accountability of the EU’s 

global health action through permanent monitoring and 
assessment.

Source: European Commission, 2022h
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Overall, the Global Health Strategy nevertheless offers 
numerous welcome and important stimuli and ideas. The 
guiding principles (Box 7.4-1) embrace essential ele-
ments also formulated in the vision (Chapter 3), such as a 
focus on disease prevention and health promotion, fairer 
and more autonomous access to medical care, and the 
recognition that future diseases and health challenges 
will affect a large number of policy areas and require 
cooperation between many different policy areas. 

The EU’s aspiration to shape global health should 
also be seen in a positive light. It is underlined by the 
Global Health Strategy and its implementation by means 
of targeted partnerships with countries, regions and in-
creased cooperation with other influential actors in the 
field of global health. However, it remains to be seen how 
sustainable these stimuli will be. Initially, the strategy is 
formally a Communication from the Commission which 
does not bind the Member States. Precisely because of 
its far-reaching European ambition to shape and inte-
grate, and the EU’s simultaneously limited competence 
to act in the field of health, much also depends on what 
conclusions the European Council will draw from this 
Communication; these could have a more binding effect 
on the Member States (Kickbusch, 2023; Veron et al., 
2022: 10). It is therefore all the more important that the 
strategy provides for a dedicated framework for mon-
itoring and evaluating its implementation and impact, 
as well as for a regular and structured exchange with 
stakeholders, the European institutions, the European 
Council and Europe’s civil society on the progress made.

However, economically weaker countries and trading 
partners in particular are currently looking with a certain 
degree of scepticism at the EU’s stronger aspiration to 
orient its foreign policy and economic relations more 
towards climate-change mitigation and sustainability. 
They see this aspiration as an attempt to push through 
the EU’s own economic interests and to seal off Euro-
pean markets by further integrating climate-related and 
general sustainability policy objectives and standards 
(Youngs and Ülgen, 2022). Particular criticism has been 
directed at the EU’s CO2 border-adjustment mechanism, 
which in future aims to offset cost and competitive 
disadvantages for European companies that may arise 
as a result of European climate policy vis-à-vis foreign 
competition from countries with less ambitious climate 
policies. Irrespective of whether this is seen as a deliber-
ate economic-policy strategy on the part of the EU or not, 
it can at least be criticized for the fact that, although the 
EU has pursued important goals with initiatives such as 
the Green Deal, it has for a long time paid only little at-
tention to the effects on other countries, and in particular 
on Africa as a neighbouring continent (Messner, 2022). 

Overall, the EU has hitherto lacked an overarching 
foreign-policy strategy that consistently refers to the 

2030 Agenda and formulates corresponding guidelines 
for partnerships in a multipolar world (Kloke-Lesch 
and Hornidge, 2022). The recently presented Strategic 
Compass for Security and Defence in Europe does not 
do this, as it lacks both a clear concept on partnerships 
and a reference to the 2030 Agenda. A foreign-policy 
strategy that addresses these deficits, on the other hand, 
could respond to the criticism and concerns from devel-
oping countries and counter them with offers of part-
nerships based on respect. In this way, the EU could also 
fulfil its part of the necessary cooperative assumption 
of responsibility for the implementation of the global 
sustainability agenda. 

7.4.5
Recommendations for action 

Despite its limited competence to act on health policy, 
the EU is already very active at the interface of health 
and the environment. Many of its legislative packages, 
programmes and initiatives already take up essential 
elements described in the previous chapters of this re-
port. This policy course should be consolidated and 
health protection and promotion taken into account 
even more extensively and systematically than it has 
been up to now. 

Maintain the level of ambition
Despite the economic challenges posed by high energy 
prices and high inflation, the EU should not scale back 
its current level of climate and environmental ambition, 
or give in to pressure from Member States. Germany 
should work decisively to advance the implementation 
of the Green Deal, while encouraging cooperation and 
social equity among Member States.

Expand intra-European solidarity
Strong intra-European solidarity is necessary, especially 
in view of the current geopolitical and economic chal-
lenges. Poorer Member States should be given sufficient 
support, also to enable them to expand and strengthen 
their health systems. For example, to promote societal 
resilience in all Member States, it should not be possible 
for financial resources to be diverted from long-term 
prevention and health-promotion measures by short-
term savings constraints. 

Set up and expand EU-wide transparency 
mechanisms, evaluation systems and  
monitoring systems
The surveillance and reporting systems on health-
risk factors and health envisaged under the European 
Health Union should be implemented and extended to 
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include non-communicable diseases and their risk factors 
(Bucher, 2022). In this context, long-term platforms and 
research infrastructures should be created and expanded 
wherever possible, to pool and exchange existing knowl-
edge on diseases, risk factors and effective (preventive) 
countermeasures. Furthermore, in order to enhance its 
credibility in health-policy fields, the EU should be more 
transparent and explicit about the extent to which it is 
active in the field of health protection and promotion, 
and how it takes health issues into account in its deci-
sions. This also includes the development of a common, 
more consistent framework for assessing the state of 
health systems in Member States (Bucher, 2022). 

Provide and merge health and environmental data 
The EU is currently negotiating the creation of a Eu-
ropean Health Data Space. There should be research 
on whether the initiatives launched in this context are 
already sufficient to exploit the potential of broader 
data use for policy, health-system operations and re-
search. In particular, the question should be asked as 
to whether, in view of the future health challenges as 
a result of climate change, biodiversity loss and pol-
lution, not only health- and environment-related data 
but also data on behaviour and socio-economic factors 
are already sufficiently integrated. The question also 
arises as to whether data collected by private compa-
nies are already sufficiently accessible, especially for 
research purposes. Attention should be paid in this 
context not only to the national availability and ac-
cessibility of data in the individual Member States but 
also to cross-border availability for research purposes 
in the EU (Bucher, 2022). 

Expand partnerships and integrate  
them strategically
As announced in the Global Health Strategy, the EU 
should seek and strengthen environmental and health 
partnerships based on mutual cooperation and clear own-
ership of joint objectives by both sides. Such partnerships 
should be embedded in an overarching foreign- policy 
strategy that, unlike the recently presented Strategic 
Compass for Security and Defence in Europe, explicitly 
takes up and classifies the 2030 Agenda as a frame of 
reference. Partnerships should be in line with the goals of 
the 2030 Agenda and contribute to the implementation 
of, for example, European climate-change-mitigation 
goals at the global level. At the same time, the EU should 
be careful not to exclude economically weaker countries 
and partners through this strategic approach. Especially 
in the current (economic) crises, it should support weaker 
partners (‘healthy recover forward’) so that they do 
not have to restrict their own health, climate and sus-
tainability goals or postpone their implementation as a 

result of price increases and supply bottlenecks, which 
restrict financial leeway and/or undermine acceptance 
for longer-term measures. 

7.4.6
Research recommendations

The EU’s competences in the health context 
Up to now, the EU’s has had relatively limited compe-
tencies on policy in the health field, although it does 
have a broader impact on health through other fields 
of action than might initially be assumed. Nevertheless, 
there should be research on whether an expansion of 
competences would have substantial additional benefits 
in the health sector beyond the decisions on the imple-
mentation of the European Health Union, or whether 
decentralized responsibilities should be retained in ac-
cordance with the subsidiarity principle.

Examine sanctioning mechanisms 
The newly created mechanisms for preventing and 
combating health crises in the EU are important steps 
in principle, but their impact should be scientifically 
evaluated in detail. In particular, it remains to be seen 
whether the Member States are actually required to 
cooperate sufficiently in the event of a crisis. Against 
this background, it should be examined whether more 
specific sanctioning mechanisms are necessary and how 
they could be designed.

Evaluate the EU’s ‘Healthy together’ initiative 
The EU’s new ‘Healthy together’ initiative on non-com-
municable diseases already goes quite a long way in 
addressing long-term behavioural aspects and preven-
tion, while the Health Union is relatively strongly fo-
cused on infrastructures, medicines, medical equipment, 
etc. Is there anything missing, and if so, what? Where 
do behavioural aspects and prevention need to be more 
firmly embedded?

7.5
International funding: overcome barriers

The IPCC’s Working Group II regards financial barriers as 
an important obstacle to adapting the health sector to 
the consequences of climate change. Adaptation funding 
often does not reach the areas most affected by the 
consequences of climate change (IPCC, 2022d). In order 
to generate the capital needed to achieve multilateral 
sustainability goals, various financing instruments that 
combine state development financing and private capital 
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flows with sustainability goals are being discussed by 
academics and at the level of multilateral organizations 
(UN, 2022a). At the same time, UNCTAD and the IMF 
forecast an annual SDG financing gap of US$4,300 billion 
for the period 2020–2025. Many high-income countries 
are currently falling short of their targets in terms of 
the level of their contributions to development finance. 
Low-income countries in particular may be forced by 
these high financing requirements to take on more debt, 
which would further worsen their financial position 
(OECD, 2022a). Even though it is said that the private 
sector plays an important role in financing this gap, its 
participation has to date failed to meet the expectations 
of the 2030 Agenda (OECD, 2022a). Yet the mobilization 
of private capital is urgently needed, and not only be-
cause of global crises such as climate change and biodi-
versity loss (Mélonio et al., 2022). The Least Developed 
Countries (LDCs) in particular are not benefiting from 
private investment at present. From 2012–2018, only 
6 % of development finance from private sources was 
directed to LDCs, mainly through multilateral develop-
ment banks (OECD and UNCDF, 2020).

The following describes instruments which, due to 
their scalability, can facilitate and accelerate the raising 
of the necessary amounts of capital and, at the same 
time, address existing global inequalities with regard 
to access to capital and the investment opportunities 
that can be realized from it. Other approaches, such 
as global public investment, could also be of great im-
portance, but they are currently only used to a very 
limited extent. The concept of Global Public Investment 
(GPI), an approach to international development finance 
proposed by Reid-Henry (Reid-Henry, 2019), can help 
strengthen the international provision of public funds 
to promote sustainable development (Glennie, 2019). In 
contrast to the existing understanding of development 
finance, GPI seeks to involve a larger number of coun-
tries – within their means – in the process of raising 
and allocating funds. Individual performance would be 
measured against standardized criteria that have yet to 
be defined, for example per-capita income or economic 
growth. Here, as a first step, further research is needed 
on what factors are necessary to encourage greater use 
and on how the instruments can be used to promote the 
vision of ‘healthy living on a healthy planet’. 

7.5.1
Debt swaps: reduce debt burdens, strengthen 
environmental and health protection

Debt swaps have long been seen by academics as a way 
to encourage investment in areas such as environmental 
protection or biodiversity conservation while relieving 

low- and middle-income countries of some of their debt 
(WBGU, 2002; WBGU, 2020). At the G7 level, there are 
calls for greater use of debt-conversion instruments due 
to the high debt burden of many countries, especially 
as a result of the economic impact of the COVID-19 
pandemic (Deutz and Hansen, 2022). In a debt swap, a 
lender – usually a state – waives its claim to repayment 
of a loan that has been granted. In return, the borrowing 
state agrees to use a predetermined sum to finance a 
domestic development project. Since debt swaps si-
multaneously reduce a country’s debt volume and allow 
investments in areas such as environmental or health 
protection, they are seen as an attractive instrument 
of development finance (Essers et al., 2021). For a long 
time, so-called debt-for-nature swaps were a frequently 
considered instrument. More recently a wider discussion 
has developed on debt-for-climate swaps (Volz et al., 
2022a), which are intended to enable highly indebted 
low-income countries to adapt to the consequences of 
climate change. One of the first debt-for-climate swaps 
of US$21.6 million was carried out in 2015 with the 
participation of Seychelles and the Paris Club, an in-
formal grouping of countries to resolve sovereign debt 
difficulties (Silver and Campbell, 2018). 

In the area of health, too, so-called debt-for-health 
swaps have been discussed since 1992 within the frame-
work of the WHO (WHO, 1992a). The Global Fund to 
Fight AIDS, Tuberculosis and Malaria, or Global Fund 
for short, has been running a programme called Deb-
t2Health since 2007, in which debts are cancelled and 
redirected into investments in national health systems 
and disease control. The Global Fund is an initiative 
of the G8 countries and is funded by donations from 
governments and the private sector. Germany is one 
of the countries making the largest contributions to 
the Debt2Health programme (The Global Fund, 2021). 
However, the amount of funding available for the pro-
gramme is limited: in total, only US$232 million has been 
raised since 2007 to support national health programmes. 
Before the Global Fund’s last Replenishment Conference 
in September 2022, however, Germany pledged a con-
tribution of €100 million for debt swaps in the coming 
2023–2025 funding period. Overall, though, funding 
obtained via debt swaps is only of secondary impor-
tance for the Global Fund, which was able to distribute 
US$4.2 billion in 2020 alone. The small scale of the 
Debt2Health programme for financing the Global Fund 
suggests that the programme does not yet seem to be 
worth implementing in many countries. At the same time, 
there has been no assessment of the experience of the 
countries participating in the Debt2Health programme 
to date, so that an evaluation of this programme could 
provide ideas for future improvements (Tandon et al., 
2021). There are proposals for measures such as including 
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sustainability goals and risks in the evaluation of public 
debt, or offering private investors better incentives to 
participate in restructuring; one idea is to involve the 
World Bank in restructuring processes (Volz et al., 2021).

However, this low level of usage of debt swaps does 
not only apply to debt-for-health swaps. Many of the 
other debt-swap programmes have also fallen short of in-
itial expectations, so that debt swaps play only a marginal 
role in international development finance overall; up to 
now they have done little to alleviate the debt burden 
of low-income countries (Caliari, 2020). It often remains 
unclear what additional contribution in terms of funds 
a debt-swap generates, and what contribution would 
have flowed into a development project even without 
the use of this instrument. Parallel structures, such as 
the Global Fund’s Debt2Health programme, are often 
set up to distribute funds; it would therefore be pos-
sible for funds to bypass systems and decision-making 
processes in the borrowing country (Essers et al., 2021). 
The process of carrying out a debt swap is still hardly 
standardized, so that high transaction costs relative to 
the volume are incurred. 

In total, high transaction costs and lengthy processes 
mean that the volume of debt-swap transactions to date 
has been negligible, especially in relation to the existing 
total debt volume of low- and middle-income countries. 
Parallel to this, a critical academic discussion on the 
debilitating effects of high public debt in low-income 
countries should be noted: these effects result in the 
emergence or continuation of dependencies and unequal 
power relations and cannot be solved by debt swaps 
(Penet and Flores Zendejas, 2021).

On the other hand, the ongoing academic debate on 
debt swaps from different viewpoints shows that the 
instrument is still seen as having the potential to become 
more widespread (Caliari, 2020). The combination of 
financial relief for indebted countries and investment in 
their health systems or adaptability to global environ-
mental changes is one of the main arguments in favour 
of debt swaps. To encourage greater use, it is important 
to avoid too much fragmentation (debt-for-health, -cli-
mate, -nature) of programmes and, where possible, to 
standardize the associated processes to reduce the cur-
rently high transaction costs (Sirimaneetham, 2021). It 
should be taken into consideration that such processes 
take place at a global level, so that debt swaps are not 
focused on the claims of high-income countries as in the 
past. Standardizing the processes for implementing debt 
swaps, regardless of the individual use in each case, can 
help to promote their dissemination. A scientific evalu-
ation of existing debt-swap programmes, especially the 
Debt2Health programme, can help identify best practices. 
For debt swaps related to climate change and SDGs, the 
UN Economic and Social Commission for Western Asia 

has developed an initial proposal on how debt swaps can 
also be used more frequently in middle-income countries 
by means of regional cooperation (UN ESCWA, 2022). 

7.5.2
International Finance Facility for Immunisation 
as a model for climate finance

The International Finance Facility for Immunisation 
(IFFIm) is an institution founded in 2006 that raises 
funds from private investors for the goals of the Global 
Alliance for Vaccines and Immunization (Gavi) by issuing 
so-called vaccine bonds (Fig. 7.5-1). Gavi is an alliance 
of public and private groups that provides low-income 
countries with rapid and widespread access to immu-
nization against diseases such as polio. Children are 
a special focus group for Gavi. Using the IFFIm was 
also discussed for the distribution of a vaccine against 
COVID-19 (Stamm et al., 2021). The IFFIm is one of 
the most successful innovative financing instruments 
in the field of global health (Atun et al., 2017). Thanks 
to payment commitments by high-income countries that 
guarantee repayment of the funds raised, the IFFIm 
raises funds on international capital markets to subse-
quently on-lend to Gavi. These guarantees from countries 
with high credit ratings also lead to a high credit rating 
for IFFIm’s vaccine bonds, which makes an investment 
attractive and low-risk (Fig. 7.5-1). 

Raising private funds makes it possible to front-
load necessary investments (Barder and Yeh, 2006). 
Front-loading here means the implementation of pro-
grammes – immunization programmes in the case of the 
IFFIm – within a short period of time by raising private 
capital, instead of spreading the programme over a longer 
period of time. The successful approach of front-load-
ing investments by attracting private funds backed by 
repayment commitments from high-income countries 
could also be used for climate finance (Ketkar, 2014; 
Kraemer et al., 2022) or for implementing the SDG Fund 
proposed by UN Secretary General, António Guterres. In 
this way, high-income countries could share the great 
financing requirements for climate-change adaptation 
and mitigation measures in low-income countries without 
any short-term impact on their current budgets. Kraemer 
et al. (2022) propose a Finance Facility against Climate 
Change (F2C2), which could be set up under the auspices 
of the G20. As with IFFIm’s vaccine bonds, the favourable 
financing conditions achieved through the high credit 
rating could also help low-income countries, which would 
have been offered significantly worse conditions if they 
had tried to raise private funds directly.
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7.5.3
Mobilize private capital: identify instruments

In recent years, several other instruments have been 
developed which international institutions or companies 
can use to mobilize private capital for implementing 
sustainability goals. Social impact bonds are just one 
instrument; it is examined here as an example.

Social impact bonds are bonds that link the amount of 
repayment from a loan taken out to the achievement of 
predefined sustainability goals. The funds raised through 
the bonds are used to combat social problems and usu-
ally involve savings for the borrowing side; these are 
then available to repay the loan (Edmiston and Nicholls, 
2018). When social impact bonds are aimed at projects 
in low-income countries, they are also called develop-
ment impact bonds (Clarke et al., 2018). However, social 
impact bonds in the health sector, e.g. with reference 
to non-communicable diseases, are currently not wide-
spread, and their success has not yet been sufficiently 
scientifically evaluated. This low level of use does not 
only apply to the health sector, so there is as yet no ver-
ified empirical evaluation of the success of social impact 
bonds (Fraser et al., 2018). At the same time, due to the 
sharp increase in the use of green bonds in recent years, 
bonds with sustainability characteristics have become 
known to a broad mass of investors, which could also 
increase the future acceptance of social impact bonds. 
Points of criticism must also be considered in an analysis 
of social impact bonds, such as the consequences of a 
possible economization of charitable and social purposes 
and processes (Broccardo et al., 2020).

7.5.4
Recommendations for action

Reduce the debt burden of low-income countries
Many middle- and low-income countries suffer from a 
crushing debt burden that severely limits their ability 
to act. Due to the considerable financing gap for the 
necessary implementation of multilateral sustainability 
goals, there should be more discussion on restructuring 
these debts (Volz et al., 2021). 

Increase the use of debt swaps as an instrument of 
development cooperation
The WBGU recommends making greater use of debt 
swaps as an instrument, and advocating the international 
standardization of debt-swap processes. Debt swaps can 
reduce the high debt burden of low-income countries 
while promoting the achievement of multilateral sustain-
ability goals. Programme-specific debt swaps (e.g. debt-
for-climate swaps) can ensure that the released funds 
are used for the intended purpose. To ensure widespread 
use, the processes should take place at a global level and 
excessive fragmentation should be avoided.

Create a Finance Facility against Climate Change
Following the example of the International Finance Fa-
cility for Immunization, a programme for frontloading 
investments with the participation of private investors 
should also be set up for climate finance. 

Figure 7.5-1
Structure of the International Finance Facility for Immunisation (IFFIm), which generates funding for the  
Gavi immunization alliance.
Source: IFFIm, 2022
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7.5.5
Research recommendations 

Evaluate and standardize debt swaps
A scientific evaluation of existing debt-swap programmes, 
especially the Global Fund’s Debt2Health programme, 
can help identify best practices. In particular, standard-
ized processes should be identified that avoid a fragmen-
tation of programmes (debt-for-health, -climate, -nature) 
and reduce transaction costs.

Explore options for private participation  
in debt swaps
Debt swaps currently take place largely at the intergov-
ernmental level, but there are also substantial debt claims 
on low- and middle-income countries in the hands of pri-
vate investors (Volz et al., 2022a). In order to encourage 
them to participate in debt swaps, suitable measures and 
incentives should be researched and identified so that 
these investors also use their claims on debtor countries 
for debt swaps. 

Identify further instruments and approaches for 
increased development financing
Although there is a range of different proposals for 
financing instruments, they are often only used to a 
limited extent. Instruments should in particular attract 
private funding and be used at state level by a large num-
ber of countries. The Global Public Investment approach 
and social impact bonds are two possible starting points.

Design of Global Public Investment
The Global Public Investment approach seeks to in-
volve a larger number of countries in the distribution 
of funds raised via international development finance. 
The approach sees not only high-income countries as 
responsible for contributing to financing but also low-in-
come countries within the framework of their respective 
individual capacity. Currently, however, there are no 
structures under which such international cooperation 
can be carried out. The aim is to identify the criteria 
that can be used to determine the performance of in-
dividual countries, how the decision-making processes 
can be structured, and which problems should be pri-
oritized using the Global Public Investment concept 
(EWG-GPI, 2022).

Social impact bonds as a financing instrument
Social impact bonds link the repayment amount of a 
loan to the achievement of predefined sustainability 
goals, but are currently only used to a very limited 
extent, both in terms of the number of bonds and the 
amount of funds acquired. In order to make greater use 

of them, there is a need for a scientific analysis of the 
success or failure of past social impact bonds and of the 
best possible design, for example in the health sector. At 
the same time, the existing points of criticism – e.g. the 
consequences of a possible economization of charitable 
and social purposes and processes – must be examined 
(Broccardo et al., 2020). 

7.6
Corporate responsibility: from voluntary 
commitments to legal due-diligence obligations

The private sector has an important role to play in 
achieving multilateral sustainability goals, especially 
in providing financial resources, developing innovative 
technologies and restructuring or exiting unsustain-
able value chains. In addition to the urgently needed 
implementation of measures to finance climate-change 
mitigation, companies can be encouraged by various 
instruments to link the areas of environment and health, 
which have hitherto largely been considered separately 
both in reporting and in their internal analysis of the 
impacts of their corporate actions (Sajjad, 2019). This 
section analyses options on how companies can live up 
to their own responsibilities, and how investors and 
countries can demand corporate responsibility. This be-
gins with low-threshold measures such as reporting, and 
extends to internationally agreed and legally binding 
due-diligence obligations on compliance with human 
rights and environmental protection in the supply chain. 
The measures also address various actors. Looking at a 
company’s responsibility for health and environmental 
protection, it can be seen that influence is not only 
exerted within a company (e.g. protecting its own em-
ployees’ health or avoiding direct environmental pollu-
tion), but that corporate action in particular also affects 
upstream and downstream areas (Fig. 7.6-1). Accordingly, 
ways must be identified to promote indirect corporate 
responsibility, which includes upstream impacts and the 
effects of the goods produced. 

The indirect and direct consequences of corporate 
action for the environment, health and climate are il-
lustrated by the example of lithium (Box 7.6-1). In the 
course of the transition to electromobility, the material 
flows of modern technical metals such as lithium, co-
balt and rare-earth elements will increase significantly 
because of the energy transition and the necessary pro-
duction of lithium-based batteries (Buchert et al., 2019; 
European Commission, 2020b; Marscheider-Weidemann 
et al., 2021). In 2022, approx. 130,000 tonnes of the 
raw material lithium were mined worldwide, about 80 % 
of which was used for batteries. By 2050, demand for 
lithium is expected to increase to 1.1 million tonnes  



Corporate responsibility: from voluntary commitments to legal due-diligence obligations  7.6

273

(U.S. Geological Survey, 2023; Buchert et al., 2019, 2020). 
On the one hand, this is problematic because the sup-
ply of lithium is already classified as critical (European 
Commission, 2020k). On the other hand, a prescient 
approach to this valuable resource is necessary in order 
to identify in good time potential hazards for humans 
and the environment due to the complex interacting 
effects of the use of lithium-based batteries. 

7.6.1
Corporate social responsibility: voluntary 
commitment and reporting 

Terms such as corporate social responsibility, corporate 
responsibility, corporate social responsiveness and corpo-
rate sustainability are defined in different ways and can 
therefore not be clearly distinguished from each other. 
An originally narrow understanding of corporate respon-
sibility with a focus on social concerns, such as towards 
the company’s own employees, has been expanded over 
time to include ecological aspects in particular. The EU 
understands CSR as “the responsibility of enterprises 
for their impact on society” (European Commission, 
2011). The prerequisite for being able to hold companies 
accountable for sustainability transformations is trans-
parency about corporate actions. This is mainly achieved 
by means of reporting on compliance with environmental 
and human-rights standards in the value chain. Many 

studies show the diverse positive effects of increased 
transparency achieved through corporate sustainability 
reporting (Dhaliwal et al., 2012). These positive effects 
are both financial and non-financial, and benefit both 
the companies themselves and the general public. For ex-
ample, companies benefit from easier financing options 
due to lower capital costs (Cheng et al., 2014; Christensen 
et al., 2021a; She, 2021), and the general public benefits 
from the increase in corporate efforts and activities on 
sustainability (Jackson et al., 2020).

In order to meet the great demand for sustainabil-
ity information, various laws and processes have been 
initiated aimed at increasing sustainability reporting 
(Bassen et al., 2020). The publication of sustainability 
reports was voluntary for a long time in the EU; then new 
guidelines on non-financial reporting (EU, 2014) made 
sustainability reports mandatory for the first time for 
capital-market-oriented companies, as well as for banks 
and insurance companies with more than 500 employees. 
To achieve this, an extension of the reporting obligations 
was decided in 2022 (EU, 2022d).

Outside the EU, there are no internationally uni-
form and mandatory reporting standards or obligations. 
Instead, initiatives launched by non-governmental or 
international organizations exist in various areas, which 
companies can join. The UN’s Guiding Principles on Busi-
ness and Human Rights (UN, 2011) and the UN Global 
Compact Initiatives aim, among other things, to motivate 
companies to assume responsibility voluntarily, especially 

Figure 7.6-1
Effects of entrepreneurial action on environmental and health protection and climate-change mitigation. Effects are caused both 
by a company’s direct actions and by upstream and downstream processes. 
Source: WBGU based on UN Global Compact, 2019
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with a focus on human rights, workers’ rights and the 
prevention of corruption. The SDGs are now increasingly 
being taken into account in companies’ non-financial 
reporting (Elalfy et al., 2021), although quality varies 
considerably (Hummel and Szekely, 2022). Companies 
often only report in general terms on possible contribu-
tions to the SDGs, mostly limited to a few selected goals, 
and rarely declare concrete SDG-related goals of their own 
(Hummel and Szekely, 2022; Section 7.2.2).

The large number of ongoing processes on sustaina-
bility reporting – such as the development of uniform 
standards in the EU or the reporting on climate risks 
by companies in the USA – underline how important it 

is to achieve an internationally uniform and consistent 
method of collecting and reporting non-financial data 
(UN, 2022a). Without neglecting region- and sector-spe-
cific characteristics, a uniform orientation of reporting 
requirements can simplify investors’ decision-making 
processes and improve the comparability of different 
companies’ sustainability efforts.

Obligatory and clearly defined reporting obligations 
overcome the accusation made against voluntary report-
ing that companies only publish information that shows 
the company in a positive light and conceal possible risks 
in relation to sustainability (Christensen et al., 2021a). 
When implementing mandatory sustainability reporting, 

Box 7.6-1

Case study: environmental and health impacts of 
the economic use of lithium

The life cycle of lithium products begins with raw-material min-
ing, which causes significant negative environmental changes 
such as water shortages in already dry regions where lithium 
is mined from salt lakes using evaporation processes (Harper 
et al., 2019; Liu and Agusdinata, 2020; Schmidt et al., 2023). 
This amplifies the effects of the climate crisis and can have 
significant impacts on the fragile ecosystem (Gutiérrez et al., 
2022; Sonter et al., 2020). Furthermore, the decline in water 
resources affects the local population and their agriculture and 
livestock (Buchert et al., 2020; Schüler et al., 2018; Friends 
of the Earth Europe, 2013; Agusdinata et al., 2018). During 
lithium extraction from salt lakes, the emission of toxic process 
chemicals into the air, water and soil also poses a risk to human 
and environmental health (Friends of the Earth Europe, 2013). 
The main lithium-extraction method in Australia is mining 
from rock, but this also involves risks. Residues could be un-
intentionally released through fractures in the tailings ponds 
or as a result of seepage, and thus contaminate the ground-
water (Buchert et al., 2020). In addition, the process waste, 
which is hazardous to health and is discharged into rivers, has 
serious consequences for the environment. For example, the 
mass death of fish in the Lichu River in Tibet is attributed to 
contamination from lithium mining (Tibet Policy Institute, 
2016). The consequences for humans and the environment 
caused by the future increase in demand for lithium and other 
raw materials are predictable.

Further hazards occur at the end of the life cycle of lithi-
um-based products. 700,000 tonnes of lithium-ion batteries 
are expected to be recycled worldwide in 2025 (Melin, 2019; 
Neumann et al., 2022). However, current recycling processes 
for lithium extraction are too energy-intensive and often emit 
higher greenhouse gases than mining the primary raw mate-
rial (Ciez and Whitacre, 2019; Harper et al., 2019). Moreo-
ver, storage in landfills and the recycling process entail risks 
such as the explosion of battery cells, causing the emission 
of pollutants into the environment (Winslow et al., 2018; 
Christensen et al., 2021b). During dismantling, toxic gases, 
flammable electrolyte and toxic additives, among other things, 
become health hazards (Harper et al., 2019; Wagner-Wenz et 
al., 2023). Lithium itself can be absorbed through the air, for 

example during the dismantling of e-waste, and is suspected 
of causing lung damage in this form (Grant et al., 2013; WHO, 
2021g). Dissipation of dissolved lithium in water and soil from 
EOL products and associated problems for humans and the 
environment are also possible (Weidenkaff, 2019; Avila-Arias 
et al., 2019; Li and Achal, 2020; Bolan et al., 2021). Elevated 
concentrations of lithium of anthropogenic origin have been 
found, for example, in drinking water and rivers in Seoul (Choi 
et al., 2019). Although lithium concentrations in the range of 
0.8–2mmolL-1 in blood serum are used to specifically treat 
bipolar disorders, for example (Sproule, 2002; Léonard et al., 
1995; Aral and Vecchio-Sadus, 2008), higher doses have been 
observed to cause toxic effects in plants (Aral and Vecchio-Sa-
dus, 2008; Tanveer et al., 2019; Shahzad et al., 2016; Bolan 
et al., 2021), in aquatic systems (Kszos and Stewart, 2003; 
Bolan et al., 2021) and in humans, ranging from drowsiness 
and confusion (>1.5mmolL-1) to coma (>3mmolL-1) (Simard 
et al., 1989; Sproule, 2002; Aral and Vecchio-Sadus, 2008; 
Bolan et al., 2021). The sequence from the collection process 
to storage, recycling and the recycling process itself, or the 
preparation of the products for reuse, must therefore be safe 
and well organized. It requires the provision of information for 
the relevant actors along the supply chain. One approach to this 
is a battery passport and the EU product passport (Plociennik 
et al., 2022; European Commission, 2020a, 2022j). Although 
work is also being done on alternatives to lithium-ion batteries, 
e.g. on the basis of sodium, which occurs in large quantities 
and is recyclable, their limited energy density and charging 
rates make them unsuitable for mobile applications; they are 
mainly used for stationary energy storage. Thus, lithium will 
be needed in future battery applications, and research is be-
ing conducted into variants that are more resource-efficient 
(Fichtner et al., 2021).

The technical applications needed for sustainability trans-
formation are characterized by inequalities along the sup-
ply-chain process. The mobility turnaround made possible by 
lithium batteries has a positive impact, at least initially, espe-
cially in high-income countries, which benefit from reduced 
air pollution. Globally speaking, everyone benefits from re-
duced greenhouse-gas emissions. However, these gains are 
achieved at the expense of the mining regions. The deficits 
have not been sufficiently analysed, and there is a lack of 
guidelines for transparent supply chains to protect the life-sup-
port systems of people and the environment.
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special attention must be paid to four points, to which 
the WBGU also attaches great importance (Christensen 
et al., 2021a). First, it should be taken into account that 
CSR reporting is used by a broader group of stakeholders, 
such as non-governmental organizations, than pure 
financial reporting, so that different interests have to 
be served in terms of information requirements. Second, 
due to the manifold impacts of corporate activities on 
the environment and health, a focus should be placed 
on double materiality, as currently practised in the Eu-
ropean Union. Double materiality, as opposed to single 
materiality, takes into account both the factors that 
have a financial impact on the company itself and the 
impact of corporate action on society (e.g. in relation to 
climate, biodiversity, the human right to health). Third, 
mandatory reporting obligations should be as detailed 
as possible, ideally by including quantitative indicators. 
Fourth, external verification of information published by 
companies is important to ensure its stringency. 

The current status of the European Sustainability Re-
porting Standards (ESRS) reflects the division into direct 
and indirect effects of corporate action (Fig. 7.6-1). The 
social reporting obligations are divided into the four 
areas: own employees, employees in upstream and down-
stream value-creation processes, and customers and 
communities affected by entrepreneurial activities. Some 
of the environmental and health impacts of corporate 
activities are already considered together in the current 
reporting obligations and placed in context. For example, 
companies are expected to report on environmental 
health impacts resulting from business activities such 
as pollution or access to clean water (EFRAG, 2022). 
However, these descriptive reporting obligations could be 
supplemented in the future with quantitative indicators 
that combine environmental and health information. The 
first step here is to identify which areas are of particular 
importance, e.g. the health impact of pollution caused by 
corporate activities, and how these can be summarized 
in an indicator.

7.6.2 
Demand corporate responsibility in the  
supply chain through ambitious legal  
due-diligence obligations

A legal development can be observed in Europe that 
obliges companies to comply with environmental and 
human-rights protection (including health protection) 
via legally regulated due-diligence obligations when a 
company manufactures products outside its country of 
domicile (Box 7.6-2). In February 2022, the European 
Commission submitted a proposal for a directive on corpo-
rate due diligence with regard to sustainability, amending 

Directive (EU) 2019/1937 (European Commission, 2022e; 
Box 7.6-2), in order to harmonize the due-diligence 
requirements that already exist in some Member States. 

In the case of due-diligence requirements, those sub-
ject to the regulation are only required to act diligently 
(“obligation to try” Beckers, 2021), but not to achieve a 
specific result (Bäumler, 2020). This accommodates an 
economic reality in which companies often have neither 
an overview of, nor control over, the origin of their ma-
terials. For example, an analysis of disclosures on the use 
of conflict minerals in the USA shows that 80 % of all 
companies cannot rule out using conflict materials (Kim 
and Davis, 2016). In addition to reporting obligations, 
companies are required to take measures to regulate 
their supply chains (Beckers, 2021), i.e. to gain a better 
overview and control of the origin and manufacturing 
conditions of the raw materials and products supplied, 
in order to avoid human-rights violations and environ-
mental destruction in the supply chain (Box 7.6-2). 

In addition to legal developments within the EU, in-
ternational negotiations are being held on a binding 
legal instrument for the protection of human rights at 
the multilateral level. As early as 2014, the UN Human 
Rights Council, on the initiative of Ecuador and South 
Africa, convened an “open-ended intergovernmental 
working group on transnational corporations and other 
business enterprises with respect to human rights” with 
the mandate to negotiate an international, legally bind-
ing instrument regulating the activities of transnational 
corporations and other business enterprises for the 
protection of human rights – against the votes of all 
‘developed’ countries and with the abstention of many so-
called developing countries (UNHRC, 2014). This working 
group is already the third attempt to agree on a binding 
instrument under international law on the protection 
of human rights in international business activities: in 
1977–1990, work was done on a draft code of conduct 
for transnational corporations, and in 1999–2003, a 
draft was prepared for binding guidelines on the working 
methods and activities of transnational corporations; 
both of these attempts failed (Deva, 2022). In 2022, 
there were negotiations on a third revised draft for a 
binding instrument under international law on corporate 
responsibility for human rights and the environment 
(UNHRC, 2022a; Box 7.6-3). It is still unclear whether 
and with what content broad support for the proposal can 
be generated. Although the EU has backed the process in 
the meantime, the German G7 Presidency in 2022 did not 
succeed in rallying the G7 decisively behind the process.

The transformation of international supply chains 
should be understood as a (design) task of the inter-
national community in which national, internationally 
binding and internationally non-binding standards 
and instruments interact in the transnational space 
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Box 7.6-2

European supply-chain laws and the EU 
Commission’s draft due-diligence directive 

Development in the EU Member States and the EU 
Several countries in Europe have enacted laws that address 
corporate responsibility for the environment and human rights 
in supply chains. Examples are the Modern Slavery Act (UK Par-
liament, 2015), the Loi de vigilance (Assemblée nationale, 2017), 
the Child Labour Due Diligence Act (Ministerie van Buitenlandse 
Zaken, 2019), the Supply Chain Due Diligence Act (Deutscher 
Bundestag, 2021) and the Transparency Act for the Protection 
of Human Rights and Fair Working Conditions (Ministry of 
Children and Families, 2021). With the Timber Trade Regulation 
(EU, 2010) and the Conflict Minerals Regulation (European 
Commission, 2017b), the EU has adopted corresponding legal 
acts that have a direct effect in the Member States. A proposal 
for a regulation banning imports and exports of products linked 
to deforestation and forest degradation is also currently in the 
legislative process. The way in which supply chains are regu-
lated by European states is currently complex and confusing. 
A distinction must be made between legal acts that provide for 
sector-specific obligations (e.g. human-rights obligations for 
conflict minerals in the European Conflict Minerals Regulation 
or environmental standards for imports of timber products in 
the European Timber Trade Regulation) and obligations specific 
to protected goods, such as the avoidance of child labour (e.g. 
the Dutch Child Labour Due Diligence Act of 2019). Other laws 
establish general due-diligence requirements, e.g. the French 
Loi de vigilance or the German Supply Chain Due Diligence Act. 
There are also differences in the planned enforcement of the 
due-diligence obligations that have been laid down. One group 
of supply-chain due-diligence laws provides for purely public-law 
enforcement (e.g. German Supply Chain Due Diligence Act), 
another also includes private-law enforcement mechanisms, i.e. 
liability regulations between private parties (e.g. Loi de vigilance). 

Proposal for a Directive on corporate due diligence 
with regard to sustainability, amending Directive (EU) 
2019/1937
On the initiative of the European Commission, a proposal for 
a Corporate Sustainability Due Diligence Directive (CSDDD) 
is currently passing through the legislative process in the EU. 

The proposed directive contains obligations for companies 
with regard to actual and potential negative impacts on hu-
man rights and the environment, as well as liability rules on 
violations of these obligations. The scope covers companies 
incorporated in the EU with more than 500 employees and 
a worldwide net turnover of more than €150 million. In the 
sectors classified as high-impact – ‘production of and trade 
in textiles’, ‘production and trade in agriculture, forestry and 
fisheries’ and ‘handling of mineral resources’ – companies with 
more than 250 employees and a worldwide net turnover of 
more than €40 million are already covered. Non-EU companies 
fall within the scope of the Directive if they have an annual 
net turnover within the Union of more than €150 million, or 
€40 million in turnover in the sectors mentioned. 

The target of the due-diligence obligations is the negative 
impact on the environment and human rights of both the com-
pany’s own business activities and those of subsidiaries and 
companies in the value chain with which established business 
relationships are maintained. Negative impacts on human rights 
are defined by the Directive as adverse impacts on protected 

persons resulting from violations of the rights and prohibitions 
contained in international human-rights conventions. Envi-
ronmental obligations arise from a breach of internationally 
recognized objectives and prohibitions included in environ-
mental agreements. These include the Convention on Biological 
Diversity and its protocols, the Washington Convention on In-
ternational Trade in Endangered Species of Wild Fauna and Flora 
(CITES), the Minamata Convention on Mercury, the Stockholm 
Convention on POPs, the Rotterdam Convention on the Prior 
Informed Consent Procedure for Certain Hazardous Chemicals 
and Pesticides in International Trade, the Vienna Convention 
for the Protection of the Ozone Layer and the related Montreal 
Protocol, and the Basel Convention on the Control of Trans-
boundary Movements of Hazardous Wastes and their Disposal.

Climate-change mitigation is not covered by the environ-
ment-protection provisions listed in the Annex to the Direc-
tive. Article 15 of the draft Directive provides for a special 
rule: companies within the scope of the Directive should set 
out a plan to ensure that the company’s business model and 
strategy are compatible with the transition to a sustainable 
economy and with limiting global warming to 1.5°C in accord-
ance with the Paris Agreement (Art. 15 of the draft Directive). 
Companies should identify to what extent their operations 
constitute a major risk to or have a major impact on climate 
change. Emission-reduction targets should be included in 
the plan if the company’s operations have been identified 
as presenting a major risk to or having a major impact on 
climate change. This provision can be described as a foreign 
body in the Directive, but it is does justice to the urgency of 
climate-change mitigation.

Companies are not held responsible for every violation of 
environmental or human-rights law, but only for those through 
which they ignore more specifically formulated due-diligence 
obligations. According to Article 4–11, due-diligence obliga-
tions are deemed to be met (a) if companies integrate compli-
ance with environmental and social standards into company 
policy by (long-term) strategy formation, codes of conduct 
and their implementation in measures, (b) if they identify 
actual or potential negative impacts on human rights and the 
environment, avoid and mitigate potential negative impacts, 
and remedy actual negative impacts and minimize their extent. 
Complaint procedures should be set up and maintained for 
affected persons, workers’ representatives and civil-society 
organizations active in this field so that they can make claims 
on the company for due-diligence violations. The effectiveness 
of its due-diligence policies and measures is to be monitored 
by the company itself. Public communication on due diligence 
must take place via corresponding reporting.

Companies with a turnover of more than €40 million and 
less than €250 million that are active in critical sectors (textiles, 
agriculture, mineral resources) only have to account for severe 
negative impacts, i.e. impacts that are particularly serious by 
their nature, affect a large number of people or a large area 
of the environment, are irreversible or particularly difficult to 
remedy (Art. 3 lit. l). 

In order to ensure enforcement of the Directive, Member 
States are expected to create or equip supervisory authorities 
to ensure compliance with the provisions adopted in imple-
mentation of the Directive (Art. 18). Natural and legal persons 
are to be entitled to raise substantiated concerns about com-
pliance with the Directive with the supervisory authorities 
(Art. 19). Effective, proportionate and deterrent sanctions are 
to be imposed (Art. 20). Furthermore, civil liability for breaches 
of duty under Articles 7 and 8 of the Directive is to be ensured 
(Art. 22).
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(Peters et al., 2020). An ambitious and coherent legal 
development of international and European due-dil-
igence obligations or requirements for supply chains 
could trigger the transformation of global supply chains 
towards sustainability with numerous added benefits 
for the environment and health. The international ne-
gotiations on corporate responsibility are an important 
instrument for breaking down political silos on compa-
nies’ human-rights responsibility on the one hand, and 
sustainability and environmental protection by compa-
nies on the other (Deva, 2022; Box 7.6-3). 

European and international legal development should 
be understood as complementary, mutually reinforcing 
processes that differ in terms of legal nature, objectives 
and scope of application, but complement each other 
(Bernaz et al., 2022). In order to create a level playing 
field, the European Due Diligence Directive should see 
itself as an act that implements international agreements 
and provides international stimuli. At the same time, the 
EU and Germany should engage constructively in the 
international negotiations on binding due-diligence obli-
gations for environmental and human-rights protection. 
This is particularly necessary because Europe’s economic 
power is linked to historically developed dependencies 
(Section 2.1). In addition, displacement effects can be 
avoided in this way (Deva, 2022). 

Transforming supply chains towards sustainability 
will require progressively assigning more and more 

responsibility for supply relationships to companies. In 
the long term, this will require not only formal due dili-
gence – as has been the case up to now only in relation 
to behaviour – but also material, performance-related 
due diligence. Moreover, binding product and import 
standards should be considered. For example, European 
Commission draft deforestation legislation provides for 
a general ban on marketing, supplying and exporting 
products related to deforestation. The associated due-dil-
igence obligation is described in detail. A benchmarking 
system that identifies countries or regions with a particu-
larly high risk of deforestation is to be introduced to fa-
cilitate implementation (European Commission, 2021b). 

Companies should not be able to avoid their due-dili-
gence obligations too easily by means of reporting and es-
tablished procedures. On the other hand, research needs 
to be carried out on what exactly a material claim can 
look like: for example, different obligations and standards 
could be established for different types of supply chains 
(Beckers, 2021). One example here is the regulation of 
lithium supply chains with respect to extended corporate 
responsibility for product recyclability (Box 7.6-4).

Finally, in order to ensure the broadest possible mon-
itoring of how the relevant regulations are implemented, 
it is necessary to provide for the broadest possible en-
forcement mechanisms and legal protection options. This 
includes sanctions under public law and criminal law (for 
particularly serious violations) as well as civil liability 

Box 7.6-3

Draft for a binding instrument under 
international law on the protection of human 
rights by business enterprises (3rd draft)

In October 2022, the third revised draft was available of a 
binding international instrument on the protection of human 
rights by corporations with comments by the negotiating states 
(UNHRC, 2022b).

The primary objectives of the agreement are to clarify 
and simplify the effective enforcement of state obligations 
to respect, protect, ensure and promote human rights in the 
context of business activities, and to establish corresponding 
corporate responsibilities (Art. 2 lit. a and b). 

The scope of application of the treaty is controversial. Some 
states intend to restrict the requirements only to transnational 
companies, others want to include all companies in principle 
(Art. 3.1). In any case, the states are to be given the option 
of distinguishing between enterprises of different sizes and 
sectors in the acts of transposition (Art. 3.2). With regard to 
the material scope of application, it still seems open which vi-
olations of human and environmental rights are to be included 
(Art. 3.3). Much of the text refers only to human-rights vio-
lations, owing to the origins of the process in the negotiations 
on business and human rights. Some states intend to limit the 

scope of application to serious violations only, but it would 
also be possible to open the scope to all violations, and to 
differentiate between violations and the severity of the due 
diligence required on the legal consequences side (Deva, 2022).

Articles 4 and 5 of the draft contain provisions to ensure that 
the rights under the Directive are indeed exercised: information 
rights, right to legal assistance and protection rights of the per-
sons concerned, their representatives, families and witnesses. 

Article 6 obliges states to regulate business activities in such 
a way as to prevent violations of human and environmental 
rights. Similar to the draft of the European Corporate Sustain-
ability Due Diligence Directive (CSDDD), reasonable due-dili-
gence obligations are to be imposed on companies depending 
on their size, including impact assessments, monitoring and 
avoidance measures. The exact scope of these due-diligence 
obligations is still unclear.

Articles 7 and 8 contain detailed provisions on legal reme-
dies as well as civil, administrative and criminal liability provi-
sions for corporate human-rights violations. It is controversial 
whether compensation payments for people affected should 
also be included (Art. 8.4). Articles 9-13 of the draft contain 
further provisions to reduce barriers to access to legal remedies 
for affected persons. 

This instrument of international law is to be further devel-
oped by means of protocols (Art. 17), and amendments require 
a two-thirds majority (Art. 21). 
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options (Bernaz et al., 2022; Deva, 2022; Peters et al., 
2020). In order to enforce civil liability, for example, it is 
necessary to design international civil procedural law in 
such a way that legal action is made possible for those 
affected. One strength of the international draft is that – 
unlike the European draft directive – specific barriers to 
asserting due-diligence violations are addressed (Bernaz 
et al., 2022). Opportunities for legal action should be 
as broad as possible, i.e. not only for those affected by 
human-rights and environmental-rights violations but 
also for recognized associations (e.g. nature-conservation 
associations). It would be possible to enable competing 
companies to take legal action. The introduction of a 
competitor’s lawsuit could ensure that globally uniform 
conditions (level playing field) are created without dis-
tortions of competition. In addition, the burden for imple-
mentation control would be distributed among all actors. 

7.6.3
Sustainable finance: levers for corporate 
sustainability 

Private capital flows can act as a further lever for trig-
gering change in companies and encouraging them to 
assume responsibility. Several studies show that inves-
tors have a significant influence on corporate sustain-
ability efforts (Chen et al., 2020; Dyck et al., 2019). 
This influence on corporate action can be exercised via 
various channels, such as exiting certain investments, or 
a private or occasionally public exchange of views with 

a company’s management (‘voice’). Increased engage-
ment through interaction with management on aspects 
of corporate action within public capital investments 
is also a demand of the Sustainable Finance Advisory 
Committee (SFB, 2021). In order to better incorporate the 
above-described reporting obligations and the resulting 
increased transparency into investors’ decision-making 
processes, the European Commission adopted Regulation 
(EU) 2019/2088 on sustainability-related disclosure 
requirements in the financial services sector: the Sus-
tainable Finance Disclosure Regulation. It is aimed at 
capital-market participants who, among other things, 
must increasingly provide information to end customers 
on the extent to which sustainability aspects are taken 
into account in financial products or processes. The 
announcement of the regulation already showed initial 
effects on the composition of the affected funds and their 
cash inflow (Becker et al., 2022). Furthermore, many 
investor groups have joined forces in recent years in var-
ious environment-protection and climate-change-miti-
gation initiatives. Examples include the Net-Zero Asset 
Owner Alliance, which is based on a UN initiative, and 
the Institutional Investors Group on Climate Change. 

The UN Principles for Responsible Investment (UNPRI) 
is one of the sustainability initiatives most widely used 
by institutional investors (Bauckloh et al., 2021). Its high 
prevalence is due, among other things, to the low barriers 
to entry and the lack of an exclusion option until 2018, 
which is why UNPRI is criticized as an initiative that 
only makes a minimal effort to take sustainability criteria 
into account (Schulz et al., 2019). While early groups of 

Box 7.6-4

Case study on lithium – extended corporate 
responsibility for circular economic activity

In view of the large amounts of end-of-life (EOL) lithium prod-
ucts expected in the future, it is important for environmental 
and health protection to manage the way these products will 
be handled. Key to this is the concept of Extended Producer 
Responsibility (EPR), which transfers the physical (recycling, 
etc.) and financial responsibility for EOL products to the pro-
ducer. In the case of battery recycling, for example, regulations 
on the handling of batteries at the end of their life cycle were 
introduced in the USA as early as 1995 and 1996 (Resource 
Conservation and Recovery Act, Battery Act). China has also 
passed various regulations on battery handling since 2016 
(Neumann et al., 2022).

In the EU, the Battery Directive 2006/66/EC (EU, 2006) 
and Directive 2012/19/EU on Waste Electrical and Electronic 
Equipment (EU, 2012) are the key pieces of legislation, with 
a proposed amendment to the Battery Directive already on the 
table (European Commission, 2020i). According to these 

directives, the EU takes the following approach: EPR, minimum 
use of recyclates, collection targets, labelling, battery passport 
with information on the life cycle, carbon footprint of batter-
ies used in e-mobility, stricter social and environmental stand-
ards along the supply chain including corporate due diligence 
in international raw-material chains (European Parliament, 
2022; Neumann et al., 2022; BMUV, 2022). Germany’s Battery 
Act provides, among other things, for nationwide, manufac-
turer-centred take-back systems and an expansion of collection 
points to ensure compliance with the EU Directives. In this 
context, an ecological design of the take-back systems is ob-
ligatory in order to minimize emissions of hazardous sub-
stances. Reusability, for example, can contribute to this and 
should be rewarded. The producer’s obligation to inform 
end-users about risks and uses of spent batteries now includes, 
i.a., the effects of the substances they contain on the environ-
ment and health, as well as measures to prevent waste. The 
act did not include a deposit obligation – like the one between 
the distributors and end-users of vehicle batteries (Section 10 
of the Battery Act [BattG]) – for all types of batteries to avoid 
improper disposal and the resulting safety risks (hesselmann 
service GmbH, n.d.; Batteriegesetz, 2009, last amended 2020).
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institutions that joined the initiative changed their invest-
ment behaviour, later signatories benefited from the high 
profile of the PRI initiative without having to change their 
investment behaviour after signing (Bauckloh et al., 2021). 
The PRI initiative is attempting to address the criticism of 
the lack of verification in its framework (PRI, 2017) and 
the strategy derived from it (2021).

Publicly managed investments can play a pioneering 
role with regard to the consideration of sustainability 
criteria. The same applies to the consideration of these 
criteria within financial investments made on behalf of 
health-sector employees. In Germany, for example, these 
are not yet sufficiently taken into account, especially in the 
investments managed by private pension funds and other 
pension schemes (Schneider et al., 2021; Schneider et al., 
2022). This neglect of sustainability criteria is at odds with 
the precautionary approach of insurance companies and 
the societal responsibility of the respective professional 
groups (Schneider et al., 2021). For example, the German 
Climate Change and Health Alliance (KLUG) has a working 
group looking into a stronger consideration of sustainabil-
ity criteria within the investments of the pension funds in 
the health sector, and possible divestment. It also points to 
a low level of transparency with regard to the sustainability 
criteria used (Schulz et al., 2019). Furthermore, only a 
small minority of the institutions surveyed have stopped 
investing in companies that extract or burn fossil fuels. Yet 
several studies show that this ‘divestment’ strategy can 
have positive effects, in that impacted companies, among 
other things, reduce their emissions (Rohleder et al., 2022).

With regard to flows of capital into financial products 
with sustainability criteria, it should be noted that these 
are used for the most part only in high-income countries, 
and that their investments are mostly limited to the 
same group of countries as for other financial products. 
However, since low-income countries in particular are 
facing major challenges and need capital to overcome 
them, they should become more of a target for sus-
tainability-oriented capital flows (UNCTAD, 2021). For 
this reason, the UN’s Financing for Sustainable Devel-
opment Report 2021 calls for measures to be taken so 
that capital flows can be channelled into low-income 
countries where they are particularly needed, but where 
this is not yet done due to an insufficiently developed 
capital market (UN, 2021a). International cooperation 
is needed here to strengthen the local capital markets 
of low-income countries, for example by improving the 
legal environment or making corporate reporting more 
transparent (UN, 2022a). 

Development banks can play a significant role in 
financing the SDGs or the transition to a climate-neutral 
economy by investing more in the expansion of suitable 
projects and tying their future investments to the exist-
ence of a Net Zero strategy (Volz et al., 2022b).

7.6.4
Recommendations for action

In the highly dynamic field of corporate responsibil-
ity, companies should act in such a way that they take 
responsibility for more than the direct impacts on the 
health and human rights of their employees and the 
immediate environment. Rather, there should be a fur-
ther increase in the indirect assumption of responsibility 
that exists in relation to globalized supply chains and 
product responsibility.

Strengthen the linkage between sustainability 
standards and indicators and the SDG catalogue in 
corporate reporting 
Multilateral sustainability goals repeatedly refer to the 
importance of involving the private sector. To enable 
companies to better communicate their individual efforts 
in this regard to the outside world and to report on their 
willingness, the WBGU recommends defining specific 
requirements for companies in addition to the existing 
indicators at the interface between environment and 
health. Ongoing processes, such as those relating to the 
European Sustainability Reporting Standards (ESRS), can 
be used for this purpose and taken into account. Reporting 
requirements should be developed in such a way that not 
only direct impacts of corporate activities on the environ-
ment and health are addressed but also indirect impacts. 

Gear public capital investment more towards 
sustainability criteria
This orientation should explicitly involve not only un-
derweighting investments that do not meet the criteria 
but also completely withdrawing from them. Reporting 
on public capital investments should be made more 
transparent (SFB, 2021: 53). Sustainability issues should 
also be addressed directly in a dialogue with companies 
in the sense of shareholder engagement. 

Make more ESG disclosures compulsory 
More of the existing international (i.e. outside of the EU) 
disclosures of sustainability information in the ‘environ-
mental’, ‘social’ and ‘governance’ fields (ESG for short) 
on the social and ecological impacts of corporate activity 
should be made compulsory instead of the currently 
widespread voluntary implementation. The focus should 
be on the consideration of double materiality, especially 
in the G7 countries (Erdmann et al., 2022). Like financial 
reporting, non-financial reporting outside the EU should 
also be subject to scrutiny (SFB, 2021).

Measures to make commitments more legally binding
The protection of human rights and the environment 
(as well as combating corruption, i.a.) should be legally 
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enshrined as integrated protected goods; European and 
national legislation should be adopted convergently with 
international standards; and ecological, social and health 
standards should be interlinked. There is also a need to 
ensure implementation and enforcement for all groups 
of actors through legal remedies.

7.6.5
Research recommendations

Study the possible inclusion of non-financial values 
in financial reporting and management accounting 
Traditional financial accounting and sustainability report-
ing have been largely separate until now (Sajjad, 2019). 
Integrated reporting was a first step in linking the two 
parts more closely. However, non-financial risks increas-
ingly affect the financial position of companies and 
are thus becoming directly relevant to decision-making 
from a financial perspective. More research is therefore 
needed on the degree to which companies currently 
factor non-financial risks, for example caused by climate 
change, into their financial accounting and whether 
provisions are made for them. 

Combine corporate indicators for environment  
and health 
At present, the fields of environment and health are 
predominantly considered and analysed independently 
of each other. In order to complement the reporting 
of companies in a targeted manner, it is necessary to 
develop suitable indicators that link both areas, environ-
ment and health, without losing too much information. 
See also the demands made by Chenet, 2019.

Analyse the disaggregated reporting of the 
environment and health determinants
Environmental indicators are often reported by com-
panies in a highly aggregated manner and summarized 
in ratings. Disaggregated reporting of the environment 
and health determinants is key, especially for the link-
age to health effects. In the field of water pollution, for 
example, reporting at the level of individual substances 
is necessary in order to identify health effects. It is then 
possible to empirically identify the effect of such risks 
on the capital market.

Develop a system of early reporting on internal 
impact chains of the environment and health
Corporate reporting very frequently refers to exter-
nal environmental factors such as emissions. Internal 
environmental factors and their influence on employees’ 
health have been scientifically studied less often to date. 
This is mainly due to the fact that most of the data are 

only available internally. Usually they do not become 
available until they are registered in the public health 
system. Research is also needed into a system of early re-
porting on internal impact chains of the environment and 
health within companies, using appropriate indicators.

Study the limits of insurability
Global environmental change is a major challenge for 
insurance companies in particular (SFB, 2021). Although 
initial results on the subsequent effects of these changes 
on the insurance sector already exist, they are mostly 
limited to physical environmental risks and not yet to 
the effects on health. The WBGU recommends that more 
research be conducted on how significant the health 
impacts of global environmental change are on the limits 
of insurability.

Develop material obligation for companies beyond 
formal due-diligence obligations
At present, corporate environmental and human-rights 
protection is predominantly based on formal due-dili-
gence requirements. Because of social, health-related 
and environmental transformational needs, it is neces-
sary, especially in the field of global supply chains and 
corporate responsibility, to better understand how a 
proportionate material obligation of companies beyond 
formal due-diligence obligations might also be designed. 
To what extent can globally ramified supply chains pre-
vent possible implementation? Where do reporting 
boundaries exist? When are actors no longer willing to 
offer information voluntarily? Where are the limits to 
actual or legal reasonability?

Analyse and evaluate supply-chain  
due-diligence laws 
Supply-chain due-diligence laws operate between civil 
and public law and transfer international obligations 
to protect environmental and human rights to nation 
states. This could mean opportunities for an effective 
integration of the aforementioned duties, but it also 
could raise tensions between the different logics of the 
individual areas and levels of the law; this should be the 
subject of jurisprudential research.

Research liability regimes and due-diligence 
obligations in supply-chain legislation 
Value and supply chains are structured very differently 
around the world, so that different liability regimes 
and due-diligence obligations may be appropriate for 
different sectors and different types of value chains. 
Research is needed on how supply-chain legislation 
can adequately address these different organizational 
structures. Supply-chain-related due-diligence obliga-
tions also create uncertainties for companies. How can 
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businesses in socio-ecological transformation processes 
be supported in such a way that these uncertainties lead 
to a proactive shaping of transformation processes?

Identify uncertainties for companies with regard to 
due-diligence obligations in the supply chain
Uncertainties for companies with regard to due dili-
gence in the supply chain can have far-reaching conse-
quences for locational and investment decisions. How 
can due-diligence obligations be prevented from causing 
the withdrawal of capital from countries that rely on 
investment for further development, but where com-
pliance with due-diligence obligations is difficult for 
companies to verify?

Identify further instruments and approaches for 
increased development financing
With regard to Global Public Investment, it is impor-
tant to identify which criteria can be used to determine 
the performance of individual countries, how the de-
cision-making processes can be structured, and which 
problems should be prioritized using the concept of 
Global Public Investment. In order to improve the use 
of social impact bonds, there is a need for an analysis of 
the success or failure of past social impact bonds and of 
the best possible design, for example in the health sector.
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Education and science

Education and science are key to the vision of ‘healthy living on a healthy planet’ 
and have enormous transformative potential. A high level of societal educa-
tion based on scientific findings is the foundation for a joint ability to act and 
communicate when dealing with global challenges. The WBGU recommends 
systematically promoting education and science worldwide in the spirit of the 
guiding principle of ‘healthy living on a healthy planet’, dismantling differences 
between national science systems, and promoting transregional partnerships 
on the basis of mutual cooperation.

The transformations towards sustainability that can 
make nature and humans worldwide healthy in the 
long term will be knowledge- and technology-inten-
sive and must be undertaken with great urgency. The 
COVID-19 pandemic again underlined a fundamental 
problem: societies with high educational standards and 
well-equipped science and innovation systems were 
much quicker at developing and producing vaccine, thus 
helping to tackle the crisis. At the same time, in view of 
the different ways in which the health crisis was handled, 
it is necessary to reflect intensively on the role and im-
portance of science-based policy-making, of ‘fake news’ 
and ‘alternative facts’ as opposed to scientifically sound 
policy-making and crisis management (Jamieson, 2021).

In order to deal with future crises at the interfaces 
between environmental and climate change on the one 
hand and human, animal and plant health on the other, 
the full potential of knowledge and education systems 
will have to be mobilized and their structural design and 
performance oriented accordingly. The aim of this mobi-
lization is to increase appreciation of natural life-support 
systems and planetary health, and to fundamentally 
change values, interests and lifestyles all over the world. 
The guiding principle of ‘healthy living on a healthy plan-
et’ challenges educational and science policy worldwide.

While addressing the dynamics between environ-
mental changes and the health of nature and humans is 
of key importance in the education systems, in science 
systems it is necessary to integrate these dynamics into 

research, counselling and teaching. The aim is to provide 
a high level of societal education based on scientific 
findings worldwide in order to lay the foundations for 
joint communication and action skills when dealing with 
global challenges. A purely instrumental understanding 
of science, which reduces it to producing solutions for 
already known problems, is not enough in this context 
due to rapidly advancing environmental and climate 
change and the health risks of the future, which can 
hardly be foreseen today.

Moreover, for the further design of education and 
advisory systems, the guiding principle of ‘healthy liv-
ing on a healthy planet’ means making lifelong learning 
possible globally and for all social groups. The aim is to 
empower people to acquire knowledge about the guiding 
principle of ‘healthy living on a healthy planet’, and to 
develop skills that enable transformative action towards 
a healthy life in harmony with nature.

In order to achieve this aspiration for education in the 
sense of the ‘healthy living on a healthy planet’ prin-
ciple it is possible to build on the concept of Education 
for Sustainable Development with a greater integration 
of the health dimension. Accordingly, this chapter also 
examines the potential and challenges of Education for 
Sustainable Development. In this context, Education for 
Sustainable Development is not a thematic extension of 
previous educational content. Rather, it must lead to a 
critical review of existing knowledge and the generation 
of new knowledge, oriented towards the ethical model of 
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sustainable development, which must explicitly include 
the health aspect. Indispensable parts of the concept of 
Education for Sustainable Development include reflect-
ing on values, developing new perspectives and ways of 
thinking, and a new learning culture that relates knowl-
edge and action more closely to each other in order to 
motivate people. It goes without saying that education 
based on the ‘healthy living on a healthy planet’ principle, 
in particular, needs an integrated understanding of man 
and nature, systemic thinking and the inclusion of the 
relationships between different societal fields of action, 
as well as the different forms of knowledge through par-
ticipation and cooperation. The opportunities offered by 
new technologies, the promotion of digital skills and the 
responsible use of data must also be taken into account 
within the value horizon of sustainable development – 
both to improve conditions in the sense of ‘healthy living 
on a healthy planet’ and to further develop the field of 
health itself along these lines.

As regards the further development of science systems, 
the WBGU considers it problematic that the predominant-
ly national organization of science systems is accompanied 
by substantial differences in their respective performance, 
and that the action logic behind their ways of dealing with 
challenges at the interfaces of environment and health is 
determined by competition rather than cooperation. Also 
problematic is the fact that disciplinary specialization in 
the production of scientific knowledge is still very pro-
nounced and that there is too little inter- and transdisci-
plinary funding. This also involves a hitherto unbalanced 
relationship between basic and applied research. Finally, 
the WBGU points out the need to expand the scientific 
landscape and the science-funding landscape in order 
to meet the planetary challenges and their implications 
for human health. Specifically, the WBGU proposes the 
establishment of a German Alliance for Planetary Health 
Science, in order, in the German context, to bring together 
research, teaching and advisory services on interactions 
between the environment and health in a structured way, 
and lead them towards an international science-policy 
exchange. For the task of dealing with global environ-
mental and health challenges, the guiding principle of 
‘healthy living on a healthy planet’ thus suggests that we 
lift our gaze beyond the thematic (environment versus 
health), disciplinary and national frame of reference, and 
accept the need to shape international science policy and 
science-funding policy in the spirit of the ‘healthy living 
on a healthy planet’ principle.

The following section first looks at the field of educa-
tion according to the ‘healthy living on a healthy plan-
et’ vision. This is followed by an analysis of the global 
science-funding landscape and the German specifics in 
the field of science in terms of the ‘healthy living on a 
healthy planet’ principle.

8.1
Education according to the guiding principle of 
‘healthy living on a healthy planet’

Education is essential to enable individuals and societies 
to develop the potential for transformation. With this in 
mind, Education for Sustainable Development has been 
promoted for several decades.

Education for Sustainable Development requires an 
integrative perspective on problems and societal action 
that interrelates ecological, social, economic and cultural 
aspects and fields of action, and sees their interdepend-
ence and interactions in pursuit of the objective of sus-
tainable development and its underlying values. Health 
must therefore always be included as an essential area 
for social participation – both for individuals and for 
society (Stoltenberg, 2009). However, the potential of 
the educational approach for the connection between 
a healthy life and a healthy planet is not being fully 
exploited; this applies even to current material from the 
United Nations Organization for Education, Science and 
Culture (UNESCO, 2017). Here, the guiding principle of 
‘healthy living on a healthy planet’ (Chapter 3) deserves 
greater consideration, and Education for Sustainable De-
velopment can be further developed into education in the 
sense of the ‘healthy living on a healthy planet’ principle 
by integrating a holistic health perspective – as seen, for 
example, in the Planetary Health concept (Section 3.3).

The transformative potential of Education for Sustain-
able Development is limited by the fact that it interprets 
the educational concept as environmental education, as 
an additional ‘field of education’ alongside others, or as 
a thematic enrichment (Sterling, 2021; Wals, 2021). The 
2030 Agenda provided some fresh impetus. It includes 
the goal of ensuring inclusive, equitable and high-quality 
education and creating lifelong learning opportunities for 
all (SDG 4; UN, 2015a). The aim is, by 2030, to “ensure 
that all learners acquire the knowledge and skills needed 
to promote sustainable development, including, among 
others, through education for sustainable development 
and sustainable lifestyles, human rights, gender equality, 
promotion of a culture of peace and non-violence, global 
citizenship and appreciation of cultural diversity and 
of culture’s contribution to sustainable development” 
(SDG 4.7; UN, 2015a).

The international discourse widely agrees on the 
main elements of the concept of Education for Sus-
tainable Development: knowledge of key future issues 
and knowledge of nature as the basis of life; systemic 
thinking (in order to be able to penetrate the complex 
future issues and their mutual relations); reflection on 
values, on the ethical guiding principle of sustainable 
development – i.e. the indissoluble connection between 
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human dignity and the preservation of the natural 
life-support systems – and on the potential of cultural 
diversity for world society. At the same time, a new 
learning culture is called for to interrelate knowledge 
and action more closely, and to motivate people by 
involving them in shaping their own lives together with 
others. This also means learning through participation in 
serious tasks; innovative, creative thinking and thinking 
in alternatives; dealing with openness and uncertainty 
while being aware of risks; and the skills needed to 
‘re-model the future’ (de Haan, 2008; Stoltenberg and 
Burandt, 2014).

The whole-institution approach, which is based on 
the concept of Education for Sustainable Development, 
has a lot of potential. Following experience with further 
training, the concept is now practised in many day-care 
centres, occasionally also in schools and institutions of 
higher education, and increasingly in cultural institu-
tions and companies. It is a reaction to the request to 
design not only educational processes and the partici-
patory culture of living and working together but also 
the learning environment according to the principles of 
Education for Sustainable Development, thus enabling 
informal learning and, at the same time, contributing to 
sustainable development. This affects the consideration 
of sustainability criteria with regard to nutrition, con-
structional features, the use of energy and water as well 
as the materials used in everyday life.

Because it involves such a diversity of relevant as-
pects in all sectors, the comprehensive inclusion of the 
health issue in the entire educational landscape is key 
to laying the foundations for a successful transformation 
towards sustainability, for a healthy environment and 
for healthy people, to constructing a corresponding 
framework of values, and to opening up opportuni-
ties for shaping individual and societal action. This is 
linked to the opportunity to gain a new perspective on 
the necessity of a comprehensive, future-proof design 
of the relationship between humans and nature via 
the question of one’s own health, which is something 
people can relate to.

The following section provides an insight into the 
status quo of the education landscape with regard to 
Education for Sustainable Development from early child-
hood and school to extracurricular, vocational, higher 
and adult education (Section 8.1.1). Subsequently, the 
role of health professionals as multipliers for education 
in the sense of the guiding principle of ‘healthy living 
on a healthy planet’ is described in detail with existing 
concepts and initiatives (Section 8.1.2). The section then 
presents a vision of comprehensive planetary health 
literacy as a common goal of Education for Sustain-
able Development and education in the sense of the 
guiding principle of ‘healthy living on a healthy planet’ 

(Section 8.1.3). On this basis, the section contains the 
main recommendations on measures and strategies that 
are necessary for education in the sense of the ‘healthy 
living on a healthy planet’ principle (Section 8.1.4). 

8.1.1
Education for sustainable development through 
lifelong learning: the status quo

In principle, lifelong learning means all learning in every 
phase of life – from childhood to old age – and comprises 
formal education in educational settings such as schools, 
universities or adult education centres, non-formal 
education, e.g. in extracurricular contexts, and informal 
education via social media, play and work.

Already in early childhood, fundamental values and 
skills are laid down and formed that influence the way 
we deal with our fellow human beings, the environ-
ment, the natural world and ourselves (including our 
own health). Educational institutions such as day-care 
centres and kindergartens therefore play an essential 
role in laying the foundation for Education for Sustain-
able Development at an early age, thus enabling people 
to think responsibly and act sustainably early on. The 
years at school, in vocational training and, where appli-
cable, at university are further formative phases of life 
in which creative skills for participation in sustainable 
development can be acquired. Adult education and learn-
ing into old age also play an essential role with regard 
to developing lifestyles or transformative practices in 
societal institutions. The WBGU regards Education for 
Sustainable Development as an essential strategy for 
societal transformation, also for the goal of focusing on 
the inseparability of human health and nature and its 
connection with other sustainability goals.

Since the adoption of Agenda 21 (1992), UNESCO 
has been driving forward the process of developing and 
mainstreaming the concept of Education for Sustainable 
Development (Michelsen and Wells, 2017; UNESCO 
2020c, 2021). In the wake of the education goal set out 
in the 2030 Agenda (SDG 4, especially SDG 4.7), a large 
number of national and international projects and plans 
have been established that contribute to achieving this 
goal. The indicator of SDG 4.7 is seen as the “extent to 
which (i) global citizenship education and (ii) Education 
for Sustainable Development are mainstreamed in (a) 
national education policies; (b) curricula; (c) teacher 
education; and (d) student assessment” (Destatis, 2023). 
Since 2020, UNESCO’s programme ‘Education for Sus-
tainable Development: Towards achieving the SDGs’ has 
carried forward UNESCO’s World Programme of Action 
on Education for Sustainable Development (UNESCO, 
2019, 2020c). At the same time, SDG 4 made it clear 
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that access to education must be ensured worldwide 
as an indispensable basis for sustainable development 
(UN, 2015a).

In 2018, approx. 260 million children and young 
people worldwide were denied access to education (UIS, 
2019). This corresponds to about a sixth of the global 
population in the corresponding age groups (UIS, 2019). 
Without access to education, the guiding principle of 
‘healthy living on a healthy planet’ can only be commu-
nicated and implemented to a limited extent – although 
the impact of non-formal and informal education should 
not be underestimated.

Although the following section provides insight into 
the status quo of the German education system with 
regard to the topic of health, it does not claim to be a 
complete inventory. However, in order to find starting 
points for a strategy for education according to the 
guiding principle of ‘healthy living on a healthy planet’, 
it is worthwhile on the one hand to take a look at pre-
vious approaches where health is indeed established in 
the formal education system, and, on the other hand, at 
innovative programmatic and practical approaches for 
an understanding of education that sees a connection 
between individual human health and the societal and 
natural conditions for it.

In early-childhood education and in schools, there 
have been many programmes for a ‘healthy kinder-
garten’ or a ‘healthy school’ in recent years. In these 
programmes, as in the worksheets and teaching materials 
offered by the DIPF (Leibniz Institute for Research and 
Information in Education) via the German Education 
Server, enhanced health quality is sought merely as 
a prerequisite for the improvement of education and 
educational tasks. Even when formats are found, e.g. the 
regular ‘Week of Health and Sustainability’ in Bavaria, 
no correlations are made between health and sustain-
ability (Bayerisches Staatsministerium für Unterricht 
und Kultus, 2023). Although some educational plans 
of the Länder for day-care centres make introductory 
references to Education for Sustainable Development, 
educational fields such as ‘Nature and the Environment’ 
and ‘Health, Physical Activity and Nutrition’ are usually 
covered separately.

In conceptual work (Stoltenberg, 2014) and in the 
educational practice of day-care centres and prima-
ry schools, however, there are convincing examples of 
teaching the insight that healthy people depend on a 
healthy planet. There it is no longer the ‘healthy break-
fast’ but the ‘sustainable breakfast’ that is practised, 
or healthy soil is recognized as a prerequisite for our 
health (Stoltenberg and Thielebein-Pohl, 2011). Links to 
health are made especially with reference to the need to 
conserve biodiversity. A significant role in this change in 
practice has been played by initiatives offering further 

training for educators, as well as advice and an exchange 
of experience with experts outside the educational insti-
tution, e.g. KITA21 (DayCare21) in northern Germany, 
Ökokids (ecokids) or Mobilspiel (mobile play) in Bavaria. 
Since 2014, an association called ‘Acker e.V.’ (‘Field’), 
which has spread from Germany to Switzerland and 
Austria, has been offering educational programmes and, 
above all, opportunities to experience sustainability. 
There are now over 250 ‘AckerKitas’ and 600 ‘Acker-
Schulen’, where children and adults can find out how 
health, nutrition and food cultivation are connected 
(Acker e.V., 2023).

‘Global classrooms’, which make exchanges possible 
between young people in different living environments 
around the world, promote an awareness of and a sen-
sitivity for one’s own responsibility for healthy living 
conditions – also taking a global perspective into account.

It is still only a minority of institutions of higher 
education that are committed to the guiding principle 
of sustainable development and design their teaching, 
research, business operations and living environment 
according to the principles of Education for Sustaina-
ble Development. It is possible to enable students to 
see human health and a healthy planet in context by 
offering interdisciplinary and transdisciplinary semi-
nars, by allowing space for self-organized and collab-
orative learning, through student initiatives and by 
taking a whole-institution approach to shaping life at 
institutions of higher education. This includes both a 
sustainable canteen and health-promoting options at 
the university workplace.

In the non-school sector, many educational centres 
are committed to enabling people to experience how to 
deal responsibly with people and nature. One important 
partner in Germany runs the Voluntary Ecological Year 
(FÖJ), which offers education and experience related 
to the guiding principle of ‘healthy living on a healthy 
planet’, and can thus have an impact both on young 
people and on the companies and organizations involved.

In addition, vocational education and training can 
play an essential role (Box 8.1-1).

In the context of Education for Sustainable Develop-
ment, municipalities, too, play a key role in influencing 
people and specific areas of their lives, e.g. nutrition 
(Section 4.1), physical activity and mobility (Section 4.2), 
housing (Section 4.3) and healthcare (Chapter 6). When 
integrating Education for Sustainable Development in-
to all municipal fields of action, the guiding principle 
of ‘healthy living on a healthy planet’ should also be 
addressed in educational matters. For example, inte-
grated programmes on land use in municipalities can be 
developed jointly in participatory processes.
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Furthermore, the agriculture-nutrition-education 
field of action can contribute to a careful and health- 
promoting use of natural resources (also in agriculture 
and forestry; Box 8.1-2) and their regeneration for sus-
tainable availability for generations to come.

In Germany, the National Platform on Education for 
Sustainable Development in 2017 adopted the National 
Action Plan for the Implementation of the UNESCO 
Global Action Programme on Education for Sustainable 
Development (2015–2019) (Nationale Plattform Bildung 
für nachhaltige Entwicklung, 2017). In the course of this, 
strategies and measures were developed, implemented 
and evaluated to strengthen and establish Education for 
Sustainable Development in the areas of early-childhood 
education, schools, extracurricular education, vocational 
training, higher education and municipalities.

‘National Monitoring on Education for Sustainable 
Development’ shows the extent to which Education 
for Sustainable Development has become established 
in curricula, training regulations, teacher training, laws, 
political resolutions and other important documents 
of the German education system, which trends can be 

identified in the various areas of education and what 
action still needs to be taken. Although there has been 
a positive trend in the field of early education in recent 
years in embedding Education for Sustainable Devel-
opment as a cross-cutting educational concept in the 
education plans of the federal states, the concept has 
still not been sufficiently implemented in the training of 
early-childhood educators (Singer-Brodowski and Holst, 
2022). In the school sector, the depth and breadth of the 
integration of Education for Sustainable Development in 
curricula varies greatly between subjects and Länder, and 
here too there is a qualification gap in teacher training 
(Brock and Holst, 2022). The monitoring of Education 
for Sustainable Development in the field of vocational 
education and training in Germany comes to similar 
results (Holst, 2022). In higher education, Education 
for Sustainable Development and sustainability have be-
come increasingly integrated into target and performance 
agreements and laid down in laws as a task of higher-ed-
ucation institutions (Holst and Singer-Brodowski, 2022). 
While there are only isolated references to sustainability 
in the documents of the German Rectors’ Conference 

Box 8.1-1

Vocational education and training as a  
lever for the guiding principle of ‘healthy living 
on a healthy planet’

In addition to education for children and adolescents, voca-
tional education and training, when, as with general high-
er education, it is oriented towards the guiding principle of 
‘healthy living on a healthy planet’, is an important lever 
for initiating change processes both in businesses and in the 
social environment of the learners. It offers a chance to gain 
knowledge and experience in both initial and further training, 
enabling people to recognize and use options for action that can 
be incorporated into operational processes. In the context of 
Germany’s dual training system, there are two starting points 
for this: on the one hand, the curricula of vocational schools, 
which are the responsibility of the Länder, and, on the other 
hand, the content of in-company training, which can teach 
practices that are needed in the context of transformations 
to sustainable societies. Germany’s Federal Institute for Voca-
tional Education and Training (BIBB), an agency of the Federal 
Ministry of Education and Research (BMBF), has an important 
role to play here. One of its three main tasks is to moderate the 
training regulations for skilled occupations with the social part-
ners, chambers of industry and commerce, etc. It can thus exert 
an advisory influence on the content of in-company training. 
As part of its second main task, the BIBB supports projects on 
issues relating to digitalization, permeability within the educa-
tion sectors and between academic and vocational education 
and training, as well as on the task of sustainable development. 
Support is given not to projects that regard initiatives for more 
sustainability as an add-on, but to those that integrate the 
task into the operational processes themselves. Sustainability 

should not be an additional burden for enterprises; rather, the 
processes themselves should be transformed in the sense of 
sustainable development. This approach can be supported by 
BIBB’s third task: advising policy-makers and society.

All three of BIBB’s tasks offer a chance for the guiding prin-
ciple of ‘healthy living on a healthy planet’ to become better 
integrated, with the aim of making both in-company trainers 
and the trainees themselves change agents. In this context, 
the focus of in-company training in the sense of an overall 
institutional approach is initially on the sustainable design and 
management of the workplace, avoiding contamination and 
other forms of environmental pollution that affect the health 
of people and nature (noise, exposure to particulate matter, soil 
quality at industrial sites), the increasing transformation to a 
circular economy and the development of a materials-manage-
ment system with a corresponding orientation of procurement. 
The health-promoting design of working hours and recreational 
spaces is necessary both inside and outside the workplace.

In order to actually be able to use the leverage effect of 
vocational education and training in a timely manner for the 
guiding principle of ‘healthy living on a healthy planet’, the 
challenges existing in this area must also be addressed. For 
example, analyses of national monitoring of Education for Sus-
tainable Development in vocational education and training show 
that the key federal laws on vocational education and training 
do not yet contain any references to sustainability or sustain-
able development, that up to now there has been little focus on 
designing learning venues with sustainability in mind, and that 
trainers and vocational-school teachers have so far been insuf-
ficiently trained to give vocational training for sustainable devel-
opment (Holst, 2022). In order to address the latter point in 
particular, in January 2023, the BMBF published a guideline on 
funding projects within the framework of a programme called 
‘Sustainability at Work – Future-Oriented Training (NIB)’.
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Box 8.1-2

Agricultural consultants as agents of Planetary 
Health competence

Agricultural advisory services (also known as agricultural 
extension) can play a decisive role in communicating the 
guiding principle of ‘healthy living on a healthy planet’ in 
agriculture and at the community level. Agricultural extension 
agents can point to new ways of using agricultural and natural 
resources, raise farmers’ awareness of health issues and pro-
mote the exchange of information among them (Sanginga et 
al., 2009: 245; Hossain et al., 2009); they therefore have the 
potential to multiply knowledge on the environment-health 
nexus in agriculture. Similarly, in the community context, 
agricultural advisers can contribute to making Education for 
Sustainable Development possible for everyone (SDG 4.7).

Status quo
There are many forms of agricultural extension systems, which 
differ in terms of funding, organization, the exact target group 
of the system and the overall context (Davis et al., 2020; Leta et 
al., 2020: 389). A general trend is the pluralization (especially 
e.g. in India, many countries in Latin America, Kenya, Uganda, 
Zambia), decentralization (e.g. in Tanzania, Bangladesh) and 
privatization (e.g. in Germany) of agricultural extension sys-
tems, especially as regards the provision of extension services 
(Davis et al., 2020: 2; Wijaya and Offermans, 2019: 4; Hornidge 
et al., 2016; Ingram et al., 2022). Due to this increasing diver-
sity of actors (e.g. nation states, private-sector actors, NGOs, 
farmers’ associations, international organizations, governmen-
tal development agencies), very different interests are pursued 
in agricultural extension, be it yield increase, food security or 
more sustainable agriculture (Davis et al., 2020: 2). Agricultural 
extension sometimes addresses aspects such as climate and 
environmental change and sustainable agriculture (Santuah 
et al., 2022; Gérard, 2020), as well as health issues – on the 
one hand human health (e.g. the physical and mental health 
of farmers; Hammersley et al., 2022), and, on the other, the 
health of animal and plant species (e.g. pest control; Barrett 
et al., 2022) and ecosystems (e.g. soil health; Kumar and Rani, 
2018). However, these forms of engagement with health and 
environmental issues usually take place separately from each 
other. In most cases up to now, agricultural extension has 
neither shown these cross-links nor identified the multiple 
benefits of certain agricultural practices both for human health 
and for the protection of species and ecosystems.

Practical examples
Some examples show how extension systems can be used as 
educational formats to promote Planetary Health competence 
in agriculture and communities. For example, many digital 
advisory solutions address the efficiency and effectiveness 
of seeds and fertilisers and diagnosing diseases in plants, 
animals and humans. The PlantwisePlus application helps 
smallholder farmers to reduce harvest losses by demonstrating 
climate-adapted practices and technologies, and explaining 
the risks of pesticides to the environment and human health. 
Information on pest distribution is also provided to help contain 
infestations and thus ensure healthy nutrition (PlantwisePlus, 
2023; Barrett et al., 2022). The ‘Cotton made in Africa’ pro-
ject is an example of a private advisory service provider that 
combines production, environmental and nutritional aspects. 
In training courses, African smallholders learn sustainable 

cotton cultivation methods “that help them to increase the 
quality and yields of their cotton, improve their living and 
working conditions and protect their health and the environ-
ment” (CmiA, 2023).

Rural development-advisory systems cover an even broader 
range of topics and thus offer linkages for education on the 
environment-health nexus. For example, agricultural extension 
programmes in the United States – primarily education services 
for adolescents and adults – address healthy eating, environ-
mental quality, nature conservation, community development, 
agriculture and food safety (Narine et al., 2020), as well as 
health disparities caused by social determinants (Andress and 
Fitch, 2016). In addition, numerous associations, organizations 
and regionally active organic farmers in Germany offer children, 
young people and adults educational programmes on the con-
nection between environmental and health issues. For instance, 
a non-profit association called ‘Ökomarkt  Verbraucher- und 
Agrarberatung e.V.’ (Ecomarket Consumer and Agricultural 
Consulting’), founded in 1986, advises “consumers on a […] 
health-conscious and environmentally sound diet with organic 
products” and offers seminars, workshops and excursions for 
various target groups (Autarkia, 2023). These educational 
programmes open up a window of opportunity for training 
new farmers and communities on the cross-links between 
environmental change and health.

Furthermore, the example of agricultural extension agents 
who have been able to raise awareness of mental-health risks 
among farmers in Australia and Ireland after having mental- 
health training themselves (Hossain et al., 2009; Hammersley 
et al., 2022) demonstrates the potential for extending services 
to other areas. Similarly, rural development advisers such as 
‘Dorfhelfer:innen’ (Village Helpers) in Germany – local con-
tact persons for families on issues such as nutrition, animal 
husbandry and farm management (AELF-IP, 2023) – with the 
necessary training could also act as multipliers for planetary 
health literacy.

Challenges 
Implementing holistic counselling in rural areas according to 
the guiding principle of ‘healthy living on a healthy planet’ is a 
universal challenge. Depending on the context, there are varying 
degrees of difficulty in implementing agricultural advisory ser-
vices on the health of humans and nature. For example, agents 
should have a wide range of knowledge, e.g. on health issues, 
environmental protection and climate-change mitigation, in 
order to make full use of their potential as mediators of com-
prehensive health competence for people and nature. However, 
agents are often not trained in such challenges as environmental 
sustainability or human health risks (Santuah et al., 2022; Davis 
et al., 2020). On the one hand, this is due to the inadequate 
training opportunities for agricultural extension in low- and 
middle-income countries (WBGU, 2020: 165). Another reason 
is the separation of this knowledge into individual professional 
fields. In India and Germany, for example, advisers on agriculture 
and nutrition are trained separately (Davis et al., 2020: 82 f.). In 
addition to technical expertise on health issues, counselling at 
the interface between the environment and health also requires 
strong social and communication skills, which many consultants 
see as a key challenge (Hornidge et al., 2016: 174; Hossain et 
al., 2009; Davis et al., 2020: 329; Hammersley et al., 2022). 
Also important for implementation is the recognition of local 
creativity, innovation and requirements (Sanginga et al., 2009: 
299), although these sometimes conflict with the diversity of 
interests of different agricultural extension actors.
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and the Länder Rectors’ Conferences, Länder student 
representatives formulate very ambitious positions on 
sustainability and Education for Sustainable Develop-
ment (Holst and Singer-Brodowski, 2022). However, 
Education for Sustainable Development is still not fully 
integrated into the curricula in the module manuals of 
many subjects or in study and examination regulations, 
and there are also few offers of advanced and further 
training in higher-education didactics on Education for 
Sustainable Development (Holst, 2022). To sum up, it can 
be seen that Education for Sustainable Development has 
not yet been sufficiently embedded and implemented 
in all educational sectors in Germany.

The implementation of a whole-institution approach 
to education under the guiding principle of sustainability 
(Kohl et al., 2022), which can also be used for the principle 
of ‘healthy living on a healthy planet’, is seen as a strategi-
cally successful approach in this context (Section 4.1–4.3). 

8.1.2
Health professionals as multipliers:  
concepts and initiatives

Health professionals such as doctors, nurses, midwives, 
health and nutrition scientists and physiotherapists are 
key actors who can function as multipliers to reach a 
broad population group inside and outside the medical 
health system (Section 6.4.2.2). However, the training 
received by health professionals is currently mainly 
focused on curing diseases and does not sufficiently 
address aspects such as global environmental changes 
and their impact on health, or the multiple benefits that 

can be generated by health-promoting and sustainable 
behaviour. Similarly, the concept of Education for Sus-
tainable Development has been unable to establish itself 
in education and training in the medical sector. However, 
a separate educational concept has been developed here, 
namely Education for Planetary Health. This still rela-
tively new concept has developed very dynamically in 
the education and training of health professionals in 
recent years and holds great potential for education in 
the sense of the guiding principle of ‘healthy living on a 
healthy planet’. Key concepts and educational initiatives 
in this area are described in the following.

With the publication of twelve overarching princi-
ples for teaching Planetary Health, Stone et al. (2018) 
have laid an initial foundation for Planetary Health 
education (with a focus on human health; Box 8.1-3) 
at the international level. These principles are meant to 
apply to Planetary Health teaching at “all levels, across 
all scales, and in all regions of the world” (Stone et al., 
2018: 192). The WBGU also considers the principles to 
be transferable to ecosystem health and the health of 
species, and advocates strengthening these principles in 
the sense of comprehensive education in line with the 
guiding principle of ‘healthy living on a healthy planet’.

With its Consensus Statement on ‘Planetary health 
and education for sustainable healthcare’ published in 
2021, the Association for Medical Education in Europe 
(AMEE) has created another framework that can serve 
as a basis for developing teaching concepts on Planetary 
Health for the target group of health professionals (Shaw 
et al., 2021). The Planetary Health Education Framework 
of the Planetary Health Alliance (Guzmán et al., 2021; 
Box 8.1-4) serves as a further basis.

Recommendations for action and research
For a holistic advisory service for farmers and municipalities 
that takes into account planetary guard rails in relation to the 
environment and climate as well as to human health, the WBGU 
recommends bringing the predominantly separate treatment 
of health and environmental aspects together in counselling 
practice. To this end, agricultural extension agents should be 
trained to teach comprehensive health literacy for people and 
nature, and receive training e.g. on healthy nutrition, climate 
protection and climate-change mitigation, as well as on com-
munication skills. Advising on human and nature’s health 
should not only include the necessary transfer of knowledge 
to farmers and communities on the connection between human 
health, other species and ecosystems, building on farmers’ local 
knowledge and capacity for innovation. Consultants should also 
provide decision-making support for rural actors, identifying 
options for action that are health-promoting and environmen-
tally sound, including areas like seeds, fertilisers, crops and 
farming methods. At the same time, the rural advisory and 
training programmes mentioned above should be used as a 

window of opportunity to train new farmers and communities 
on the cross-links between environmental change and health. 
Depending on the context, educational opportunities on health 
literacy relating to the interrelationships between humans and 
nature should be established in existing structures of agricul-
tural extension. In Central and South America, for example, 
an already well-developed training system for providers of 
agricultural extension could be used as a starting point (Davis 
et al., 2020: xix). However, this can only work if countries 
take on the role of coordinating the different advisory actors 
(Davis et al., 2020: 12) and provide incentives for Planetary 
Health education in line with the 2030 Agenda’s mandate for 
action (Ingram et al., 2022: 21).

In addition, there is a need to conceptualize models for 
evaluating agricultural extension that examine not only its 
innovation (Davis et al., 2020: 330) but also its contribution 
to farmers’ health literacy on the interrelationships between 
humans and nature.
Source: Mandler, 2022
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In Germany, a guide called ‘Climate.Environment.
Health: A Guide for Planetary Health Curricula’ has been 
jointly written by Health For Future and the German 
Climate Change and Health Alliance (KLUG) (Gepp et 
al., 2022). It offers orientation for the establishment of 
teaching programmes on Planetary Health in medical and 
health-science departments in Germany. A curriculum 
for Sustainable Healthcare and Training has also been 
developed in the UK (Tun and Martin, 2022). Efforts 
already initiated to integrate Planetary Health education, 
for example into the curricular training of medical doctors 
in Germany under the revision of the National Compe-
tence-Based Catalogue of Learning Goals for Medicine 
(NKLM 2.0), are essential and necessary developments 
which must, however, be extended to other health pro-
fessionals as soon as possible. In addition to traditional 
health professionals such as dentists, nurses, midwives, 
physiotherapists and nutritionists, actors who play a key 
role in education systems (e.g. educators in early-child-
hood education, teachers in school education or voca-
tional training; Section 8.1.1) should also be addressed.

One best-practice example from the health sector in 
German-speaking countries is the German Alliance on 
Climate Change and Health (KLUG), a network of indi-
viduals, organizations and associations from the health 

sector which was founded in 2017 with the aim of publi-
cizing the consequences of climate change for health. In 
the process, the health professions are to become actors 
in the necessary transformation of society as a whole. 
In 2022, KLUG’s educational work in the context of the 
Planetary Health Academy (Gepp et al., 2023) was one 
of 29 initiatives to receive the award for Education for 
Sustainable Development from the Federal Ministry of 
Education and Research and the German UNESCO Com-
mission (BMBF, 2022a). The information materials and 
recommendations on climate change and health compiled 
by the Federal Centre for Health Education (BZgA, no 
date) are also a positive example of information and 
education for the adult sector – although the focus is 
exclusively on the consequences of climate change and 
does not include biodiversity loss or pollution. More such 
formats and networks that go beyond the health sector 
could make Planetary Health education accessible to 
more target groups at the national and international level.

The educational concepts and initiatives from the 
health sector presented here are selected examples 
in which the link between environmental and human 
health in the sense of education in line with the guid-
ing principle of ‘healthy living on a healthy planet’ 
has already been launched, become established or has 

Box 8.1-3

Twelve cross-cutting principles for teaching 
Planetary Health

1. A Planetary Health lens: the ability to better understand 
linkages, cause-effect relationships and feedback loops be-
tween environmental change and human health with the 
help of a Planetary Health lens.

2. Urgency and scale: understanding the complexity of in-
teractions between the geographical scale, temporal scale, 
socioeconomic factors, and political and cultural context 
that shape specific challenges to and potential solutions 
for sustainable human health outcomes.

3. Policy: an understanding of the policy applications of Plan-
etary Health research and a knowledge of opportunities for 
action at the individual and community level for the mean-
ingful and context-specific implementation of research in 
policy and society.

4. Organizing and movement building: understanding the role 
played by civil-society self-organization and the mobiliza-
tion of societal groups in the political process, both local-
ly and globally (bottom-up approach).

5. Communication: knowing the importance of communica-
tion in translating research findings into practice and un-
derstanding the variety of the communication methods 
available, including an appreciation of the importance of 
listening as a part of effective communication.

6. Systems thinking and transdisciplinary collaborations: incor-
porating holistic thinking and working across disciplines 

to develop approaches to complex challenges.
7. Inequality and inequity: understanding the differences be-

tween equality and equity and a knowledge of concepts 
like marginalization, vulnerability and resilience.

8. Bias: critical reflection on the political, social and econom-
ic dynamics that influence the presentation and percep-
tion of environmental change and its health impacts, and 
the ability to identify potential biases and stakeholder in-
fluences.

9. Governance: being able to understand the importance of 
leadership and governance structures at regional, interre-
gional and global levels and to recognize how challenges 
to Planetary Health can be created or aggravated by the 
failure of governing bodies.

10. Unintended consequences: recognizing systemic uncertain-
ties and unexpected positive and negative consequences 
of global environmental change; understanding predictive 
limitations of impact assessments, and the shift in mind-
sets that this requires to allow for increased adaptive ca-
pacity and resilience.

11. Global citizenship and cultural identity: perceiving and 
reflecting on one’s own cultural identity and being part 
of local and global communities; based on this, the oppor-
tunity to positively influence values and practices within 
these communities.

12. Historical and current global values: knowledge of histori-
cal developments of Planetary Health (including the per-
spective of marginalized groups) and placing them into the 
current global context.

Source: WBGU, based on Stone et al., 2018
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succeeded. However, these concepts and initiatives 
within the group of health professionals are predom-
inantly focused on medical doctors, and should ur-
gently be extended to other health professions. Sec-
tion 8.1.4.2 contains the WBGU’s application-related 

recommendations for action for the nationwide imple-
mentation of the above-mentioned education concepts 
in the health sector.

Box 8.1-4

The ‘Planetary Health Education Framework’ – a 
starting point for further educational concepts 
aimed at implementing the guiding principle of 
‘healthy living on a healthy planet’ 

In 2021, the Planetary Health Alliance consortium published 
the Planetary Health Education Framework (Guzmán and Pot-
ter, 2021), which is intended as a basis for creating educational 
concepts and learning materials, and aims for application in 
higher education. The Framework contains five foundational 
domains (Fig. 8.1-1). The focus is on ‘interconnection within 
Nature’, which is closely interwoven with ‘the anthropocene 
and health’, ‘systems thinking and complexity’, ‘equity and 
social justice’ and ‘movement building and systems change’.
The five areas are:
1. Interconnection within Nature: The focus is on fostering 

compassion for and interconnection with planet Earth. 
This approach takes into account cognitive, affective and 
behavioural components in the development of transform-
ative educational strategies. In addition, an essential role is 
played by the combination and integration of learning path-
ways, e.g. from traditional and modern practice, as well as 
the recognition of diverse knowledge and traditions.

2. The Anthropocene and health: This area looks at under-
standing the links between the Anthropocene and human 
health, taking into account their multiple influencing fac-
tors and determinants, and is based on a social and eco-
logical approach to health promotion and disease preven-
tion and control.

3. Systems thinking and complexity: A systems-based under-
standing that incorporates and recognizes characteristics of 
complex adaptive systems is essential for Planetary Health 
education learners.

4. Equity and social  justice: Based on the rights of humans 
and the rights of Nature, systemic disparities are to be pre-
vented by implementing equity and justice. Education pro-
cesses must acknowledge structural inequalities, and future 
Planetary Health practitioners should be able to design 
health-promoting and sustainable living environments.

5. Movement building and systems change: Inclusive relation-
ships, thoughtful strategy, effective communication and 
transformational partnerships are designed to enable 
movement building and systems change in the context of 
a major transformation.

Figure 8.1-1
The five domains of the  
Planetary Health  
Education Framework. 
Source: WBGU, based on  
Guzmán and Potter, 2021
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8.1.3

Vision: through education in the sense of  
the ‘healthy living on a healthy planet’ guiding 
principle to comprehensive planetary  
health literacy

In the WBGU’s vision, education based on the ‘healthy 
living on a healthy planet’ principle is accessible from 
birth onwards to people of all ages in all regions of this 
world, and aims to strengthen the comprehensive health 
literacy of individuals and societies – building on an 
appreciation of planet Earth’s natural life-support systems 
and an integrative understanding of humankind and 
nature. The concept of planetary health literacy (Jochem 
et al., 2023) corresponds most closely to the WBGU’s 
guiding principle. Comprehensive planetary health liter-
acy can be understood as the ability to find, understand, 
assess and apply information relevant to the guiding 
principle of ‘healthy living on a healthy planet’. It aims 
to encourage environmentally friendly, sustainable and 
health-promoting action (Fig. 8.1-2; Jochem et al., 2023). 
Comprehensive planetary health literacy combines exist-
ing concepts of health, sustainability, environmental and 
ecological literacy with skills relating to transformative 
action. Individuals and societies with comprehensive 
planetary health literacy make health-promoting and 
environment-friendly choices, and shape their every-
day lives accordingly, e.g. by practising (or being able 
to practise) healthy and sustainable lifestyles through 
plant-based nutrition (Section 4.1) and active mobility 
(Section 4.2), and accordingly help to create health-pro-
moting, sustainable conditions. As a result, individuals 
and societies with such comprehensive health literacy 
behave responsibly and are also prepared to take re-
sponsibility themselves (for the health and well-being 
of present and future generations in an intact natural 
environment). They further develop their skills by also 
incorporating cultural, indigenous and local knowledge 
(Box 8.1-5). In this way, they specifically promote the 
mobilization of civil society and societal change towards 
improving the health of people on a healthy planet.

In education systems, moreover, this vision is reflect-
ed in a whole-institution approach aimed at both reduc-
ing the ecological footprint of educational institutions 
and increasing the social handprint within (and from) 
educational institutions. An education strategy oriented 
towards strengthening comprehensive planetary health 
literacy through education in the sense of ‘healthy living 
on a healthy planet’ can thus also lead to the successful 
achievement of the ‘healthy living on a healthy planet’ 
vision – for biodiversity and ecosystems and for humans, 
provided that global warming is limited, if possible, to 
below 1.5°C in a targeted and timely manner. 

8.1.4

Recommendations for action and research: 
educational strategy in the sense of the guiding 
principle of ‘healthy living on a healthy planet’

It is apparent that Education for Sustainable Devel-
opment that pursues the guiding principle of ‘healthy 
living on a healthy planet’ is still poorly or insufficiently 
integrated into the various educational sectors in Germa-
ny. It is therefore necessary to further establish this 
educational approach quantitatively and qualitatively, 
and to strengthen a holistic and comprehensive health 
perspective in order to use the resulting potential for 
a nationwide educational strategy in the sense of the 
guiding principle of ‘healthy living on a healthy planet’.

The WBGU regards the following two aspects as 
essential for a reorientation of education under the 
guiding principle of ‘healthy living on a healthy planet’, 
and participation and transdisciplinarity are essential 
components: 
1. Promote and facilitate knowledge, perspectives and 

skills for environmental and human health through-
out life.

2. In the sense of an overall institutional approach, pro-
vide opportunities for sustainable action in the edu-
cational institutions, and take on the role of pioneers 
of change through cooperation in the community.

In this context, the educational mission broadly encom-
passes an understanding and appreciation of important 
core elements of a healthy and sustainably designed 
environment. A core element is the conservation and 
restoration of healthy ecosystems and their biodiversity, 
ultimately also as a prerequisite for stabilizing human 
natural life-support systems and their sustainable use. 
Another core element is designing the human-made 
environment in a way that is oriented towards principles 
of promoting people’s health. A third core element com-
prises the careful and health-promoting use of natural 
resources and their regeneration to ensure their sustain-
able availability for generations to come.

In a national and international education strategy, 
the following measures can help to close education and 
training gaps regarding the linkage between health and 
the state of our environment, and to achieve the rapid 
pace of transformation made necessary by the delays of 
the last few decades. This education strategy according 
to the guiding principle of ‘healthy living on a healthy 
planet’ should feed into and give fresh impetus to the 
existing process of embedding Education for Sustainable 
Development into all areas of education. To this end, the 
WBGU recommends highlighting health as an integral 
and explicit field of action in the concept of Education 
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for Sustainable Development, and using education as a 
strategy for encouraging healthy and sustainable be-
haviour in healthy and sustainable conditions. In this 
way, the WBGU also supports the plan formulated in 
the Federal Government’s Future Research and Inno-
vation Strategy to structurally integrate Education for 
Sustainable Development into all areas of education in 
order to raise society’s awareness of sustainability, as well 
as its knowledge and creative competence to promote 
sustainable development (BMBF, 2022b).

8.1.4.1
Recommendations for action for a nationwide 
education strategy in the sense of the guiding 
principle of ‘healthy living on a healthy planet’
The timely establishment of nationwide strategies 
covering everything from early-childhood and school 
education to further training in lifelong learning via 
Education for Sustainable Development serves to mu-
tually strengthen the health of species, ecosystems and 
humans. Overarching planetary health literacy, combined 
with a knowledge of and a full appreciation for natural 
life-support systems and ecosystemic and planetary 

functional relationships, should be included as a goal in 
existing and future education curricula across all ages 
and target groups.

The WBGU recommends:
1. Integrate the guiding principle of ‘healthy living on a 

healthy planet’ into education across the board: The 
guiding principle of ‘healthy living on a healthy plan-
et’ with its corresponding educational concepts should 
be an overarching guiding principle at all educational 
institutions. Day-care and kindergarten children, pu-
pils and students should be able to practise and reflect 
on sustainability strategies in their educational insti-
tutions, and be ambassadors for the transformation 
approach in their social and private environments.

2. Develop interdisciplinary curricula: Interdisciplinary 
curricula that encourage basic societal skills in deal-
ing with the natural life-support systems should be 
developed for all levels of school education. The ori-
entation for this comes from the conservation of nat-
ural functional relationships (i.e. the conservation of 
the health of humans, other species, ecosystems and 
the planet).

access
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Information and knowledge environments
regarding plantary health
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regarding planetary health
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Figure 8.1-2
Planetary health literacy – a model. While the focus at the individual level is on knowledge and skills relating to Planetary 
Health, individuals and societies that act responsibly can make a positive contribution to the development of healthy people on 
a healthy planet for present and future generations. Corresponding education and science systems that enable and promote the 
development of planetary health literacy are essential.
Source: Jochem et al., 2023
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Box 8.1-5

Local knowledge:  
traditional medicine in Indonesia

Besides formal education and science systems (Knorr Cetina, 
1999, 2007), local and indigenous knowledge systems play a 
key role in ensuring healthy living on a healthy planet. These are 
historically grown, societally embedded systems of observing, 
interpreting, producing and handing down a sense of meaning. 
They play a key role in society in the informal production and 
transfer of knowledge, but are usually hardly formalized (e.g. 
by means of certification and institutionalization processes; 
Antweiler, 1998; Nygren, 1999; Smith, 2011). Examples range 
from family- or neighbourhood-based knowledge systems and 
advisory structures for dealing with issues such as household 
duties, managing vegetable and fruit gardens, and organizing 
cultural festivities to dealing with sexuality, or even to artistic 
and dance-based forms of expression (Sillitoe, 1998; Hornidge 
and Antweiler, 2012; Hornidge et al., 2016). Especially in soci-
eties where survival systems are heavily dependent on nature, 
and where formal primary health care is limited (particularly 
in rural regions of many low- and middle-income countries), 
local knowledge systems play a key role in the everyday lives 
of many people for manoeuvring the interfaces between en-
vironmental change and human and animal health challenges. 
Indonesia’s traditional medicine, called ‘Jamu’, is presented 
below as an example of such a local knowledge system at the 
interface between environment and health.

Jamu is a form of traditional medicine that uses herbal 
medicinal drinks made from the roots, flowers, fruits, seeds, 
bark, stems and leaves of local plants (Ratnawati, 2020) to 
prevent and acutely combat diseases in many parts of Indo-
nesia. These juices and powders have been used as remedies 
for several hundred years and the knowledge has been handed 
down from generation to generation (Yaman et al., 2014). The 
raw materials are usually easy to obtain and are also mixed by 
the people themselves or offered as an industrially produced 
finished product according to mostly orally handed down 
recipes, which can vary from region to region.

Although general healthcare in Indonesia has improved 
overall, the uneven distribution of medical staff in rural and 
urban areas remains a challenge. The division into Puskesmas 
(community health centres with medical care), Puskesmas 
Pembantu (smaller clinics with far fewer staff) and Polindes 
(service points at the village level) does not fully cover the 
everyday care particularly of marginalized parts of the pop-
ulation (Gunawan and Aungsuroch, 2015). Jamu medicinal 
drinks, which traditionally are extremely widespread, continue 
to enjoy extensive popularity against this background. Jamu 
is not only cheaper but also much easier to obtain logisti-
cally, especially in rural regions of Indonesia’s archipelago 
of over 17,000 islands. This explains the increasing demand 
during COVID-19 in view of a lack of access to COVID-19 
vaccines and the desire of many Indonesians to strengthen 
their immune system with Jamu (Hartono et al., 2021). Despite 
the initial decline in popular support following the advent of 
science- based medicine and the campaigns to disseminate it 
in Indonesia at the time, the sales value of Jamu products in 
Indonesia’s domestic market two years ago was Rp 20,000 
trillion and their export value Rp 16,000 trillion (€1.2 billion 
and €1 billion respectively; Ministry of Industry, 2020 as cited 
in Nurmajesty et al., 2022). 

Recognizing the economic factor, the Indonesian govern-
ment is planning to market Jamu globally and establish it as 

an export product, as announced by the Indonesian Minister 
of Trade in 2021 in his keynote speech ‘Modern Jamu for 
Asia, Africa, Middle East and Europe Market’. Following this 
idea, the number of places offering ‘herbal tourism’ is also 
increasing. One example is the Jamu Gendong Tourism Village 
Visitor Centre, where interested people can learn about the 
manufacturing process.

Local knowledge systems, systems of knowledge produc-
tion and transfer, are usually organized along gender-specif-
ic, age-specific and ethnic or religious lines (Nygren, 1999; 
Hornidge et al., 2016). A gender-specific organization applies 
in the case of Indonesia’s Jamu healers. Jamu medicine is 
traditionally passed on from mothers to their daughters and 
is – with a few exceptions – organized by women. Especially in 
rural regions, Jamu medicine is an additional, mostly informal, 
source of income for women (Torri, 2012). Within local com-
munities, being a Jamu practitioner is a respected profession 
with a long tradition firmly rooted in local identity: Jamu is 
part of Indonesia’s cultural heritage, officially recognized by the 
Ministry of Education and Culture (Kementerian Pendidikan 
dan Kebudyaan (Ministry of Education and Culture), 2018).

In the past, the mixtures were sold exclusively by women 
traders – Jamu Gendong herbalists – with bamboo baskets 
on their backs, on foot or by bicycle on the streets or on the 
doorstep. Today they are also offered in cafés as health-promot-
ing ‘shots’. As a result, younger generations no longer regard 
them merely as an old-fashioned custom but as part of their 
lifestyle (Nurmajesty et al., 2022). This in turn increases the 
general popularity and interest in Jamu, also on social media 
(Mantappu, 2021). In addition, its ritual character links up with 
a literal ‘back to the roots’ momentum. The desire for a life in 
harmony with nature is also expressed in scepticism towards 
chemical agents and their side effects – in a similar way to 
organic or slow-food movements in high-income countries. 
Furthermore, most of the Jamu Gendong have known their 
customers personally since birth. This also enables intensive 
counselling on a personal and communicative level, which 
clearly goes beyond a purely symptom-related treatment and 
instead promotes social interaction within the community.

However, Jamu drinks are not used in hospitals or health 
centres in Indonesia. On the one hand, this is because there 
is no standardized quality assurance or sufficient scientific 
evidence on their effectiveness based on clinical studies. On 
the other hand, some research studies attest to potentially 
hazardous effects on health and, in some cases, a critical degree 
of purity (Limyati and Juniar, 1998; Lim and Pranata, 2020). 
Moreover, difference between soil types and the plants’ cul-
tivation methods influence the pharmacological effect of the 
end product. For these reasons, the Indonesian government 
is pursuing a strategy to establish quality standards for Jamu 
medicine, the Road Map Pengembangan Jamu 2011–2025 
(Road Map of Herbal Medicine Development; Kementerian 
Kesehatan (Ministry of Health), no date). In addition, the Jamu 
Scientific Programme was introduced in 2010 (at the Center for 
Research and Development of Medicinal Plants and Traditional 
Medicines – B2P2TOOT) in order to be able to integrate the 
medicines into the national health system by means of robust 
research results. An encyclopaedia, the ‘Jamupedia’, of the 
various contents and raw materials is accessible in Indonesian 
and Dutch. Nevertheless, traditional medicine receives only 
minimal financial support from the government and is only 
partially integrated into the national health insurance pro-
gramme (Rahayu et al., 2022). Jamu medicine, like many local 
knowledge systems, is thus characterized by a low degree of 
formalization and institutionalization (Sumarni et al., 2019). 
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3. Make further education and training of (teaching) 
staff possible: The accelerated implementation of 
an education strategy under the guiding principle 
of ‘healthy living on a healthy planet’ requires the 
mandatory and target-oriented training and further 
education of (teaching) staff in early-childhood ed-
ucation, at all school levels and in vocational, higher 
and adult education. This includes the development 
and organizational integration of training courses for 
Education for Sustainable Development, including 
the perspective of comprehensive planetary health 
(conservation and restoration of the health of eco-
systems and the planet), oriented towards the trans-
formation needs of society with a view to meet-
ing climate, biodiversity and medical-health targets. 
In the field of early-childhood education, further 
training must be integrated as compulsory elements 
of employment contracts and financed accordingly. 
School curricula should include spaces for addressing 
this approach. Target agreements with higher educa-
tion institutions can be used to require all courses of 
study to address the guiding principle of sustaina-
bility, paying particular attention to the perspective 
of Planetary Health.

4. Promote interdisciplinarity and bring together different 
forms of knowledge: Especially interdisciplinary and 
socio-politically highly topical learning areas such as 
Education for Sustainable Development and Plan-
etary Health lend themselves to modularly organ-
ized project weeks. The short-term development of 
basic and advanced training for teachers and learn-
ers on topics relating to comprehensive planetary 
health should be implemented promptly, initially in 
the professional fields entrusted with the rapid and 
large-scale societal transformation now required, 
from natural sciences and engineering to economics, 
social sciences and political science.

5. Promote the use and further development of training 
concepts and educational courses: Already designated 
further-training concepts on Education for Sustain-
able Development should be used in the sense of 
the guiding principle of ‘healthy living on a healthy 
planet’. To this end, a funding programme should be 
developed that enables municipal and civil-society 
providers of such educational services to further 
develop their courses in the short term.

6. Make materials available to disseminate the guiding 
principle of ‘healthy living on a healthy planet’: The 
population should be given the opportunity to find 
out about the guiding principle of ‘healthy living 
on a healthy planet’ on a broad scale. To this end, 
recognized adult education providers, professional 
training events and civil-society initiatives should 
be promptly provided with materials that promote 
the integration of the guiding principle into their re-
spective work.

7. Strengthen the whole-institution approach under the 
guiding principle of ‘healthy living on a healthy planet’: 
Educational establishments, companies, organiza-
tions and institutions are called upon to adopt a 
whole-institution approach incorporating the guid-
ing principle of ‘healthy living on a healthy planet’, 
so that they also have an impact on the community. 
Education should also include action on sustainable 
catering, infrastructure, professional practice, human 
and natural health, and participatory governance. In 
this context, municipalities have a key role to play 
as partners in these processes (NP BNE, 2021).

8. Promote the European Education Area, expand trans-
regional cooperation on education: Germany should 
implement the above-mentioned measures of the 
education strategy. At the same time, the guiding 
principle of education in line with ‘healthy living 
on a healthy planet’ should be made the subject of 
international discourse in the standardization pro-
cesses of the European Union (EU) for harmonizing 
national education systems, as well as in multilater-
al forums such as those of UNESCO; efforts should 
be made to take up the principle in other nationally 
organized education systems. 

There are no formal quality standards, certification processes 
or institutions that implement these standards, initiate train-
ing courses for Jamu healing practitioners and prepare them 
for a formal labour market. Instead, Jamu medicine is widely 
practised according to informally negotiated standards (with-
out any formal, science-based quality assurance). Against the 
background that, according to the World Health Organization 
(WHO, 2019d), an estimated 80% of the world’s population 

relies on traditional forms of medicine, the lack of scientifically 
based quality control in particular is a challenge that needs 
to be addressed in line with the guiding principle of ‘healthy 
living on a healthy planet’. The Global Centre for Traditional 
Medicine in India, for example, aims to scientifically explore 
the potential of traditional medicine (WHO, 2022o). 
Source: Dippel, 2023b
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8.1.4.2
Recommendations for action focusing on health 
professionals as multipliers for the vision of 
‘healthy living on a healthy planet’
Health professionals have a key role to play in transport-
ing the guiding principle of ‘healthy living on a healthy 
planet’ into society. This task makes specific demands on 
the education system concerned, but some training con-
cepts and initiatives are already in place (Section 8.1.2). 
To empower health professionals in their role as multi-
pliers of the guiding principle of ‘healthy living on a 
healthy planet’, the WBGU recommends the following:
1. Expand all forms of training and further training for 

health workers to include Planetary Health education: 
Planetary Health education should be integrated 
into all forms of training for health professionals in 
all fields and all disciplines with the explicit aim of 
strengthening health professionals’ skills in compre-
hensive planetary health and of training transforma-
tive action skills. Relevant target groups are all health 
professionals, e.g. doctors, dentists, pharmacists, pub-
lic health experts, nurses and carers, midwives, nutri-
tionists and physiotherapists. Approaches such as ‘cli-
mate clinics’ and climate-sensitive health counselling 
(Section 6.4.2.2) should pursue the goal of contrib-
uting to comprehensive planetary health literacy for 
patients, and thereby improving patient education.

2. Acknowledge and promote the relevance of individu-
al occupational groups in communicating the guiding 
principle of ‘healthy living on a healthy planet’: Rel-
evant teaching content from the educational con-
cepts of Education for Sustainable Development and 
Education for Planetary Health should be integrat-
ed into the curricula of corresponding study pro-
grammes. The differences between the various pro-
fessional groups mentioned above should be taken 
into account in training and further-training pro-
grammes for communicating the guiding principle of 
‘healthy living on a healthy planet’. Further training 
for health professionals, e.g. on how to run a ‘cli-
mate clinic’ (Section 6.4.2.2), should be made more 
widely available. There could also be a focus on the 
public health service, which can provide the popu-
lation with comprehensive health education. Mid-
wives can serve as a further focus group; since they 
closely accompany families in a sensitive phase of 
life, they can encourage comprehensive planetary 
health literacy among parents. Nutritionists and di-
abetes counsellors can also have a positive influence 
on the dietary habits of their patients by passing on 
comprehensive knowledge, e.g. on the advantages of 
a predominantly plant-based diet (Section 4.1). The 
same applies to physiotherapists, who can promote 
the health of their patients by imparting knowledge 

and teaching skills relating to active mobility (Sec-
tion 4.2). Nurses, too, should be trained to commu-
nicate aspects of comprehensive health literacy in 
their often very close – and sometimes long – con-
tact with patients.

8.1.4.3
Research recommendations
In addition to the above-mentioned recommendations 
for action, the WBGU makes the following research 
recommendations:
1. Promote inter- and transdisciplinary research projects: 

In view of the rapidly growing urgency of combined 
crises, inter- and transdisciplinary research pro-
jects can develop educational and implementation 
options on how accelerated action can succeed in 
the field of comprehensive health protection. For this 
purpose, relevant disciplines and actors should be 
brought together to develop time-optimized strate-
gies for interaction between different fields of action. 
In this way, market mechanisms, combined with 
regulatory measures and legal frameworks, can speed 
up implementation. Accompanying research should 
be established or strengthened that examines the 
implementation and effectiveness of education in 
the sense of the guiding principle of ‘healthy living 
on a healthy planet’.

2. Promote further research programmes for teacher 
education: Follow up the expiring programme called 
‘Quality Offensive in Teacher Training’ from the Fed-
eral Ministry of Education and Research (BMBF) and 
the Länder with a new funding phase for projects on 
the topic of Education for Sustainable Development 
that explicitly addresses health in a broadly under-
stood sense according to the principle of ‘healthy liv-
ing on a healthy planet’.

3. Embed sustainability aspects into health research: Fu-
ture studies and research projects in the health sector 
should be expanded to include sustainability aspects. 
For example, future studies and research projects ad-
dressing topics such as nutrition or promoting physi-
cal activity primarily from a health perspective should 
explicitly integrate aspects offering multiple environ-
mental benefits and sustainable development.

4. Research comprehensive planetary-health literacy: 
planetary health literacy among health professionals 
and other multipliers should be surveyed, increased 
by means of targeted measures, and the effective-
ness of such measures evaluated. This includes, for 
example, surveying the status quo of comprehensive 
planetary health literacy among health profession-
als, implementing interventions to increase planetary 
health literacy, and examining the effectiveness of 
such interventions (with possible outcomes such as 
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the level of planetary health literacy, quality of life, 
well-being, health, dietary and physical activity be-
haviours, etc.). 

8.2
Science and science funding

Science, as it has developed since the Enlightenment in 
18th-century Europe and successively gained a foothold 
in societies on all continents, has always acted as a key 
engine of societal progress and change. In this context, it 
has been the originator of technological, institutional and 
social innovations, enabled the fundamental, systematic 
exploration of contexts, acted as a historical memory and 
ethical reflection surface of societies, and offered spaces 
for scientifically based and informed discourse. In addi-
tion to research and teaching, the tasks of science include 
providing political policy advice, promoting young 
scientists and exchanging information with the general 
public. In its interaction with global challenges, science 
also takes on the key role of facilitating transnational 
cooperation through science diplomacy efforts, when, 
at the state level, this is made difficult or impossible by 
political considerations, such as geopolitical tensions.

Accordingly, science is also seen as playing a key role 
in overcoming the great crises of the 21st century, in the 
sustainability transformations and in the guiding prin-
ciple of ‘healthy living on a healthy planet’ formulated 
here. The action programme for sustainable develop-
ment known as ‘Agenda 21’, which was adopted at the 
Earth Summit in Rio in 1992, already formulated this 
expectation. The 2030 Agenda and its 17 Sustainable 
Development Goals (SDGs), jointly adopted by the in-
ternational community at the level of the United Nations 
in 2015, and the Paris Agreement adopted in the same 
year, formulate comparable expectations for science and 
science policy.

However, science systems differ substantially world-
wide in terms of their financial and personnel resources, 
their disciplinary, inter- or transdisciplinary organization, 
their application orientation and the importance attached 
to basic research, also in terms of the research infra-
structures (e.g. laboratories, research ships, etc.), their 
internationality and transnational cooperation behaviour. 
What all science systems have in common is, firstly, their 
largely national organization and funding and, secondly, 
their historically evolved structures, which will continue 
to shape international cooperation, language use, disci-
plinary cultures and scientific topics (with corresponding 
effects on the shaping of public discourse) into the future. 
In terms of agenda setting and disciplinary composi-
tion, the recent COVID-19 pandemic revealed significant 
gaps in the way environmental-change-related health 

risks are dealt with in science and innovation systems 
worldwide.

For example, SDG 9 of the 2030 Agenda refers to the 
need to contribute to committed action for a transforma-
tion towards sustainability that ensures the long-term 
health of people and nature by promoting the increasing 
integration of a science for shaping society’s future on 
a global scale. This encompasses research, advisory ser-
vices, education and the promotion of young scientists 
in cooperation between the natural and social sciences 
and the humanities, acknowledging the full breadth of 
societies worldwide. The underfunding of science in 
the health sector has repeatedly been an issue since the 
1990s (Randolph and Bloom, 1990). Due to the rapid 
increase in health risks that arise as a result of the direct 
interaction between humans and nature, science-policy 
discussions on researching the environment-health nex-
us are also urgently needed (Kickbusch et al., 2022; 
Taylor et al., 2022).

This section deals with the science-funding landscape 
and the organization and practice of science, in par-
ticular with the suitability of its structure for address-
ing growing environmental and climate-change-related 
health risks, and with better equipping science systems 
worldwide for researching and managing health risks 
caused by environmental change and human behaviour. 
The first part of the section highlights the status quo 
and reveals persistent misalignments, for example in 
the field of research funding. It shows that there is a 
fundamental discrepancy between scientific knowledge 
production on environmental and health risks and the 
actual distribution of these risks. The combination of 
insufficient funding and historically evolved path de-
pendencies relating to material and immaterial science 
infrastructures has led, among other things, to a situation 
in which precisely those countries that are most seriously 
affected by environmental and health risks have little 
research capacity and, globally speaking, little voice. The 
resulting lack of context-specific research, e.g. at the 
interfaces of environmental change and human health, 
in turn affects political and societal decision-making 
processes and thus represents a significant limitation 
of science’s transformative potential.

The second part of the section discusses measures 
aimed at overcoming this conflict situation. Possible 
courses of action at the national and multilateral level 
are identified which are primarily directed at actors in re-
search policy, but can also serve as a stimulus for reform 
for the actors within the science systems themselves.
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8.2.1
Financial structure: globally, European Union  
and Germany

In most countries worldwide, as well as in the global 
average, public and private investment in science does 
not meet the challenges of the necessary transformation 
processes towards sustainability (Fig. 8.2-1). In 2020, for 
example, gross domestic expenditure on R&D (GERD) 
worldwide amounted to an average of 2.63 % of GDP 
(UIS, 2022b). This includes public and private investment 
in research and development and the funding areas of 
basic research, applied research and experimental devel-
opment projects in publicly and privately organized sci-
ence, tertiary education and civil-society organizations.

Moreover, this 2.63 % is distributed very uneven-
ly around the world. There are significant differenc-
es between countries of different income groups. For 
example, R&D spending in 2020 averaged 2.74 % of 
GDP in high-income countries, 1.30 % in middle-income 
countries and 0.2–0.5 % in low-income countries (UIS, 
2022c; Fig. 8.2-2). It should also be borne in mind here 
that the mobilization of private funds – in addition to the 
public funding of science – is much more successful in 
high- and middle-income countries (UNESCO, 2015: 64). 
With the exception of China, even the countries of the 

BRICS group (Brazil, Russia, India, China, South Africa) 
and numerous major regional powers such as Indonesia 
and Nigeria invest comparatively little in their science 
(Table 8.2-1).

It is also striking that little progression is recognizable. 
Globally, the trend is positive: total public and private 
spending on research and development increased from 
1.69 % in 2015 to 1.93 % in 2020 (UIS, 2022a). However, 
the progression stems from middle- and high-income 
countries. Low-income countries continue to invest rel-
atively little in R&D, and countries in the lowest income 
bracket even saw a steady decline in R&D spending 
over this period (Fig. 8.2-2). Apart from the fact that 
in low-income countries less is invested in research and 
development in relation to GDP, the absolute amounts 
invested are, of course, also much smaller than in high- 
income countries, where the GDP is significantly larger. In 
per-capita terms, low-income countries employ 26 times 
fewer scientists than high-income countries (UIS, 2022a); 
they also have less research infrastructure, such as labo-
ratories or access to scientific literature (UNESCO, 2021).

It should also be noted that a number of countries 
have fallen short of their self-set targets. For example, 
the EU had set itself the goal of investing a total of 3 % of 
GDP in research and development as early as 2010 (Albu, 
2011). Yet even by 2020 only five countries had reached 

Figure 8.2-1
Gross domestic expenditure on research and development as a percentage of gross domestic product (GDP),  
2019 or latest year available.
Source: Our World in Data, 2022, based on data from the UNESCO Institute for Statistics (UIS)
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Research and development spending as a share of GDP (2019)
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this target – including Germany with 3.1 % (Eurostat, 
2021). The situation is similar in the African Union: to 
date, not one of the countries has reached the 1 % target 
set for 2010. South Africa and Kenya come closest with 
0.8% (UNECA, 2022). This is problematic inasmuch as 
public investment in research and development is a 
fundamental lever in the way states can foster innova-
tion in the areas that are critical to their sustainability 
transformations. Science provides an important basis for 
the promotion of national innovation systems, which in 
turn play a fundamental role in mobilizing private funds 
for sustainability transformations. In line with the vision 
of ‘healthy living on a healthy planet’, the aim is on 
the one hand to strengthen the development of science 
systems at the interfaces of environmental change and 
human health, on the other to reduce the discrepancies 
between nationally organized knowledge and innovation 
systems with a view to transregional cooperation for a 
healthy future. 

Looking at research and development spending from 
exclusively public sources, i.e. expenditure that is the 
direct result of government decisions, public spending on 
research and development in 2021 in the EU, for example, 
was equivalent to only 0.75 % of GDP. The highest level 
of investment was in Germany, the lowest in Roma-
nia (Eurostat, 2022). Nor was such public investment 

substantially higher in other high-income countries such 
as the United States and South Korea (Figure 8.2-3). 
Between 2011 and 2021, only a few high-income coun-
tries recorded a significant increase in public spending 
on R&D: Germany (from 0.88 % to 1.10 % of GDP), 
South Korea (1.07–1.33 %) and Greece (0.32–0.89 %). 
As a percentage of GDP, the corresponding expenditure 
remained constant in the United States, and in the EU 
it only rose from 0.72 % to 0.75 %, partly due to the 
fact that investment fell in some EU countries (Eurostat, 
2022). There is a lack of comparable data from low- and 
middle-income countries. However, looking at the data 
on total public and private expenditure on R&D in low- 
and middle-income countries, it is plausible to conclude 
that public expenditure on R&D in all these countries is 
still much lower than in high-income countries.

This huge disparity in funding reproduces interde-
pendencies between science systems, which has a neg-
ative impact on how well the knowledge to be gained 
is suited to local conditions. Because national invest-
ment in research and development is so low, science in 
many middle- and low-income countries is extremely 
dependent on international funding. Most of this comes 
from actors in high-income countries, such as the Eu-
ropean Commission, national science-funding agencies 
and/or representatives of foreign cultural policy and 

Figure 8.2-3
Development of public 
expenditure on research and 
development in relation to gross 
domestic product.
Source: WBGU, based on  
Eurostat, 2022

Germany
France

Pu
bl

ic
 e

xp
en

di
tu

re
 o

n 
re

se
ar

ch
 a

nd
de

ve
lo

pm
en

t 
as

 %
 o

f G
D

P

Greece USA
Netherlands Romania South Korea

1.4

1.2

1

0.8

0.6

0.4

0.2

0

2011 2021

Figure 8.2-2
Research and development 
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foundations. This mixture is often criticized for several 
reasons. First, because agendas are set by the donor and 
low- and middle-income countries have little leverage 
to co-determine a research agenda according to their 
own priorities. Second, because funding for coopera-
tion between high-income countries and low- and mid-
dle- income countries often largely benefits institutions 
in high-income countries, resulting in correspondingly 
little institutional capacity-building in low- and mid-
dle-income countries. Studies also show that cooperation 
relationships in transregional projects are often char-
acterized by inequality. Scientific institutions from the 
donor countries often take on a more dominant role in 
defining the scientific agenda. Decision-making power 
over the use of human and financial resources usually 
lies primarily with representatives of institutions from 
high-income countries. This is also reflected in publica-
tions. First authorships on regional research are mostly 
held disproportionately by researchers from institutions 
in the funding countries (Besson, 2022; Boshoff, 2009; 
Erondu et al., 2021; Kok et al., 2012; Okeke, 2021; 
Hornidge et al., 2023; Partelow et al., 2020).

In addition to the disparity between countries of 
different income groups, research in the social scienc-
es is still markedly underfunded. This imbalance can 
be illustrated by the example of research on climate 
change. Between 1990 and 2018, climate research in 
the natural and technical sciences accounted for 770 % 
more funding than research in the social sciences and 
humanities, and only 5.21 % of total climate research 
funding during this period was allocated to social science 
research on climate-change mitigation (Overland and 
Sovacool, 2020). This is partly due to the different costs 
of experimental research, which are often particularly 
high in the natural and technical sciences. Nevertheless, 
this fact reinforces the imbalance that while our under-
standing of the causes and effects of climate change 
has increased significantly and numerous technological 
mitigation solutions have already been identified (and 
should continue to be identified), implementation of the 
urgently needed transformation of society as a whole 
remains poor.

Looking at the thematic portfolio of the German 
funding landscape, there is a variety of funding lines 
on the environment or health, but relatively little on the 
environment-health nexus and the future risks it holds. 

Table 8.2-1
Expenditure on research and development (R&D) in selected countries.
Source: UIS, 2022c

Country Gross domestic expenditure  
on R&D (GERD), GERD as a  
percentage of GDP

Year from which the  
data originate

Israel 5.44 2020

South Korea 4.81 2020

Sweden 3.53 2020

USA 3.45 2020

Japan 3.26 2020

Germany 3.14 2020

China 2.4 2020

UK 1.71 2019

Brazil 1.21 2019

Russia 1.10 2020

India 0.68 2018

South Africa 0.62 2019

Indonesia 0.28 2020

Uzbekistan 0.14 2020

Nigeria 0.13 2007 
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Although this interface has recently increasingly been at 
the centre of calls for proposals (Box 8.2-1), in view of 
the diversity and breadth of the portfolio of topics and 
problems involved, systematic scientific coverage is still 
far from sufficient. There is a lack of funding programmes 
and funding initiatives that specifically focus on the 
interface between health and the environment, e.g. in 
the context of nutrition, mobility and housing. Similarly, 
there are few funding programmes that address natural, 
health, social and cultural sciences in equal measure. 
However, the draft of the Future Strategy for Research 
and Innovation (BMBF, 2022b) from October 2022 in-
dicates that this weakness has been recognized and that 
Germany’s Federal Government is keen to push ahead 
with research on the environment-health nexus. One 
sign that greater attention will be paid in future to the 
cross-relationships between human health, animal health 
and ecosystems is the planned further development of 
the National Research Platform on Zoonoses, which has 
existed since 2009 (with the participation of the BMBF, 
the Federal Ministry of Food and Agriculture (BMEL), 
the Federal Ministry of Health (BMG) and, since 2016, 
the Federal Ministry of Defence (BMVg)), into a research 
platform for One Health (with additional participation 
of the Federal Ministry for the Environment, Nature 
Conservation, Nuclear Safety and Consumer Protection 
(BMUV) and the Federal Ministry for Economic Cooper-
ation and Development (BMZ)). It is important here to 
make sure that the platform is further developed in the 
spirit of the ‘healthy living on a healthy planet’ vision.

8.2.2
Scientific practice: disciplines and types of science

The funding differences between the science systems, 
most of which are nationally organized (with the ex-
ception of the EU), are also reflected in the organization 
of the systems. Especially the better funded and better 
equipped science systems of countries in the Organ-
ization for Economic Co-operation and Development 
(OECD) are still largely organized along disciplinary lines 
(UNESCO, 2021; WR, 2020; Barry et al., 2008). This 
is the result of decades of subject differentiation and 
professionalization processes that immensely accelerated 
the progress of knowledge in the 19th century. The pro-
fessional specialization of labour, knowledge production 
and transfer played a significant role in the history of 
the development of the science system as an innovator 
and driver of progress (Gravert, 2022). At the same time, 
today’s disciplinary organization poses huge challenges 
to the advancement of knowledge for dealing with highly 
complex socio-ecological and global crises. There is a 
demand for disciplinary expert knowledge to ensure sys-
temic multiperspectivity in interdisciplinary exchange. 
Science for dealing with the major global challenges 
at the interfaces of environmental change and human 
health is called upon to fill the field of tension between 
disciplinarity, interdisciplinarity and transdisciplinarity, 
as well as knowledge production in cooperation with 
practitioners and end users. This means simultaneously 
developing interdisciplinary systems knowledge in addi-
tion to largely disciplinary basic research and – through 

Box 8.2-1

Current examples of ministerial research funding 
for the environment-health nexus in Germany

Intervention studies for healthy and sustainable living 
conditions and lifestyles (BMBF)
This funding measure specifically addresses the questions 
posed by the WBGU in its discussion paper on Planetary Health 
(WBGU, 2022): how can our societies be shaped in such a 
way that health-promoting and sustainable living conditions 
become possible for everyone? What are the specific challenges 
for vulnerable groups? The BMBF emphasizes that the aim 
of the funding measure is to “generate evidence for effective 
measures for a fundamental societal transformation towards 
health-promoting, ecologically sustainable and socially just 
living conditions and lifestyles. The measures are intended to 
help prevent damage to health caused by societal and envi-
ronmental factors and to create fair living environments for 
sufficient physical exercise and health-promoting nutrition” 
(BMBF, 2022d).

Ecological sustainability in outpatient  
healthcare (BMG)
This funding announcement aims to support facilities in the 
outpatient health and care system (such as doctors’ practic-
es, pharmacies and outpatient-care facilities) by developing 
approaches to improving their resource efficiency and sus-
tainability. Relevant areas of resource use include buildings, 
energy supply, transport, hygiene, food supply and waste 
(BMG, 2022).

Research into the links between biodiversity  
and human health (BMBF)
Interdisciplinary research projects addressing one or more 
of the following topics are to be funded in the context of 
these measures: integrity of aquatic or terrestrial ecosystems, 
zoonotic health threats, agrobiodiversity, non-communicable 
diseases, urban and landscape development, mental illness and 
resilience. The explicit aim is to promote cooperation between 
disciplines that have had little contact with each other to date, 
and to involve societal stakeholders (BMBF, 2022c).
Source: Matthies-Wiesler, 2022
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transdisciplinary research projects with practitioners – 
developing context-specific solutions, as well as technical 
and institutional innovations in line with the guiding 
principle of ‘healthy living on a healthy planet’.

In Germany, the importance of inter- and transdisci-
plinary cooperation in the field of sustainability research 
has increased noticeably over the last ten years. In par-
ticular, the ‘Research for Sustainability’ (FONA) funding 
programme and the BMBF’s ‘Socio-Ecological Research’ 
funding priority illustrate this development. 

However, the promotion of excellence within indi-
vidual disciplines continues to predominate both in the 
German science system and in research on sustainabil-
ity. This becomes evident from the fact that although 
there is an increasing amount of exchange between en-
gineering and the natural sciences, links with the social 
sciences only take place in selected areas (Deutsche 
UNESCO-Kommission and Möller, 2012: 5). Examples 
from scientific fields relevant to the interaction between 
humans and the environment from a health perspective 
include research on agriculture and fisheries. Here, the 
economic system uniting the scientific disciplines calls for 
an orientation towards applications as well as inter- or 
transdisciplinarity, thus enabling inter- and transdiscipli-
nary exchange (Mollinga, 2008, 2010; Callo-Concha et al., 
2017; Hornidge et al., 2011; Franke et al., 2021). In re-
search areas relating to One Health and Planetary Health, 
Fig. 8.2-5 shows that although scientists are working on 
similar topics, the focus in One Health has so far been 
primarily on animal health, infectious diseases and re-
lated topics, e.g. COVID-19, antimicrobial resistance and 
zoonoses. In addition to COVID-19, research in the field 
of Planetary Health focuses on environmental issues and 
climate change, as well as on the social determinants of 
health. Particularly because of the increasingly broad 
focus of One Health research, the two areas are showing 
more and more overlaps and offer potential for inter- and 
transdisciplinary, integrating cooperation. This potential 
has not yet been exploited, however (de Castañeda et al., 
2023: e111). Especially for the development of practical 
solutions and technological and institutional innovations 
for dealing with environmental health dynamics, it would 
be a good idea to specifically promote these forms of 
knowledge cooperation.

Although enormous progress has been made in many 
other areas of socio-ecological change processes, the 
necessary inter- and transdisciplinary exchange is also 
hampered by the disciplinary fragmentation between 
university and non-university research in the German 
context. For example, interdisciplinarity and transdisci-
plinarity in Germany’s marine and climate sciences are 
characterized by the concentration of large-scale natu-
ral-science research at Helmholtz institutes, a few Leib-
niz institutes and universities, and much more sparsely 

positioned social-science research at universities and a 
few Leibniz institutes (Markus et al., 2018; Hornidge and 
Schlüter, 2020). Interdisciplinary interaction is limited 
by differences in structural size and, as a result, different 
degrees of thematic differentiation and specialization 
on the part of the social sciences. Inter-institutional 
cooperation even in joint externally funded projects is 
further complicated by integration into different insti-
tutional contexts, each with its own logic and priorities – 
non-university research institutes focusing on research 
versus universities whose daily routine is characterized 
by the semester cycle and teaching activities. Experience 
shows that the application of political consulting work 
and the need to coordinate its timing with the political 
cycle – both necessary in the political context – are only 
possible to a limited extent. Mission-oriented marine 
research conducted under the unifying umbrella of the 
German Alliance for Marine Research (DAM) aims to fill 
this void in applied inter- and transdisciplinary marine 
research. The WBGU proposes a similar format for coop-
eration between environmental and health research. In 
the field of German health research, it has become clear – 
at the latest since the COVID-19 pandemic – that this 
research is not sufficiently networked either within itself 
or with other disciplines. The German Science Council 
(2021: 12) states that there are “hardly any established, 
networked health-research structures that are directly 
operational in the event of a crisis to coordinate research 
activities at the national level and to ensure an exchange 
of the daily new findings and data. This insufficient net-
working not only became evident within health research, 
but also affects cooperation between health research 
and other disciplines.”

A more open disciplinary structure of science as a 
whole and thus the development of interdisciplinary 
and transdisciplinary formats of knowledge production, 
development and dissemination also involves a greater 
differentiation between the priorities of basic and ap-
plied research. One tangible example here is the transla-
tion of basic medical research into product and vaccine 
development in dealing with the COVID-19 pandemic 
(WR, 2021: 51). Alongside successful vaccine devel-
opment, the vaccine scepticism observed in societies 
around the world is a reminder of the significance of 
communicating scientific knowledge and innovation 
to society, which is important for translating scientific 
knowledge and innovation into implementation and use. 
This underlines the importance of inter- and transdis-
ciplinary approaches in prevention research regarding 
health risks at the interface of environment and health. 

There is also an increasing number of approaches 
aiming to counteract science’s CO2 footprint and its 
contribution to health challenges, and to make sustain-
ability research itself more sustainable. These include 
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the German Committee for Sustainability Research in 
Future Earth (DKN), which contributes to reflections 
on sustainability research within the framework of the 
‘Sustainability 2030 Science Platform’ and supports the 
environment-friendly design of research activities (DKN, 
no date), as well as the ‘Sustainability Guide’ (LeNa), a 
BMBF-funded initiative launched by the non-university 
research communities Leibniz, Helmholtz and Fraunhofer 
(Fraunhofer-Gesellschaft zur Förderung der angewand-
ten Forschung e. V. et al., no date). Moreover, there are 
initiatives aiming to make science itself more sustainable, 
lower in CO2 emissions and healthier for people and the 
environment. These include the ‘Contribution to more 
sustainability in research funding’ by the German Re-
search Foundation (DFG), which offsets CO2 emissions 
caused by business trips (DFG, 2020) and departmental 
research (e.g. Climate Neutral BMZ 2030).

8.2.3
Output: knowledge products and basis for action

The global financial structure of science funding (Sec-
tion 8.2.1) is also reflected in the distribution of research 
output. For example, in 2019, 90.6 % of global scientific 
publications (excluding publications from the arts, hu-
manities and social sciences) came from the Group of 

Twenty (G20) countries (UNESCO, 2021: 32). As one re-
sult, the scientific evidence on the relationship between 
climate change and human health comes predominantly 
from high-income countries and China (Berrang-Ford et 
al., 2021). Even research that takes place in low- and 
middle-income countries, e.g. tropical marine sustaina-
bility research and research on infectious diseases such 
as Ebola, is dominated by high-income countries (Mbaye 
et al., 2019; Partelow et al., 2020). An analysis of One 
Health and Planetary Health research conducted since 
December 2019, which increased sharply especially in 
2020 and 2021 (Fig. 8.2-5), shows that it comes mainly 
from European and North American scientific institu-
tions. These institutions published 76 % of One Health 
publications (mainly on infectious diseases and relat-
ed topics, e.g. COVID-19, antimicrobial resistance and 
zoonoses) and 92 % of Planetary Health publications 
(mainly on COVID-19 and climate change; Fig. 8.2-5). 
At the same time, countries with a large proportion of 
newly emerging infectious diseases (i.e. countries in East 
and West Africa, Brazil, China, India) account for more 
publications on One Health than on Planetary Health 
(de Castañeda et al., 2023: e109; Fig. 8.2-5). The same 
pattern of a bigger share of publications coming from 
high-income countries can also be observed in numerous 
other areas of scientific work (UNESCO, 2021; Fig. 8.2-4; 
Tab. 8.2-2).

Figure 8.2-4
Contributions of different income groups to the volume of publications on new or emerging viruses that can infect humans 
and on tropical infectious diseases.
Source: UNESCO, 2021
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In addition to specialist publications, patents can 
also be used to measure the output and performance of 
scientific activity. Patents as a result of research and de-
velopment activity reflect to some extent the innovative 
capacity and institutional frameworks that allow firms 
to reduce uncertainty about returns from innovation 
through patenting (Czarnitzki and Toole, 2011). In 2019, 

the G20 countries also accounted for 96.4 % of patent 
applications at the five largest patent offices worldwide 
(UNESCO, 2021: 32). Better R&D performance in low-in-
come countries, as reflected inter alia by patents, could 
help attract investment and contribute to improvements 
in prosperity by developing local value chains.

Figure 8.2-5
One Health and Planetary Health research trends, topics and global distribution. (a) One Health and Planetary Health publica-
tions relative to the total number of publications indexed in the Web of Science per year (per 100,000). (b) Keyword co-occur-
rence network graph of One Health and Planetary Health research topics (created with Vosviewer, version 1.6.17). The size of 
the nodes represents the number of publications in which a keyword occurs. The closer the nodes to each other, the stronger the 
link between the keywords. The keywords are grouped in clusters depending on their interrelation, and these clusters are repre-
sented with different colours. (c) Geographical distribution of institutions active in One Health (left panel) and Planetary Health 
(right panel) research in 2020 and 2021 by urban areas (created with Netscity). The counting method is the normalized number 
of publications (agglomeration): for One Health the maximum value is 47.14 and the minimum value is 0.04; for  
Planetary Health the maximum value is 22.78 and the minimum value is 0.04. 
Source: de Castañeda et al., 2023: e110, own translation
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Depending on financial resources and the discipli-
nary and thematic positioning of the science systems, 
the discrepancies in scientific knowledge production 
described above significantly limit global societal de-
cision-making and transformation processes. First, the 
lack of context-specific research on particular regions 
and problems stands in the way of developing effective 
solutions. This is also reflected in the patent develop-
ments described above. In the field of climate and en-
vironmental research, it can be seen that this is largely 
located in high-income countries and China, but that 
the consequences of these change processes particularly 
affect middle- and low-income countries in the tropics. 
Transformative research on approaches to mitigating and 
dealing with the concrete impacts of these change pro-
cesses is urgently needed in the local contexts, designed 
by local scientists and involving their transdisciplinary 
networks with practitioners and decision-makers to 
ensure change (Berrang-Ford et al., 2021; Pasgaard et 
al., 2015; Karlsson et al., 2007). The same applies in the 
field of Global Health. While the main burden of disease 
worldwide is found mainly in low- and middle-income 
countries, few medical research facilities exist there (Chu 
et al., 2014). Furthermore, in the field of Global Health 
the fact that less than 10 % of health research funding 
is spent on 90 % of health problems was denounced as 
early as the 1990s – this is expressed by the term ‘10/90 
gap’ (Global Forum for Health Research, 2000). At that 
time, this gap referred mainly to the lack of research on 
the sort of health problems that affect low- and mid-
dle-income countries. In the meantime, there is overall 
criticism that health research is not being conducted in 
a needs-oriented manner, and that certain populations, 
diseases and topics – such as antibiotic resistance and 
child-friendly medicines – are being disproportionately 
neglected (Viergever, 2013). Context-specific research 
and locally adapted solutions are needed to meet the 
special challenges that arise, for example, in the course 
of advancing urbanization in Latin America, Africa and 
Asia (Section 4.3) (Nagendra et al., 2018). However, as 

the advances in scientific knowledge on environmen-
tal and health risks are shaped by the perspective of 
high-income countries, they can only be used to a limited 
extent as an evidence base for transformation measures 
in low- and middle-income countries (Bansard and van 
der Hel, 2022). Global knowledge production is in a 
geographical and socio-economic imbalance. Much of 
the research is located in well-resourced science systems 
in high-income countries (de Castañeda et al., 2023), 
while low-income countries serve as research regions; 
yet research agendas continue to be largely designed 
from outside and thus do not fit locally for shaping 
transformation processes. This in turn fosters a problem 
of legitimacy that can be well exemplified by institutions 
such as the Intergovernmental Panel on Climate Change 
(IPCC) and the Intergovernmental Science-Policy Plat-
form on Biodiversity and Ecosystem Services (IPBES), 
which occupy a key position at the interface between 
science and policy-making. Despite growing efforts to 
diversify teams of authors and to consider a wide range of 
publications when producing status reports, the current 
situation still inevitably reflects the imbalanced capacity 
and publication situation that continues to characterize 
science (Corbera et al., 2016; Bjurström and Polk, 2011; 
Ho-Lem et al., 2011; Timpte et al., 2018; Montana and 
Borie, 2016; Díaz-Reviriego et al., 2019). This increas-
ingly leads to disputes when summaries for policymakers 
are to be adopted for political decision-makers. In the 
IPCC context, for example, African countries criticize 
the lack of differentiated statements on the continent 
and on issues that are particularly important to them, 
such as certain types of drought. Countries like India 
fundamentally question the assumptions that are made, 
for example, in Shared Socioeconomic Pathways (SSPs) 
(Bansard et al., 2021). Such dissatisfaction erodes confi-
dence in the content of the progress reports as a common 
basis for action. 

Table 8.2-2
Contributors to global health inequalities research (1966–2015). 
Source: WBGU, based on Cash-Gibson et al., 2018

Income group Frontrunner Contribution of frontrunner to total publication  
volume on health inequalities

High-income countries USA 44.8 %

Upper middle-income countries Brazil 2.2 %

Lower middle-income countries India 1.2 %

Low-income countries Tanzania 0.2 %
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8.2.4

Vision: partnership-based science that 
unleashes transformative potential to address 
environmental and health risks

The vision of ‘healthy living on a healthy planet’ needs 
science to help shape society’s future on a global scale – 
equally in high-, middle- and low-income countries – in 
an interaction between research, consulting and the 
promotion of young scientists at the interfaces between 
health science and the natural and social sciences. The 
transformative potential of science can only unfold 
globally if empirically based, context-specific answers 
to the respective challenges are developed worldwide, 
and networks for reflection and implementation are 
established. The consequences of science and innovation 
systems that perform very differently globally could be 
observed during the COVID-19 pandemic: while vaccine 
development and production were possible in efficient 
national science systems, transregional distribution 
posed a huge challenge because of local demand. Some 
vaccine-producing countries, such as the United States 
and India, even imposed temporary export bans. Discus-
sions on ‘global vaccine injustice’ or ‘vaccine apartheid’ 
did considerable damage to existing structures of global 
governance and prepared the ground for an intensifica-
tion of geopolitical tensions.

Major upheavals like those we are currently expe-
riencing in global society when dealing with the major 
crises of our time – climate, biodiversity, debt, health 
and war – and in the search for sustainable futures are 
negotiated at the societal level. This requires the targeted 
promotion of public discussion processes with a strong 
scientific foundation. Research is needed in partnerships 
between scientists from countries of different income 
groups and regime types. It requires continuous, iterative 
processes of idea and technology development as well 
as successive changes in institutional rules and cultural 
everyday practices. To achieve this, underfunded science 
systems and science fields at the interfaces of environ-
ment and health must be strengthened worldwide, and 
alliances of environmental-health actors from science, 
politics and practice must be cultivated and further de-
veloped. The aim is to ensure a common ability to speak 
and act in global society in the sense of the guiding 
principle of ‘healthy living on a healthy planet’ – through 
transregional cooperation between science, science pol-
icy and science funding. 

Guided by this vision, the development of a cross-de-
partmental, national research platform for One Health 
in Germany is promising. This should now be further 
developed in the sense of the ‘healthy living on a healthy 
planet’ vision and underpinned by the various ministries 

with the corresponding science funding. The WBGU is 
also in favour of setting up a science alliance based on the 
example of the German Alliance for Marine Research in 
the sense of the guiding principle of ‘healthy living on a 
healthy planet’, through which targeted mission-driven 
and transformative research at the environment-health 
interfaces is promoted in cooperation between universi-
ties and non-university institutions, and in international 
dialogue with other science systems.

Similarly, at the international level, transregional sup-
port programmes focusing on the environment-health 
nexus should be further expanded and a joint funding 
landscape institutionalized; this should also include pri-
vate-sector actors. Initial transregional support networks 
exist in this field in the form of the Belmont Forum and 
Future Earth. These need to be further expanded and 
funded, especially in the area of transformative envi-
ronment and health research.

8.2.5
Recommendations for action

Expand the landscape of science funding 
internationally in the sense of the guiding 
principle of ‘healthy living on a healthy planet’  
and promote transregional science
1. Research funding at the multilateral level: Allocat-

ing research funds at the multilateral level would 
ensure that all states on principle can participate in 
agenda-setting through research funding. In addi-
tion, this could raise awareness of the value and ne-
cessity of expanding hitherto underfunded science 
systems, promoting fair cooperation in the processes 
of knowledge production, and developing these pro-
cesses in an appropriately interdisciplinary, basic-re-
search- and application-oriented manner for the chal-
lenges of environmental-change-related health risks. 
Finally, an awareness could also be created of the fact 
that public investment in research and development 
is a fundamental lever with which states can promote 
innovation in the areas relevant to their sustainabil-
ity transformation, and also mobilize private funds 
to this end. Various options are conceivable as an in-
stitutional framework for such multilateral research 
funding, in particular: (1) a newly established com-
mittee for transregional science funding along the in-
terfaces of environmental change and human health 
under the ideational leadership of the Secretary-Gen-
eral of the United Nations (UN); (2) a section of this 
committee at UNESCO, which is already the author-
itative UN institution for education and science; and 
(3) a marked strengthening of research funding by in-
dividual multilateral organizations such as the WHO.
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2. Regional science policies: Jointly negotiated sci-
ence-policy priorities between countries and regions 
should be consciously strengthened and further de-
veloped. On the one hand, the EU’s mission-orient-
ed science policy with a focus on the major global 
challenges and its ‘agile funding formats’ is relevant 
here. On the other hand, transregional funding for-
mats should be further developed through institu-
tions such as the Belmont Forum, or in joint fund-
ing lines involving the DFG and the research-funding 
organizations of other countries. Joint funding pro-
grammes with science funders from the African con-
tinent are a particular gap that needs to be filled. The 
African continent is not only Europe’s direct neigh-
bour but also particularly affected by ecological and 
climatic-change processes. The health systems are 
comparatively weak and subject to the pressure of 
a high population. Investment in alliances based on 
trust within the framework of bilateral state cooper-
ation between Germany or Europe and Africa is nec-
essary as autocratic regimes become stronger, but is 
currently only possible to a limited extent. Coopera-
tion at the level of science and funding policy, which 
simultaneously promotes joint dialogue on the fu-
ture and its design, is therefore highly recommend-
ed. One vehicle through which capacity building 
could be pursued in the long term is the promotion 
of joint research training groups with African partner 
countries. These could take the form of a structured 
graduate programme based on a cotutelle (binational 
doctorate) model, in which a joint cohort of doctor-
al students from the respective German and African 
partner universities researches similar issues. 

3. Research and innovation network relating to the 
guiding principle of ‘healthy living on a healthy planet’: 
In the medium term, a globally interconnected and re-
gionally embedded research and innovation network 
should be established to strengthen research capac-
ity in low- and middle-income countries, with core 
funding from public and private donors. This could 
be modelled on the Consultative Group for Interna-
tional Agricultural Research (CGIAR) and designed 
as a strategic partnership involving government in-
stitutions, development banks, multilateral organi-
zations and private-sector actors, depending on the 
possibilities. Such a network would serve to mobi-
lize and pool resources for health research at the in-
terface between humans and the environment. The 
network would work in a solution- and public-wel-
fare-oriented way. Transdisciplinarity should be the 
focus here. The individual research centres would 
initially take on a lighthouse function in their na-
tional and regional science landscapes, but serve 
the development of local capacity in the long term. 

Among other things, the open provision of research 
data and results would contribute to this. A central 
point in the governance of this partnership should 
be the role of the host countries and regions in the 
programmatic orientation of the individual research 
centres. Although such a network would be large-
ly donor-funded, the research agenda should reflect 
local needs. The respective orientation of each of 
the network’s individual regional centres should be 
coordinated and overlaps with existing institutions 
avoided. Agenda-setting should therefore be inter- 
and transdisciplinary and locally co-determined to 
bring about long-term capacity-building in the region 
and promote the development of local value chains.

Improve the positioning of science and innovation 
systems for fighting future environmental and 
health crises

1. ‘Healthy living on a healthy planet’ as the main topic: 
The national and international scientific landscape 
should focus on the interdependence of the envi-
ronment, climate, ecosystems and human health in 
order to systematically advance their research in an 
inter- and transdisciplinary manner with a view to 
possible future crises. The thematic agenda-setting is 
currently still characterized by a strong focus on en-
vironmental challenges or health risks. Research into 
the mutual dynamics between them should be inten-
sified. The WBGU welcomes the draft of the Future 
Strategy for Research and Innovation, which aims to 
promote an understanding of the links between the 
environment and human health (BMBF, 2022b: 28) 
and also refers to key issues such as pandemic pre-
paredness, antimicrobial resistance, health inequal-
ities, poverty-associated diseases and prevention. 
Furthermore, the WBGU welcomes the interdepart-
mental research platform for One Health, as set out 
in the agreement on research into human, animal 
and environmental health (One Health) between the 
BMBF, BMG, BMEL, BMUV, BMVg and BMZ. This 
must now be further developed in the spirit of the 
‘healthy living on a healthy planet’ vision, and sup-
ported by the various ministries with the appropriate 
scientific funding. Orientation for the further devel-
opment of funding and research programmes is pro-
vided by the concrete recommendations for research 
formulated by the WBGU in Chapters 4, 5, 6, 7 and 
8 of this report. In addition, the EU-funded Health 
Environment Research Agenda for Europe (HERA) 
project provided an overview of key research gaps 
in the environment-health nexus (Huss et al., 2022).
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2. Science alliance in the spirit of the guiding principle 
of ‘healthy living on a healthy planet’. Promote inter-
disciplinarity: The organizational structure of science 
in disciplines should be specifically supplemented at 
the interfaces between environment and health by 
interdisciplinary formats of knowledge production 
and promotion of young scientists. Both interdis-
ciplinary cooperation between the health sciences 
(medicine) on the one hand and the natural/envi-
ronmental sciences on the other, should be expand-
ed, as should cooperative knowledge production 
with the social sciences and economics. Systemic 
analyses and the development of action approaches 
relating to the interplay between the environment 
and human health will be increasingly required in 
the future. The structural prerequisites at universi-
ties and non- university institutions already need to 
be laid down today in preparation for this. Specif-
ically, the WBGU advocates the establishment of a 
science alliance in the sense of the guiding princi-
ple of ‘healthy living on a healthy planet’, through 
which targeted mission-oriented research at the en-
vironment-health interface is promoted in coopera-
tion between universities and non-university insti-
tutions. The German Alliance for Marine Research 
can be used as an example for the structural set-
up of the Alliance. In addition to the planned net-
working of human and veterinary medicine with the 
environmental sciences, the WBGU emphasizes the 
need to include the social sciences and humanities. 
In the field of medical research, the constellations 
of interdisciplinary cooperation to be targeted range 
from basic biomedical research and patient-oriented 
clinical research to the public health service. One ex-
ample is the COVID-19 Task Force of the European 
Clinical Research Infrastructures Network (ECRIN), 
which provided timely research literature and a meta-
data repository during the pandemic (WR, 2021: 50). 
There should also be better networking between 
“public health research, care and prevention research, 
and the health sciences, which include nursing, mid-
wifery and therapy sciences” (WR, 2021: 15). The 
Science Council suggests: “Intensive networking of 
medical expertise with medicine-relevant expertise 
offers an opportunity to improve translational pro-
cesses beyond individual medical diagnostics and 
therapy for the entire breadth of health care” (WR, 
2021: 15). Furthermore, cooperation between health 
and prevention research with other disciplines must 
be further expanded. 

3. Scenario research and foresight studies: There is al-
so a need to promote historical research on the en-
vironment-health nexus as well as interdiscipli-
nary scenario research. Especially scenario research 

that empirically brings together expertise on natu-
ral science, health science and social science with 
change processes that have a reference to the past, 
and examines them in a model-based way looking 
to the future (in the sense of longer-term foresight 
studies) remains an urgent gap that needs to be filled. 
Furthermore, the scientific results of models of glob-
al change processes are only reliable and politically 
usable if they are based on empirical data collections 
from different world regions, ecosystems, societal 
organizational forms and cultural areas. Science on 
environmental change and human health is cur-
rently geographically biased with a focus on the 
OECD context and a few other countries; the WBGU 
strongly recommends decisively countering this bias. 
The interplay between the environment and human 
health needs to be studied globally. Only in this way 
can the dynamics be assessed in a sufficiently dif-
ferentiated manner, and possible future health risks 
and the danger of epidemics and pandemics be met 
at an early stage.

4. Expand data infrastructures at the environment-health 
nexus: The accelerating dynamics of environmen-
tal change (including climate change and biodi-
versity loss) and the risks being faced by human 
health call for preventive research that studies fu-
ture risks. However, since the future cannot be re-
searched empirically, but only theoretically, using 
models, historical depth (i.e. long-term data series 
with the highest possible data density and quality) is 
all the more important in order to make modelling as 
realistic as possible. It is therefore of immediate im-
portance to successively develop and expand the ex-
isting data infrastructures at the environment-health 
nexus. Governments, the private sector and civ-
il society should work together in this context to 
jointly build and sustain capabilities for collecting 
health and environmental data. Since most emerg-
ing infectious diseases originate at the human-animal- 
environment interface, it is particularly important to 
link the genome sequence data of pathogens with 
other data such as clinical, epidemiological and bio-
logical metadata, to strengthen environmental-data 
collection as a tool for pandemic preparedness (Bright 
et al., 2022: 3–5) and to incorporate public health 
institutions and veterinary, food and agricultural au-
thorities into data-collection systems (Ricciardi and 
Lomazzi, 2022: 5). A significant example of linking 
environmental and health data at the national lev-
el is the National Cohort (NAKO), an interdiscipli-
nary study supported by 27 research institutions in 
Germany (Box 6.5-1). To further promote the inter-
linking of environmental and health data, national 
and subnational systems of data collection should 
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be strengthened in all countries and data standards 
established (Sections 6.6.1.3, 6.6.2.4). The associa-
tion ‘National Research Data Infrastructure (NFDI) e. 
V.’, which brings together actors from science and re-
search in Germany and aims to establish and expand 
comprehensive national research data management 
(NFDI, no date), represents an important step in this 
direction. In particular, networking data from health 
and environmental research should be supported in 
this context. Furthermore, when dealing with these 
data, it is important to expand the knowledge of 
public health personnel as regards the evaluation of 
health data. On the other hand, a global architecture 
for data documentation and analysis should be cre-
ated, e.g. to ensure rapid and comprehensive infor-
mation sharing and analysis in public-health emer-
gencies. This should be done in collaboration with 
existing platforms for sharing health data, such as 
the Global Initiative on Sharing All Influenza Data 
(GISAID), where most genome-sequence data of the 
SARS-CoV-2 virus has been collected worldwide 
(Bright et al., 2022: 4 f.). Moreover, agreements on 
information-exchange systems should be concluded 
and the coherence of several agreements ensured in 
such a way that all countries benefit from partici-
pation in the arrangements on the exchange, docu-
mentation and analysis of data. This means, among 
other things, ensuring equal access to genome-se-
quence data, as well as measures that can be devel-
oped on the basis of these data such as vaccines, di-
agnostics and therapeutics.

5. Build transdisciplinary and implementation-relevant 
network structures: For the future management of 
health risks related to climate and environmental 
change at the policy level, as well as within the private 
sector and civil society, the WBGU further recom-
mends the targeted development of transdisciplinary 
and implementation-relevant network structures 
on transdisciplinary and transformative science be-
tween the health, environmental and social sciences 
and economics. In this context, it is important that 
the network structures are internationally open and 
embedded. Structurally, this can be ensured by ex-
panding existing science-policy interfaces and net-
work structures in the field of sustainability research 
and policy (e.g. Think7, Think20, Sustainable Devel-
opment Solutions Network (SDSN) Germany, SDSN 
Europe) or via exchange rounds with the private sec-
tor supported by the German government (e.g. the 
BMZ’s Vaccine Production Roundtable). In the con-
text of the Group of Seven (G7) negotiations, the 
WBGU recommends introducing a Planetary Health 
Task Force at the level of WHO to meet the chal-
lenges of systemically bringing together expertise 

on environmental change and health. This would 
make a targeted coordination of network structures 
possible at the interface between environment and 
health at the WHO level (Section 7.2). However, im-
portant factors for achieving a targeted strengthen-
ing of Germany’s and Europe’s innovation system at 
the environment-health interface include systemic 
support and a continuous exchange with private-sec-
tor actors, as well as feedback from this exchange to 
German science policy and the funding landscape. 
Structures to promote this exchange should be fur-
ther developed.

6. Strengthen climate-stabilizing transformation processes 
in science itself: Science itself contributes to environ-
mental change and health challenges and is called up-
on to evolve in a climate-stabilizing and health-pro-
moting way. Appropriate approaches can be found as 
part of the BMBF-funded initiative called the ‘Sus-
tainability Guidelines (LeNa)’ of the non-university 
research communities Leibniz, Helmholtz and Fraun-
hofer, in the DFG’s ‘Contribution to More Sustaina-
bility in Research Funding’, and in departmental re-
search (e.g. Climate Neutral BMZ 2030). These and 
other initiatives to make science itself more sustain-
able, less CO2-intensive and more health-promoting 
for people and the environment should be structur-
ally promoted and given the financial and personnel 
resources to meet the challenge.

8.2.6
Science in the spirit of the guiding principle of 
‘healthy living on a healthy planet’

Our planetary guard rails have largely been reached or 
even breached. Multiple and highly dynamic crises are 
the result. For science, this means it must become the 
engine of circular, climate-stabilizing and health-promot-
ing prosperity. Both the handling of environmental and 
health crises and the active shaping of transformation 
processes for planetary health and sustainability, in the 
sense of the guiding principle of ‘healthy living on a 
healthy planet’, require scientifically based approaches 
to solutions and technological and institutional inno-
vations on an appropriate scale in view of the great 
diversity of application contexts worldwide. As part of 
transformative knowledge production, it is also impor-
tant to shape the transnational dialogue processes and 
structures that are necessary to develop a societal impact 
across social groups and continents.
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This chapter contains an overview of the recommendations for action and 
research developed in this report. The complete recommendations, together 
with further aspects, details and examples, can be found in chapters 4–8.

Shaping areas of life: what we eat,  
how we move, where we live

Ways to a healthy diet – for everyone 

The basis for a sustainable, resource-efficient, ecologi-
cally sustainable and health-promoting diet that meets 
the needs of the growing world population – especially 
in view of the increasingly dangerous effects of cli-
mate change worldwide – can be offered by a change 
in people’s diets to one that is largely plant-based; this 
requires reducing meat consumption by approx. 80 % 
and further restricting animal-based products, while 
e.g. using near-natural grasslands extensively. By fun-
damentally restructuring the way we produce and eat, 
we can achieve the goal of improved and healthier diets 
that are accessible to everyone, while simultaneously 
reducing the impact on the environment. Coordinated 
research on production and consumption can point the 
way to transforming human and livestock diets for the 
benefit of humanity, species and ecosystems, and thus 

also make a significant contribution to making them 
future-proof (Section 4.1). 

Recommendations for action 

Make healthy, nutrient-rich and diverse foods 
more attractive and better appreciated 
 > Make healthy nutrition more attractive and better 

appreciated: The benefits and diversity of sustainable 
nutrition (based on the Planetary Health Diet) and the 
related, necessary appreciation of health-promoting 
and sustainable food should be communicated more 
clearly. To this end, the WBGU recommends positive 
communication and education on nutrition within the 
framework of educational measures and awareness 
campaigns, but also in advertising and the way in which 
political measures are communicated and implemented.

 > Promote dietary change: Taking into account specific 
local, regional and national characteristics, the shift 
towards a predominantly plant-based diet should be 
promoted – following the guidelines of the Planetary 
Health Diet – in a way that makes healthy, diverse 
food in sufficient quantities available to everyone. 

Adapt guidelines and recommendations for 
healthy and sustainable nutrition
 > Adapt nutrition guidelines: National (e.g. from the 

German Nutrition Society) and international nutrition 
and breastfeeding guidelines for all age and popula-
tion groups should be adapted to the Planetary Health 
Diet guidelines for a healthy and sustainable diet.
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Lifelong education on health-promoting and 
sustainable nutrition in theory and practice 
 > Communicate theoretical knowledge and promote 

practical action on healthy and sustainable nutrition: 
Extensive educational measures should, on the one 
hand, communicate knowledge about healthy and 
sustainable nutrition. On the other hand, they should 
enable the development of action-oriented plane-
tary health literacy that makes sustainable choices in 
food selection and preparation possible, and that is 
accompanied by corresponding transformative action 
in practice. Alongside extensive education for all age 
groups, a focus on the education, training and further 
education of multipliers is also recommended.

 > Make communal and away-from-home catering healthy 
and sustainable: Food supply and processing, as well 
as the food environments in communal or away-from-
home catering in general – in the large kitchens of 
public institutions, kindergartens, schools, universities, 
clinics and companies – should be adjusted in the 
sense of a whole-institution approach to a health- and 
biodiversity-promoting and climate-friendly diet.

Awareness initiatives as a contribution to health-
promoting behaviour
 > Use and concretize existing structures and projects 

for fostering the food transition: The German Federal 
Government should concretize its plans to support 
a food transition. For example, a campaign aimed at 
more sustainable nutrition and physical exercise in 
the first 1,000 days of a person’s life, accompanied by 
the implementation of corresponding measures, could 
tie in with existing structures such as the ‘Healthy 
Start Network’ or ‘IN FORM’. 

 > Use awareness campaigns for fostering the food transi-
tion: National and international target-group-oriented 
educational campaigns should draw the population’s 
attention to the attractiveness and necessity of a 
new diet standard for healthy, sustainable nutrition, 
inform them about the harmful effects of current 
dietary patterns on health and the environment, and 
emphasize a mindful and appreciative approach to 
food, thereby also counteracting food waste.

 > Label food uniformly with regard to their health and 
environmental effects: Consumer-friendly, integrated 
and (for companies) compulsory labelling of food 
showing its nutritional value and impact on health 
and the environment should help people when buy-
ing food. This also means reducing the current large 
number of different labels in order to improve clarity 
and make their presentation more standardized.

 > Reduce advertising for unhealthy and unsustainable 
food products: The placement of advertisements for 
unhealthy and unsustainable food should be curbed 
in public-service media. In Germany, for example, a 
uniform federal regulation could not only further 
restrict advertising for foods with a high sugar, fat 
or salt content that targets children, but also com-
municate aspects of ecological sustainability in foods.

Contribution of state actors to healthy,  
equitable and resilient food environments
 > Reflect environmental and health costs in food prices: 

Taxes and other levies should be used to price-in and 
make visible the societal follow-up costs of food – e.g. 
from environmental pollution and greenhouse-gas 
emissions in production – as well as the health con-
sequences of their consumption. This makes sus-
tainable products proportionately cheaper and more 
attractive. One example of such a steering tax is the 
sugar tax. Food should only be subsidized if its con-
sumption is associated with positive effects on health 
and sustainability. 

Promote ecological production methods  
and local markets
 > Certify farms: Compulsory certification of farm 

sustainability should be successively introduced. 
Food-processing and trading firms should be able to 
use obligatory reporting and certifications of farms 
to reveal the societal costs of food and to support 
consumer decisions. 

 > Strengthen supply-chain laws and transparency rules: 
Supply-chain legislation and transparency rules across 
all stages of food production, taking into account key 
regional issues, offer an important starting point for 
improved transparency.

 > Price and regulate externalities and adjust subsidies in 
agriculture: The food system in its current form causes 
high costs that have to be borne by society. A consist-
ent system that prices-in externalities in agriculture via 
steering taxes and makes them visible to consumers, 
regulates them where necessary and links subsidies 
primarily to public goods can contribute to the sus-
tainable use of land and healthy, sustainable nutrition. 

 > Make fisheries sustainable: This involves in particu-
lar the implementation of the WTO’s 2022 decision 
on the targeted reduction of subsidies for industrial 
fisheries. Low-income countries, on the other hand, 
should be given more support in building their own 
‘blue economies’. Furthermore, local fish-processing 
industries and transregional marketing should be spe-
cifically developed to strengthen local value chains. 
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Make agricultural production environment-
friendly and resilient 
 > Strengthen sustainable spatial and landscape planning 

and land use to conserve biodiversity and ecosystem 
services: The need for integrated landscape plan-
ning has further increased against the background 
of the new Kunming-Montreal Global Biodiversity 
Framework. This applies especially to African coun-
tries with large populations and a high need for food 
security, that simultaneously play a significant role in 
biodiversity conservation (e.g. Ethiopia, Nigeria and 
Somalia). Sustainable spatial and landscape planning 
can mean maintaining and expanding near-natural 
mosaic landscapes or land-sharing approaches, cou-
pling crop and livestock production, and using more 
diversified, multifunctional agricultural production 
systems. This involves, in particular, maintaining or 
restoring healthy and degraded soils by means of 
appropriate management and measures, for example 
through greater crop diversity and crop rotation or 
the use of alternative fertilisers. 

 > Promote the (further) development and implementation 
of scientific and technical innovations and digitaliza-
tion in agriculture: Existing technical innovations for 
sustainability (e.g. digitalization) that are adapted to 
the respective agricultural systems should be further 
developed and implemented. Governments, companies 
and investors should therefore increase their expendi-
ture on research, development and innovation.

 > Promote knowledge transfer, education and (further) 
training on sustainable production practices: The aim 
here is to promote active participation and under-
standing, knowledge transfer and mutual learning, 
as well as the joint generation of knowledge by all 
actors involved, for example by creating networks 
and providing training courses. 

 > Reduce food losses and inefficiencies in agricultural 
production: Reducing food losses directly after pro-
duction and along processing and supply chains would 
reduce greenhouse-gas emissions and the need to 
increase productivity in agriculture, and would also 
contribute to food security in particular.

Make fisheries and aquaculture environment-
friendly and resilient
 > Promote sustainable fishing methods: The promotion of 

sustainable fishing methods includes adapting eco sys-
tem-friendly methods, introducing and enforcing bans 
on, and more effective monitoring of, e.g. destructive 
fishing methods and the management of bycatch.

 > Reduce the environmental impact of aquaculture and 
adapt systems to climate change: Promoting and 
implementing environment-friendly practices and 
technical innovations can both reduce environmental 

impacts and increase the resilience of aquaculture 
systems to climate change. 

 > Promote flexible and sustainable fisheries management: 
Management strategies and conservation measures 
should be flexibly planned and implemented in view 
of climate change. Institutionally strengthen and 
develop regional fisheries-management capacity in 
the face of scientific uncertainties about the impacts 
of climate change.

 > Strengthen small-scale and coastal fisheries, especially 
in low- and middle-income countries: Examples include 
a ban on all fishing activities outside the Exclusive 
Economic Zone (EEZ) and a more equitable distribu-
tion of fishing rights.

 > Promote technology and knowledge transfer: Inten-
sify the generation of generally accessible data, e.g. 
through science and monitoring, the transfer of tech-
nologies, build-up of digital infrastructure, promoting 
knowledge transfer and exchange, and the joint pro-
duction of knowledge by all actors involved.

 > Minimize food losses in fisheries and aquaculture: For 
example, by means of technological improvements 
along the value chain, more efficient infrastructure for 
logistics and processing, and the reduction of bycatch 
and excessive use of wild catch as feed in aquaculture. 

Take market and power concentration into account 
 > Make the role of agricultural and food corporations 

more transparent: The role of agricultural and food 
corporations in nutrition systems should be made 
more transparent, as should their influence, e.g. on 
multilateral agenda-setting regarding food systems. 
Meetings like the UN Food System Summit should 
discuss the considerable influence of corporations 
(also on the conferences themselves) and look for 
structural solutions for better balance. The WHO’s first 
drafts on this are still perceived as insufficient. More 
international cooperation in the form of a “Framework 
Convention on Food Systems” can bring together the 
various groups of actors.

Research recommendations 

 > Intensify research on the health and environmental 
effects of sustainable nutrition: The linkage between 
a transition to a healthy, sustainable diet and im-
proved human health should be better researched. 
This research should look at countries with differ-
ent incomes and be conducted by various countries. 
Ongoing large cohort studies, such as the German 
National Cohort (GNC) or the COPLANT study, can 
also be used for this purpose. In addition, the effects 
of foodstuffs, especially food innovations, on health 
and the environment should be researched at the 
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same time. A distinction must be made between dif-
ferent plant-based diets, since not all have the same 
positive effect on health and the environment. Future 
research should build on existing studies and integrate 
education and skills on nutrition or physical activity, 
as well as aspects of environmental sustainability.

 > Intensify transdisciplinary research on the effectiveness 
of measures aimed at changing dietary habits: The 
effectiveness of measures for health-promoting and 
sustainable nutrition in canteen catering on health 
and quality of life should be subject to transdiscipli-
nary study. Canteen catering for children, adolescents 
and adults should be examined with a particular focus 
on factors that promote or impede the adaptation of 
consumption patterns. When measures are success-
fully implemented and effective, the accompanying 
communication should also be evaluated. The reasons 
for short-term changes in dietary habits, e.g. during 
the COVID-19 pandemic, should be understood in 
order to prevent negative impacts during future crises, 
and to harness positive impacts for socio-ecological 
transformation. Moreover, the WBGU recommends 
transdisciplinary research on institutional innovations 
across national, regional and international governance 
levels that make a food transition possible in different 
regions of the world. 

 > Study food labelling and its effects on consumer 
decision-making: Recent research results from the 
UK and Ireland show that (processed) foods which, 
according to nutritional labelling, have a relatively 
favourable nutritional value, are usually also more 
environment-friendly in their production. Such calcu-
lations have not yet been carried out in Germany, nor 
in most other countries. Apart from the combination 
of nutritional value and environmental impact, the 
complex interplay with affordability and accessibility 
of healthy and environment-friendly foodstuffs 
should also be explored, especially with regard to 
the purchasing decisions, health and well-being of 
population groups. 

 > Research on the concentration of power and its impact 
on the availability of healthy food: There is a need for 
research into effective measures to promote resilient 
structures in food production and upstream sectors, 
such as agrochemicals or seed production, in different 
regions of the world. Research should examine the 
potential synergy effects or economic advantages of 
market concentration on the one hand, and, on the 
other, its negative effects, such as a possibly lower 
prevalence of healthy diets. 

 > Research reform options for tax and subsidy systems: 
Current production methods generate negative exter-
nalities for humans and the environment which are 
not reflected in product prices. In some cases, these 

are further exacerbated by subsidies. There is there-
fore a need for more research into options for internal-
izing negative societal and environmental costs both 
at the European and at the multilateral level. To this 
end, the respective ecological, economic and social im-
plications of different measures to internalize external 
costs should be compared (e.g. taxation, regulation). 
Similarly, possibilities for reforming subsidy systems 
must be studied so that subsidies for unsustainable 
production can be identified and eliminated as quickly 
as possible. Furthermore, agricultural subsidies should 
always be oriented towards ecological standards, and 
suitable assessment and transformation mechanisms 
should be developed for this purpose.

 > Research the up-scaling of sustainable production 
practices in agriculture: Up to now, new approaches 
have mainly been applied in smallholder structures 
or communities. In view of the ambitious climate and 
biodiversity goals, it is necessary to determine the 
suitability of different business structures for de-
mand-oriented and sustainable production methods in 
agriculture and forestry as well as in aquaculture and 
fisheries, and to promote any necessary restructuring.

 > Increase resilience research in agriculture and fisheries: 
Increasing ecological, social and economic resilience 
in food production involves a sustainable increase in 
productivity and a simultaneous adaptation to climate 
change, as well as securing the income and food basis 
of the population in both key sectors. Whether and 
how resilience can be operationalized and aligned at 
all levels remains a fundamental research question. 
Resilience research should be stepped up, supported 
by local knowledge and early, proactive clarification 
and assessment of knowledge gaps in both sectors. 

Activity-friendly environment,  
environment-friendly activity 

Changing people’s physical activity patterns offers enor-
mous potential for health and the environment. Physical 
activity is currently being eliminated from all areas of life. 
On average worldwide, about half of kindergarten chil-
dren, over three-quarters of adolescents and a quarter 
of adults do not reach the WHO’s recommendation for 
physical activity and spend many hours a day sitting; the 
figures are sometimes significantly higher in high-income 
countries and for girls and women. Yet physical inactivity 
and sedentary behaviour (especially sitting) are major 
risk factors for many non-communicable diseases, and 
the means used to avoid physical activity often harm the 
environment and people. Car traffic in particular con-
sumes a lot of energy, resources and space, and causes air 
pollution, climate damage and noise. It restricts freedom 
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of movement, safety, social interactions and participation 
in people’s living environment and for all those who walk, 
cycle or rely on public transport. The recommendations 
for action on environment-friendly physical activity are 
therefore divided into three interlinked areas: the reinte-
gration of environment-friendly physical activity into all 
areas of life with cross-sectional strategies; linked to this, 
a genuine mobility turnaround in which active mobility 
replaces car journeys; and, finally, children’s need for 
exercise and autonomy as a benchmark for healthy living 
environments. The research recommendations include 
sedentary behaviour, governance structures and effec-
tive interventions for the environmentally conscious 
promotion of physical activity, health aspects in systemic 
mobility research, political-economic research on the 
transformation of car-centred societies, and strategies 
and local means of transport for LMICs (Section 4.2). 

Recommendations for action 

Reintegrate physical activity into all areas 
of everyday life and link it to climate-change 
mitigation and environmental protection
Promoting physical activity, protecting the environment 
and climate-change mitigation mutually support each 
other and should be communicated and approached 
as a joint project with directly experienced, positive 
impressions of a healthy, mobile life in a healthy environ-
ment. This requires external conditions in which healthy, 
environment-friendly behaviour is most attractive. Thus, 
different actors need to work closely together to develop 
overarching strategies and implement locally adapted 
solutions. 
 > Integrate a 24-hour approach and environmental per-

spective into recommendations on physical activity: 
National and international recommendations on 
physical activity and sedentary behaviour should be 
supplemented with information on physical exercise 
options and strategies in different areas of life and 
on environmental impacts, and should explicitly refer 
to the multiple benefits of active mobility for the 
environment and health.

 > Strengthen cross-cutting strategies to promote phys-
ical activity: Large-scale, systemic approaches for 
more environment-friendly physical activity require 
national cross-cutting strategies, for which eight core 
elements can be summarized under the acronym 
‘E-MOTIONkids ’: focus on activity-friendly conditions 
and surroundings (Environment); analysis of phys-
ical activity behaviour and evaluation of measures 
founded on a broad data base (Monitoring and evalu-
ation); capacity building in the population and among 
professionals (cOmpetence); quantified targets for 
more physical activity and the expected contributions 

of different areas of life and responsible government 
departments, separately also for children, and mon-
itoring these targets (Targets); financial incentives 
for physical activity, subsidy reforms, financing of 
environmentally conscious programmes on phys-
ical activity and sedentary behaviour (Incentives 
and financing); national coordination structures for 
cross-sectoral and cross-ministerial programmes and 
the scaling up of successful approaches, as well as 
sufficient decision-making powers and resources 
for cities and municipalities (Organizational struc-
tures); cooperation between health, transport, spa-
tial-planning, sports, education and family policies 
at all levels, as well as scientific and civil-society 
actors, e.g. through compulsory coordination and the 
linking of physical-activity promotion and govern-
ment-department strategies (Networks, cross-sector 
partnerships and policies); children as an important 
focus of design (kids).

From transport policy to mobility policy:  
systemic strategies for a real mobility turnaround
Combinations of many measures are necessary, especially 
in the mobility sector, e.g. on infrastructure, spatial 
planning, public services, as well as regulation and the 
pricing of vehicle characteristics and use. Mobility should 
become not only low-emission and efficient in terms of 
energy, resources and land, but above all involve much 
more activity. All those who walk, cycle or use public 
transport should be able to participate fully in society. 
Consistently set framework conditions for private cars 
also make the complementary use of shared transport 
(especially with public transport as its ‘backbone’) much 
more attractive.
 > Develop long-term strategies for more active mobility: 

National and urban mobility strategies should be 
further developed, focusing on physical activity and 
road safety, emissions (greenhouse gases, air pollution, 
noise) and efficiency (energy, resources, land), each 
with quantified targets. Implementation requires com-
binations of measures that promote physical activity, 
limit car use and encourage accompanying communi-
cation; the sequencing of these measures should take 
into account societal and political-economic barriers 
and encourage the development of new habits and 
social norms. Funding for urban mobility should be 
linked to the preparation of sustainable urban mobil-
ity plans. New road-building plans, instruments of 
transport and also tax policy should be reviewed and 
strategically realigned. 

 > Make the influence of interest groups fully transpar-
ent, engage more with sustainability actors: For 
current and possible future mobility systems and 
business models, there should be a discussion on 
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who benefits, who bears the internal and external 
costs and the health and environmental risks, and 
how broadly-based inclusion opportunities can be 
secured. Political influence by all interest groups 
should be made fully transparent to the public. Special 
access to politics or disproportionate participation in 
committees (e.g. of the car, fuel and road-building 
industries), personnel overlaps and donations must 
be disclosed and prevented. Examples of measures in-
clude lobby and secondary-income registers, without 
exceptions, for all political levels and senior positions 
in government departments, local authorities and 
the judiciary. Mobility providers, civil-society and 
public environmental and health actors, urban plan-
ners and academia should be politically involved in 
a balanced way. 

 > Promote active mobility: infrastructure, compact settle-
ment areas and traffic regulation: In order to pro-
mote active mobility, it is essential to have extensive 
infrastructure networks that are seamlessly safe for 
unaccompanied children, women, older people and 
people with physical disabilities, and that are located 
in attractive public spaces. Spatial planning should 
be oriented towards compact, mixed-use settlement 
areas to keep distances short. Traffic rules and man-
agement should be geared towards the safety and 
efficiency of active mobility. 

 > Expand (local) public-transport services nationwide, 
integrate pooling and sharing services especially in 
non-urban areas: Public passenger transport on short 
and long routes should be further improved. Espe-
cially outside urban areas, complements such as call-
buses and shared, primarily smaller vehicles should 
be integrated in a way that is convenient for users. 
A nationwide network of highly available public trans-
port services and flexible add-ons should be treated 
as part of public service provision.

 > Increasingly redesignate public space, price its use and 
reduce access for cars: Parallel to the expansion of 
alternatives to the car, public parking areas should 
be greatly reduced and charged for; all road use by 
cars should be priced according to time, distance and 
location. Car traffic in residential areas should be 
reduced to a child-safe minimum and, in the medium 
term, limited to a few ring roads and cul-de-sacs in 
inner cities (as in Groningen, for example). Freed-up 
spaces can be used for footpaths and cycle paths, 
green public spaces and public housing. 

 > Increasingly regulate and price car use according to 
efficiency potential and societal costs; create incen-
tives for small vehicles: Fuel prices should reflect 
environmental and climate externalities; subsidies 
should be reduced and taxes on vehicle purchase and 
ownership should be staggered according to weight, 

energy consumption, and emissions of pollutants and 
greenhouse gases. Efficiency improvements, e.g. as 
a result of digital services or better propulsion tech-
nologies, should be linked to proportionally more 
stringent targets, e.g. on energy and land consump-
tion, in order to prevent a rebound. Lightweight 
micro-vehicles, which are more efficient and less 
dangerous to other road users, should be promoted 
by less stringent registration and use regulations, 
subsidies and public procurement.

 > Offset the effects of public investment and regulation 
on private housing costs and land prices for the socially 
vulnerable, skim off land rents: Upgrading urban 
neighbourhoods and infrastructures with public funds, 
traffic regulation and more compact settlements can 
lead to increases in property and land values (‘land 
rents’) and changes in housing prices. These changes 
should be planned for, e.g. land rents skimmed off 
via taxes and the revenue used for public housing 
policy or direct payments to low-income households.

 > Develop user-group-specific promotion and communi-
cation measures: Measures should be bundled for 
specific user groups (e.g. for students and trainees, 
commuters, families) and communicated as a pack-
age, reinforced by information campaigns and large 
public events such as car-free days. Suggestions and 
incentives for new forms of mobility behaviour can 
be particularly effective at typical turning points in a 
person’s life, such as changing jobs, starting a family, 
moving house or retiring.

 > Make it obligatory for car advertising to include 
references to negative environmental and health 
effects as well as to active mobility: Since cars are 
harmful to health and to the environment, advertising 
them should be more regulated. The ban on tobacco 
advertising or the obligation to advertise walking 
or cycling on car advertisements, which has been 
in force in France since March 2022, can serve as 
examples of this.

 > Support LMICs in the development and implementation 
of mobility strategies: Integrated mobility and urban 
planning and their implementation should be sup-
ported at the national and municipal level in low- and 
middle-income countries (LMICs). In addition to the 
infrastructure and general conditions for cycling and 
walking, this also applies to improvements to shared 
mobility options typical of the locality as well as to 
micro-mobility, e.g. e-bikes and micro-vehicles from 
the countries’ own production. Programmes for active, 
inclusive mobility should be better funded, both in 
city networks (e.g. ICLEI, Global Covenant of Mayors, 
C40.org) and in civil-society networks (e.g. Habitat 
International Coalition). 
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Use children’s and young people’s need for 
movement and autonomy as a design perspective 
in all areas of life
The needs of children and young people should be used 
as a substitute indicator and design focus (‘proxy’) and 
as a political narrative for naturally green, environment- 
and climate-friendly, activity-promoting and safe public 
(exercising) spaces and infrastructures for everyone. 
 > Child-friendly spatial and transport planning for activity- 

and environment-friendly living environments, partici-
pation and social inclusion: The radius in which children 
and young people can move independently and safely 
should be widened, and access to spaces for movement 
and play should be improved. To achieve this, cities 
and infrastructures must be extensively redesigned 
and adapted to young people’s natural urge to move. 
National coordination centres for the environmentally 
aware promotion of physical activity could accompany 
and promote such activities. In Germany, for example, 
the local authority associations can also play a role.

 > Local, national and UNESCO programmes for the 
environments of day-care, school and training facilities: 
In an integrated, whole-institution approach to edu-
cation, not only the content but also the educational 
institutions and their environment as a whole should 
be realigned to ensure consistency and direct local 
experience in everyday life. This requires overarching 
promotion programmes at the local and national level, 
for example for curricula development, school con-
struction, educator and teacher training; these could 
be supported by UNESCO, for example.

 > Boost global programmes for child-friendly cities: Global 
programmes for child-friendly urban planning and 
the implementation of such plans, e.g. in the context 
of sustainable mobility strategies, should be quickly 
supported and expanded. Examples include the Child 
Friendly Cities Initiative, the Urban95 initiative and 
the Streets for Kids programme.

Research recommendations

Patterns and determinants of physical activity, 
sedentary behaviour and mobility
 > Patterns of physical activity in low-income countries, 

among older people, and shifts caused by climate 
change: While current patterns, trends and determi-
nants of physical activity are becoming increasingly 
better understood in high- and middle-income coun-
tries, there is still a need for research in low-income 
countries. High-quality studies on certain groups, e.g. 
older people, are still lacking in most countries. Little 
research has been done on possible shifts in activity 
and mobility behaviour in response to environmental 
changes, for example as a result of climate change.

 > Basic research on sedentary behaviour worldwide: Data 
and research on sedentary behaviour as a risk factor 
in its own right, its causes and consequences are still 
very limited internationally and should be improved. 
Standardized or comparable measurement methods, 
e.g. using portable devices, as well as context-specific 
documentation are important here. 

 > Determinants of mobility behaviour in low- and middle- 
income countries: Here, there is still a lack of compre-
hensive data and studies on the determinants of short- 
and long-term mobility behaviour (choice of means 
of transport, purchases, choice of place of residence), 
also outside urban areas, which include individual and 
socio-cultural as well as external framework condi-
tions. The effectiveness of measures aimed at reducing 
sedentary transport behaviour should be evaluated 
more intensively.

Political processes and integrated structures of 
physical-activity promotion; assessments  
of interventions
 > Comparative research on the governance and struc-

tures of environmentally aware promotion of physical 
activity: To ensure the effectiveness of cross-cutting 
strategies for promoting physical activity, the gov-
ernance and structures of physical activity promotion 
and integration with environmental concerns should 
be compared in different countries and municipalities, 
e.g. on institutional ways to better integrate health 
effects into urban and spatial planning. 

 > Evaluations of specific interventions to promote phys-
ical activity, especially in the school context: More 
methodologically meticulous evaluations are also 
needed on individual measures whose methods and 
results can be transferred to other contexts, e.g. 
for measures on sedentary behaviour and physical 
activity among schoolchildren. Additional research 
capacity for this purpose should be developed in 
low- and middle-income countries.

 > Survey methods on physical activity and mobility 
behaviour: Methods, international standards and 
databases on physical activity and mobility behaviour 
should be further developed in order to be able to 
use data from mobile terminal devices better, more 
efficiently and safely and, for example, to record 
everyday activity and non-motorized traffic better 
and comparably.
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Systemic mobility research on health effects and 
new services, as well as research on political-
economic interlockings 
 > Pay more attention to health aspects in systemic mobility 

research: In systemic, transdisciplinary mobility 
research, as pursued, for example, under the BMBF’s 
‘Sustainable Urban Mobility’ research agenda, greater 
attention should be paid to the health aspects of active 
mobility and corresponding strategies that use syn-
ergies, e.g. in the analysis of measures, technologies 
and transformation paths. There should also be more 
research on the interactions between active mobility 
and physical activity or sedentary behaviour as a whole. 

 > Effects of new mobility services on interacting short- and 
long-distance mobility: There should be more research 
on the effects of new electric or automated means of 
transport and digital mobility options and platforms 
on short-term mobility decisions, transport chains, 
vehicle purchases and long-term mobility behaviour. 
Interactions between mobility behaviour over short 
and long distances and corresponding ‘long-distance 
effects’ of new options and policy measures in urban 
and rural areas, e.g. through changes in vehicle own-
ership, should also be better researched. 

 > Effects of bicycle-parking facilities and car-parking 
design on mobility behaviour and health: The impact 
on health and quality of life of urban parking areas or 
of urban planning options such as clustered parking 
within walking distance of residential areas is still 
under-researched. Similarly, there are research gaps 
on the effects of secure bicycle parking.

 > New narratives for a more active, sustainable mobility 
system and transformation research in the field of 
political economics: There should be a greater focus 
on social-science research looking at new narratives 
and visions of sustainable, more active mobility and 
possible implementation paths – complementing, for 
example, technology-focused climate-change-mitiga-
tion scenarios – as well as political-economic analyses 
on transformation strategies for car-centred transport 
systems and societies.

Local mobility concepts and means of transport, 
vehicle and transport technology 
 > Mobility concepts and strategies, local means 

of transport in LMICs: Low- and middle-income 
countries (LMICs) should be supported in research-
ing and developing alternative mobility concepts and 
strategies. These should include alternative means 
of transport that are adapted to local needs, clean, 
robust, easy to repair, and developed and produced 
using local resources.

 > Health aspects of traffic-guidance systems and in- vehicle 
safety systems: Technical innovation potential is of-
fered by traffic-guidance systems which, in addition 
to efficiency and environmental aspects, also take into 
account effects on health and the promotion of active 
mobility, as well as in-vehicle safety systems with 
intervention options, e.g. to comply with speed limits.

Housing in health-promoting and sustainable 
residential areas 

Alongside land use and energy systems (including trans-
port), in 2011 the WBGU identified urbanization as an 
area of transformation. Further areas of transformation 
include the oceans and digitalization. Healthy living is 
closely linked to these areas of transformation: urban 
energy use and transport policies significantly deter-
mine the extent to which people are exposed to air or 
noise pollution, for example. The way in which cities are 
built shapes the opportunities for physical activity and 
recreation in one’s living environment. More green and 
blue spaces in cities not only reduce soil sealing, they 
also lessen the health-damaging heat-island effect and 
enhance residential quality of life. The need to build new 
residential areas for around 2.5 billion people by the 
middle of the century offers a window of opportunity 
for advancing sustainable and healthy construction with 
climate-friendly building materials on a large scale in a 
short period of time – and for avoiding unsustainable 
path dependencies. The US$90 billion expected to be 
invested in housing and urban development by 2030 
is an opportunity to integrate health issues, as well 
as climate-change adaptation and mitigation, directly 
into urban infrastructure and planning, social policies 
(including education and health infrastructure) and 
urban environmental management. If this opportunity 
is missed, such urban growth will not only perpetuate 
unsustainable, unhealthy housing patterns; it is also 
likely to cause a further significant acceleration of global 
warming (Section 4.3).

Recommendations for action

Planning and governance
 > Develop visions of a desirable future for one’s own 

living environment: In addition to municipalities, 
city governments and regional administrations, the 
participation of civil-society actors is also needed 
to jointly initiate a process of reflexive and experi-
mental learning with the aim of developing visions 
of a desirable future for a city’s living environment. 
This makes it all the more important that political 
decision-makers are willing to engage in a reflexive 
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and experimental process of ‘learning by doing’ in 
real-world laboratories. 

 > Overcoming institutional and disciplinary bounda-
ries in planning processes: If the implementation of 
these goals for liveable cities is to succeed, it will be 
necessary to overcome the institutional and discipli-
nary boundaries that still exist in planning processes. 
Urban-planning processes require not only inter-
agency cooperation but also the active participation of 
urban society and the involvement of informal struc-
tures. Initiatives, ideas and innovations ‘from below’ 
should also be given the opportunity to develop, and 
space for experimentation in planning processes pro-
vided in the sense of ‘real-world laboratories’, so 
that urban planning can also act as a facilitator for 
transformative change.

 > Establish locally adapted indicators and targets for envi-
ronment- and health-oriented urban planning: There 
is a need for regionally and locally adapted indicators, 
making it possible to measure progress in the imple-
mentation of environment- and health-oriented urban 
planning. Data is not always readily available. Where 
it is, different cities often use slightly different data 
and collection methods, making comparisons difficult. 
Uniform data standards, comprehensive data collection 
and comparable methods for monitoring and bench-
marking should therefore be developed, based on 
regionally and locally adapted indicators and targets.

 > Reserve an appreciable proportion of the urban space 
for common-good-oriented uses: A key condition for 
the success of transformative planning processes is 
how urban land use is designed. This makes it nec-
essary to diversify urban ownership models, secure 
land for municipalities and the public sector, take local 
conditions into consideration when designing land use, 
link informal and formal aspects of land use, and take 
precautions against corruption in the allocation and use 
of land. An appreciable proportion of the urban space 
should be reserved for common-good-oriented uses.

 > Be more consistent in sanctioning inner-city noise pollu-
tion caused by motorized traffic: Motorized road traffic 
is the number-one source of noise in cities. As a rule, 
noise pollution can be reduced by avoiding motorized 
transport wherever possible: e.g. by walking or cycling 
(which is also healthy), sharing transport instead of 
using it individually (thus cutting CO2 emissions), using 
quieter vehicles, adapting road surfaces, building noise 
barriers and soundproofing buildings. 

 > Take into account the multiple burdens of disadvan-
taged neighbourhoods and population groups: Dis-
advantaged neighbourhoods and population groups 
are often simultaneously affected by housing inse-
curity, multiple environmental stressors and poor 
health resources. These multiple burdens should be 

evaluated according to population group and given 
special consideration in all urban planning processes. 

 > Ensure safe, affordable and health-promoting housing 
for all population groups: When urban neighbour-
hoods are upgraded by redevelopment or conversion, 
resulting in higher property and rental prices, the 
traditional residential population of an urban neigh-
bourhood is often displaced (gentrification). Along 
with all measures to improve housing conditions and 
design neighbourhoods in a health-promoting way it 
should therefore be ensured that these population 
groups are adequately protected from displacement, 
and that the social mix is maintained.

 > Establish a new position of Urban Chief Health Officer: 
The need to create a coherently health-oriented set-
tlement and urban-development structure requires 
an assertive institution at the administrative level. 
Analogous to the functions of a Chief Digital Officer 
or Chief Sustainability Officer, cities should therefore 
establish a position of Chief Health Officer to ensure 
that the health dimension is taken into account in 
all urban and neighbourhood development issues. 
Existing structures of public health services can be 
used here. 

Infrastructure and construction
 > Expand, connect and enhance urban green and blue 

spaces: Green and blue spaces have a substantially 
positive impact on human health and well-being; 
they regulate environmental stressors such as heat, 
air pollution and noise, and provide important other 
ecosystem services. Existing green and blue spaces 
should therefore be extended, qualitatively upgraded 
and interconnected wherever possible. Already sealed 
areas should be increasingly unsealed, and degraded 
and polluted green and blue spaces restored. 

 > Promote the protection of biodiversity in urban green 
and blue spaces – nationally and internationally: If 
designed accordingly, green and blue spaces can act 
as protective spaces for conserving biodiversity. To 
this end, the German federal government’s ‘Urban 
Nature’ master plan should be consistently imple-
mented, given a financial boost and further developed 
in terms of content. At the same time, the ‘Urban 
Nature’ funding priority of the Federal Programme 
on Biological Diversity should be expanded and in-
ternationalized. 

 > Upgrade public urban areas with no green or blue 
spaces to recreational and exercise spaces – and green 
them: A health-promoting redesigning of public urban 
spaces would, among other things, help to ensure that 
people are not exposed to avoidable health hazards 
during their everyday activities within their residen-
tial environment and beyond. Conceivable measures 
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in this context include creating more generous areas 
for pedestrian traffic and relaxation in public places, 
for greening squares, street spaces and building 
façades, and providing sufficient seating and a basic 
sanitary infrastructure. 

 > Promote timber construction as a sustainable alternative 
in building construction; erect public buildings using 
timber-based methods: The land needed for sourcing 
timber, e.g. from plantations, can have a detrimental 
effect on natural, biodiversity-rich forests; the globally 
sustainable potential therefore needs to be precisely 
estimated here. In order to actively promote timber 
construction as a sustainable building method, envi-
ronmental costs should be priced into conventional 
construction and building regulations adapted. Pro-
vided that wood from sustainable forestry is used, 
increased timber construction of public buildings 
should be promoted. 

 > Reduce greenhouse-gas emissions from concrete 
construction: The current dominance of concrete 
construction in the creation of new housing and the 
infrastructure needed for it will probably continue in 
the coming decades, even if the use of wood and other 
sustainable building materials increases. It is therefore 
necessary to significantly reduce greenhouse-gas 
emissions by improving energy and resource effi-
ciency in each phase of conventional cement and 
concrete production and use. This should be done at 
the material level by using supplementary cementi-
tious materials or modern, recycled types of concrete. 

 > Promote the reusability and recyclability of building 
materials: In order to implement a circular economy 
in the building-materials sector, more work should be 
undertaken on databases for materials and compo-
nents that cover building materials, state the degree of 
reusability and recyclability, including suitable, stand-
ardized methods for life-cycle analysis. These data-
bases should be created for both old and new buildings 
and made available to municipalities, construction 
companies and private individuals. An assessment of 
the reusability of building materials is therefore also 
needed for the demolition of old buildings. 

 > Promote sustainable and more efficient water manage-
ment by recycling water: More efficient water use can 
reduce the risk of water scarcity and increase both 
economic and environmental resilience. Water re-use 
is a promising option here, as drinking-water quality 
is not required for many applications. Therefore, var-
ious approaches to water reuse should be promoted, 
both small-scale (e.g. grey-water recycling for toilet 
flushing and washing machines) and larger-scale (e.g. 
irrigation of green spaces with treated wastewater). 

 > Develop and apply precautionary strategies for protecting 
water resources at the municipal and regional level: 

Against the backdrop of advancing climate change, 
precautionary water-resource strategies should be 
developed at the municipal and regional level, espe-
cially in cities that will be increasingly affected by 
droughts in the future. These strategies should prefer-
ably be developed in the area of the respective hydro-
logical watershed. A core element of such strategies 
is a comprehensive risk assessment based on current 
hydrological data and models that consider different 
climate-change scenarios.

 > Improve energy supply and health in an integrated 
way: Energy strategies should be linked to strate-
gies for resilient health systems and supplemented 
by a component geared towards health systems. In 
particular, there should be greater emphasis on devel-
opment-cooperation programmes for improved access 
to ‘clean’ energy and electricity. First, the focus in 
low-income countries should be on disseminating 
clean and efficient cooking devices. A second focus 
should be a reliable power supply, especially for all 
health facilities. 

Research recommendations

Planning and governance
 > Research on integrating health into overarching urban 

agendas: Research is needed to enable health pro-
fessionals to better integrate health into economic, 
social and other development plans and policy-mak-
ing processes. Furthermore, the relationship between 
political, environmental, economic and social factors 
in the urban environment and health outcomes should 
be explored. Research is also needed on the impact of 
geographical inequalities within cities on vulnerable 
groups and their access to health services.

 > Investigate methods for implementing the 15-minute city 
in the context of urban regeneration: The 15-minute city 
is gaining more and more acceptance and appeal in 
urban design. Further research should therefore show 
how this approach can be implemented on a broad 
scale, especially in the context of urban-regeneration 
measures, and which planning and incentive models 
are conducive to it. Special attention should be paid 
to the enforceability of planning measures vis-à-vis a 
housing sector that is dominated by the private sector. 

 > Improve knowledge about the health risks of vulner-
able groups: There is a need for research into urban 
inequalities, their role in exacerbating health risks at 
neighbourhood level, and how eliminating them can 
improve health equity. There is also a need to collect, 
assess and, where appropriate, develop local and 
global indicators for monitoring and evaluating urban 
health interventions targeting specific population 
groups (e.g. age-appropriate cities).
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 > Intensify research on climate change and urban health: 
The interrelations between climate change and urban 
health are under-researched. They include, in particu-
lar, effective responses to climate change, the impacts 
of climate change on vulnerable population groups, 
effective measures, and the interactions between 
climate change and other health threats.

 > Examine interactions between different stressors of 
urban life and identify potential ways to reduce stress: 
There is a great need for research on interactions 
between different stressors, the conditions under 
which they increase the morbidity and mortality 
of mental and physical illnesses, and on vulnerable 
population groups. Moreover, research should be 
conducted into how cities can be designed to be as 
stress-free and health-promoting as possible. 

 > Explore experience with innovative urban legislation: 
The example of the Brazilian urban-planning reform, 
which has received a lot of attention especially in low- 
and middle-income countries, should be examined 
regarding the extent to which the concerns of mar-
ginalized and poorer population groups could be taken 
into account in urban development. The experience of 
other countries with similar laws and tools based on 
this should also be examined. South-South research 
cooperation could also be initiated for this purpose. 

 > Strengthen the link between research results and their 
implementation: Research results on urban health 
should be more strongly linked to implementation 
or measures taken. This involves sharing knowledge, 
creating and disseminating databases, applying sys-
tems thinking and predictive methods, using com-
parative urban-health research and monitoring the 
impact of policies and measures. Finally, research 
is also needed on existing health-assessment tools 
(e.g. Health Impact Assessment, Urban HEART). 

Infrastructure and construction
 > Investigate the health effects of urban green and blue 

spaces: Research should be conducted on how green 
and blue spaces should be designed to meet specific 
requirements for ecosystem services, health benefits 
and social and cultural needs. In addition, there is 
a particular need for transdisciplinary and practice- 
oriented studies on the health-promoting and resilient 
design of green and blue spaces. 

 > Improve the data basis on green and blue spaces and 
set up urban observatories: The data basis on green 
and blue spaces should be improved, existing data 
merged, and data-management methods standardized. 
Furthermore, a global network of ‘urban observato-
ries’ needs to be established.

 > Study the health effects of urban nature: The clear ben-
efits of urban nature, such as strengthening mental and 
physical health or improving the microclimate, are offset 
by potentially negative effects such as pandemic risks 
or conflicts between humans and wildlife. Research on 
avoiding such risks and conflicts, but also on the role of 
urban-planning concepts such as ‘animal-aided design’, 
should be better funded and expanded.

 > Promote the development of sustainable and circular 
building materials: Modern materials research and 
new materials with suitable physical and chemical 
properties can make a major contribution to improving 
resource efficiency and environmental protection in 
construction, and to health protection. The research 
and development of suitable materials and concepts 
for durable construction methods should be promoted.

 > Initiate comparative studies on climate-friendly  
construction methods and natural building materials: 
In addition to building with wood, other ways of 
reducing the use of climate-damaging building mate-
rials include the use of modern and recycled materials, 
straw bales, mudbrick and stone. Unlike timber con-
struction, however, they are less often perceived 
as viable alternatives. Comparative studies on the 
greenhouse-gas emissions of different construction 
methods or on the locally adapted use of various 
natural building materials can provide clarity here. 
Materials ageing should also be taken into account 
in life-cycle analyses. 

 > Examine the conflict of objectives between the use of 
natural building materials and the protection of biodi-
versity: A transition to the intensive use of wood as 
a building material could lead to an increase in forest 
plantations, mainly at the expense of unprotected 
natural forests and other natural vegetation. Further 
studies are needed on the possibility of conflict-
ing goals between biodiversity conservation and an 
increased use of timber and other natural building 
materials, particularly on the respective globally sus-
tainable potential, available and required land, and 
future uncertainties due to climate change.

 > Investigate the potential impacts of light pollution: 
There are already indications of the possible impacts 
of light pollution on health and the environment, but 
not yet sufficient data to prove a causal linkage to 
health risks. There is a need for research above all on 
‘light pollution’ in outdoor areas and on the question 
of whether or when influences on the body’s own 
rhythms can endanger health. Especially through 
laboratory experiments, light pollution is also sus-
pected of changing the behaviour and composition of 
species in flora and fauna. The extent to which outside 
ecosystems could also be altered by light pollution is 
unclear and requires extensive research.
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Managing planetary risks: climate 
change, biodiversity loss, pollution 

Climate change and the loss of biodiversity are detrimen-
tal to the health of species, ecosystems and humans. The 
impacts affect the sustainable functioning of ecosystems, 
human societies and planet Earth. Healthy living on a 
healthy planet will therefore only be possible in the 
long term if both climate change and biodiversity loss 
are halted (Section 5.1). 

Recommendations for action

An integrated approach to climate-change 
mitigation and biodiversity conservation 

Overarching recommendations for both climate-
change mitigation and biodiversity conservation
 > Abolish harmful subsidies; correct balance sheets: 

Harmful subsidies that drive climate change or bio-
diversity loss should be redirected or abolished. Public- 
and private-sector reporting, taxes, levies and tariffs 
should take the hitherto externalized environmental 
and health costs into account.

 > Reconcile infrastructure investments with climate- 
change mitigation and biodiversity conservation; avoid 
path dependencies: For the global energy transfor-
mation, undesirable path dependencies and lock-in 
effects should be avoided, e.g. in infrastructure 
investments, which can shape emissions develop-
ment for decades. Phasing out the use of fossil fuels 
and expanding renewable energies must go hand in 
hand to avoid supply bottlenecks that could lead to 
a return to fossil fuels. Lock-in effects caused by new 
investments in the exploration and extraction of fossil 
fuels must be avoided. In addition, biodiversity con-
servation should be taken into account in each case.

 > Advance the global energy transition: The shortage of 
fossil fuels resulting from the Russian war of aggres-
sion on Ukraine should be actively used to accelerate 
a successful transformation of energy systems; emis-
sions should be reduced to a path compatible with 
a 1.5°C global warming limit. A concerted mix of 
market-based and regulatory measures can coordinate 

the transformation of interdependent sectors, help 
avoid energy shortages, mobilize market forces and 
contribute to achieving climate, biodiversity and 
related health targets. 

 > Conserve ecosystems by expanding protected areas 
and by restoration: To conserve ecosystems, pro-
tected-area systems should urgently be expanded 
to cover 30 % of land and ocean areas – in line with 
the Kunming-Montreal Global Biodiversity Frame-
work. This can also help to reduce land-use changes 
and deforestation. In addition to implementing the 
protected-area target, the goal of restoring degraded 
ecosystems is also particularly important, both for 
the restoration of biodiversity and for adapting to 
climate change.

 > Ensure the sustainable management of ecosystems that 
are in use: Ecosystems should be managed in a way 
that takes into account both biodiversity conservation 
and climate-change mitigation. The reduction of ani-
mal-based diets can open up new scope here and make 
multiple benefits possible. Public funds should only 
be used if sustainability criteria are taken into account. 

 > Adaptation and dealing with loss and damage: High-in-
come countries must finally live up to their respon-
sibility for climate change and biodiversity loss by 
promoting adaptation and compensation measures, 
especially in low-income countries – also to avoid 
negative health impacts there. 

 > Sustainably safeguard the health of species and eco-
systems: Unpolluted conditions should urgently be 
created in settlement areas and ecosystems, also by 
applying nature-conservation law. Spatial planning 
should designate areas where species can develop 
healthy populations, where ecosystems can function 
resiliently, and people can find recreation, sometimes 
in places directly adjacent to such designated areas or 
in areas shared by species and people. Food produc-
tion and forestry should also be linked to the goal of 
sustainable biodiversity. Protection and design rules, 
as well as criteria for health, should be further devel-
oped. There should be a constant exchange among 
actors in health systems for ecosystems and species, 
as well as in human health systems.

Focus on fossil fuels: stop exploration  
and extraction
 > Avoid undesirable path dependencies (lock-in effects) 

caused by fossil infrastructures: Countries should 
limit the development of fossil infrastructures along 
the entire value chain from the exploration and 
extraction of fossil fuels to their processing and use 
in order to avoid path dependencies that counteract 
the climate goals.
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 > End funding and other government support for explo-
ration and extraction: Countries should phase out 
their support for fossil-fuel production, end sub-
sidies not only for fossil fuels themselves but also 
for their extraction and, instead, prioritize financing 
climate-resilient development pathways with renew-
able energies. 

 > Create transparency on exploration and extraction 
projects: Countries should regularly disclose their plans, 
or the concessions they have granted, for the extrac-
tion and exploration of fossil resources, including the 
corresponding subsidies, and report on them under 
the UNFCCC. It would also be conceivable for the IPCC 
to report on extraction pathways or for the Global 
Stocktake to include measures to control extraction.

 > Launch multilateral negotiations on phasing out the 
extraction of fossil fuels: Ending the exploration and 
extraction of fossil fuels should be made an issue 
at the international level. Multilateral negotiations 
should be sought to agree on an immediate halt to the 
exploration of new oil and gas fields and on timetables 
to end fossil-fuel extraction. The aim should be to 
bring the extraction of fossil fuels into line with exit 
paths from the use of fossil resources for energy and, 
if possible, also for material uses – paths that are in 
line with the still-permissible CO2 budgets. 

 > Support poorer countries in their transition away from 
fossil fuels: To achieve a just transition away from fossil 
fuels, wealthier resource-rich countries might forego 
the further extraction of their fossil deposits in favour 
of poorer resource-rich countries, thus giving poorer 
countries more time to make the transition. In addition, 
targeted financial and technological support should be 
provided to help poorer countries build modern and 
climate-friendly energy-supply systems. Economically 
weaker countries with few resources should also be 
supported in order to prevent from the outset the 
emergence of energy-supply structures based on fossil 
technologies. Promising approaches in this regard 
include the ‘Just Transition Energy Partnerships’.

Focus on zoonotic pandemics: promote prevention
 > Strengthen efforts to set up protected-area systems: 

Implementation of the CBD’s Kunming-Montreal 
Global Biodiversity Framework is key not only for 
biodiversity conservation, but also for combating 
zoonotic pandemics. In particular, the target of placing 
30 % of terrestrial, marine and limnic areas under 
protection by 2030 – or taking other area-based 
nature-conservation measures and integrating them 
into protected-area systems – should be pursued now 
with great momentum, as protected areas can help 
to reduce land-use changes and deforestation and 
to keep human and wildlife habitats more separate. 

Strategies for the restoration of degraded ecosystems 
should be added.

 > Regulate trade in wildlife and wildlife products: Wildlife 
hunting in low-income countries and trading in the 
products is a factor in the emergence of zoonoses and 
should therefore be more strictly regulated. Due to 
possible side effects on other SDGs, and out of respect 
for indigenous peoples’ ways of life, regulation should 
be based on a holistic view of ecological and socio-
economic contexts. 

 > Begin with consumption patterns and supply chain: 
More attention should be paid to supply chains 
that aim for less destructive infrastructure projects 
(e.g. road construction, mining), no further destruction 
of primary forests, sustainable timber management as 
a tool for expanding natural and near-natural forest 
areas, and a reduction in the fragmentation of major 
natural areas (especially in biodiversity hotspots). 

 > Establish measures for zoonosis prevention and man-
agement: More use should be made of nature-conser-
vation measures to prevent zoonotic spillovers. First, 
it should be examined whether – in close cooperation 
with the CBD and the GEF – this focus can be added 
to the Financial Intermediary Fund for Pandemic 
Prevention, Preparedness and Response, which was 
newly established by the World Bank in 2022, or 
whether additional funding instruments should be 
set up within the framework of the CBD. Second, 
the capacity of regional networks and authorities 
for zoonoses prevention should be strengthened. The 
Washington Convention on International Trade in 
Endangered Species of Wild Fauna and Flora (CITES) 
plays an essential role in monitoring and regulating 
the trade in wildlife. To improve implementation, the 
financial, organizational and personnel capacity of 
regional networks and national authorities should be 
expanded. Third, the CBD should become the main 
forum for pandemic prevention in the context of 
biodiversity and nature conservation, and be given 
corresponding financial, capacity-building and reg-
ulatory backing. Preventive strategies should also 
be taken into account in the Pandemic Treaty that is 
yet to be negotiated. Close cooperation with CBD and 
CITES would make sense here. Fourth, there is a need 
to create a pandemic early-warning system in which 
information ranging from sporadic zoonotic events 
to large-scale epidemics can be accessed quickly and 
transparently. Global databases on virus genomes and 
serology should be developed and networked with the 
early-warning system. Finally, the World Biodiversity 
Council should consider updating the workshop report 
on Biodiversity and Pandemics and, if necessary, de-
veloping it into a special report together with the IPCC, 
also in order to encourage relevant research activities. 
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Focus on habitat loss and new limits to habitability
 > Develop regulated forms of human migration, espe-

cially for regions that will be uninhabitable in the future: 
Regulated forms of human migration should be de-
veloped for regions where the limits of adaptation to 
climatic and environmental change will be reached 
in the foreseeable future. This includes strengthening 
and expanding regional migration regimes in Africa, 
Asia, Latin America and in European neighbour coun-
tries – regimes that promote regulated cross-border 
movement, make migration conducive to develop-
ment, guarantee freedom in migration decisions and 
protect migrants from violence and abuse. 

 > Loss and damage – pay people’s ‘moving costs’: Climate 
change is already causing damage and loss worldwide. 
Against this background, Germany’s Federal Govern-
ment should commit to the Global Compact on Refu-
gees. This means using the bilateral and multilateral 
instruments of humanitarian aid and development 
cooperation in the spirit of the ‘humanitarian develop-
ment peace nexus’ increasingly to support sustainable 
prospects of integration and adaptation at the place 
of resettlement.

 > Facilitate the migration of species with interconnected 
protected areas and ecosystems: Protected areas and 
their connectivity through migration corridors should 
be planned and implemented accordingly, taking into 
account the species-specific requirements of the 
respective environmental conditions. In line with the 
integrated-landscape approach, the interconnectivity 
of protected areas – both with each other and with the 
surrounding land area – should be improved in order 
to conserve and enhance biodiversity and ecosystem 
services, strengthen resilience to climate change and 
ensure goods and services in the long term.

Pollution
Pollution with persistent, bioaccumulative and mobile 
toxic substances should be recognized as a challenge 
that politically has the same priority as climate change 
and biodiversity loss; it must be reversed and avoided 
in the future. There are many individual agreements on 
preventing and controlling the pollution of the environ-
ment with hazardous substances, especially harmful and 
persistent chemicals. However, up to now these have 
neither been effective nor have they had a preventive 
effect, as their approach has been to ban individual 
substances only after they are known to be harmful 
and have been regularly released into the environment. 
Internationally, there is no framework agreement com-
parable to climate and biodiversity governance or any 
pooling of global expertise (Section 5.2).

 > Establish zero pollution and the circular economy as 
guiding principles internationally: Hazardous chemi-
cals that cannot yet be substituted must be kept in 
technical applications or cycles – or else must not be 
released into the environment during use. The guiding 
principles of zero pollution and the circular economy 
can be boosted by a global framework convention to 
combat pollution from hazardous substances. Further 
current opportunities for strengthening these prin-
ciples include, for example, the negotiations on the 
successor instrument to the Strategic Approach to 
International Chemicals Management (SAICM), the 
negotiations on the UN Treaty on Plastic Pollution, 
and legislative initiatives by the EU in the context of 
the Green Deal. The guiding principles should also play 
a prominent and permanent role in the implementa-
tion of the 2030 Agenda and in the post-2030 Agenda.

 > Implement prevention and precaution as guiding princi-
ples for action: The internationally recognized precau-
tionary principle is already enshrined in the REACH 
regulation and the Stockholm Convention, but should 
apply generally to all chemicals and substances that 
are hazardous to health. Preventive and precautionary 
chemicals governance requires, in particular, legally 
binding thresholds geared to protecting vulnerable 
groups and sensitive ecosystems, legally binding mini-
mization requirements with regard to the use of harm-
ful but indispensable substances, and the standardiza-
tion of the manufacture and marketing of substances 
and products (‘safe and sustainable by design’).

 > Equip new chemicals governance with an international 
registration regime: A key component of a global 
framework convention to combat pollution from 
hazardous compounds should be an international 
registration and authorization regime for substances 
of very high concern, which should include a pre-
ventive ban under which the supervisory authority 
reserves the right to grant exemptions for essential 
uses; criteria for essential uses as well as aftercare 
and withdrawal obligations are yet to be defined. 
Manufacturers must develop processes to render 
substances harmless. The obligation to present facts 
and the burden of proof with regard to a substance’s 
environmental and health compatibility, should lie 
with the applicant. Approval procedures could be 
accelerated by setting deadlines. 

 > Set up an intergovernmental science-policy platform 
on pollution: For the scientific monitoring of the cor-
responding transformation processes, an intergovern-
mental science-policy platform modelled on the IPCC 
and IPBES should be set up – among other things – to 
review the state of the art on pollution and thereby 
form a knowledge base for various actors. The sci-
ence-policy panel on chemicals, waste and pollution 
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adopted by the UN Environment Assembly should 
address, i.a., life-cycle analyses of substances and 
criteria for essential uses.

 > Expand pharmaceutical regulation to include consider-
ation of environmental aspects: In the case of pharma-
ceuticals and other substances for which full recycling 
is difficult to achieve, authorization should only be 
granted after a positive risk-benefit assessment that 
also takes environmental aspects into account. Pharma-
ceuticals that still pose a high environmental risk should 
be subject to prescription. Doctors should be specifically 
informed of the environmental risks of such pharma-
ceuticals, and environmental aspects should also be 
included in post-authorization monitoring. Exemptions 
for medicines from chemical and supply-chain regula-
tions should be abolished where possible.

Research recommendations

An integrated approach to climate-change 
mitigation and biodiversity conservation 

Overarching recommendations for both climate-
change mitigation and biodiversity conservation
 > Research the foundations for ecosystem health: Aside 

from recognizing the spatial needs of species and eco-
systems and strengthening natural plant and animal 
communities, there are few generalizable and quanti-
fiable criteria for restoring and maintaining ecosystem 
health and resilience. Research is required on the 
causes and therapeutic options when ecosystems have 
suffered disruptions of functionality, species diversity 
and species populations, as well as on their spatial 
requirements. There should also be research on how 
ecosystem health can be measured and implemented, 
e.g. by involving nature-conservation authorities and 
further developing their fields of action. Authorities 
that can contribute significantly to ecosystem health 
should promptly incorporate new knowledge from 
animal, plant and microbial physiology, pathophysi-
ology and ecology into therapeutic measures.

Focus on fossil energy sources: stop exploration  
and extraction
 > Equity in the phase-out of exploration and extraction: 

Further research should be conducted on how to 
handle the phase-out of exploration and extraction 
in an equitable manner, also using different principles 
of equity, and on which instruments can support such 
a phase-out at the national and international level. 

 > Design of agreements on phasing out exploration and 
extraction: Research should be conducted on how 
agreements on phasing out exploration and extrac-
tion can be designed in such a way that they reliably 

safeguard phase-out decisions in the longer term – 
even if fossil-fuel prices rise in the meantime. 

 > Economic-policy instruments: Possible economic-pol-
icy instruments should be developed and examined 
which might enable resource-rich countries to initiate 
and accelerate the necessary diversification of their 
economic structures. Deep structural breaks should 
be avoided, and room should be created for new 
economic developments. 

Focus on zoonotic pandemics: promote prevention
 > Step up research on the conservation and restoration 

of biodiversity and ecosystems: It should be clarified 
in greater detail how anthropogenic factors influence 
the emergence of zoonoses, and whether ecosystem 
restoration can reduce the frequency of zoonotic 
host animals. 

 > Improve research into and monitoring of wildlife trad-
ing: Research and monitoring should be strengthened 
to improve knowledge and data on the causes, con-
nections and containment of wildlife trading. 

 > Strengthen microbial research on the emergence risks 
of zoonoses: Longitudinal studies on virus dynam-
ics in reservoir and spillover host populations could 
contribute significantly to containing the zoonotic 
risk. Monitoring and the detection of viruses and 
their transmission pathways between wildlife species 
should be linked to studies on climate-induced range 
shifts of species. 

 > Strengthen economic research on the cost-benefit ratio 
in the prevention of zoonoses: Targeted economic 
research should be promoted on the cost-benefit 
ratio in the prevention of zoonoses by conserving 
and restoring biodiversity and ecosystems, and by 
sustainable land use. 

In all research efforts, particular attention should be 
paid to an appreciation of indigenous knowledge and 
the incorporation or consideration of this knowledge 
in other knowledge systems of research and education.

Focus on habitat loss and new limits to habitability
 > Rethink ecosystem management for the translocation of 

species and species communities: In order to maintain 
and strengthen ecosystem services and biodiversity, it 
is necessary to develop new management approaches 
that take into account not only regional human activ-
ities but also the impacts of climate change on species 
and ecosystems. Regional scientific studies on the 
possibilities of the migration of species or species 
communities (e.g. via natural corridors), as well as on 
managed relocation, are necessary to answer the sci-
entific, ethical and legal questions and concerns that 
might arise in this context. These studies should be 
carried out in direct cooperation with the competent 
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authorities and stakeholders. There should also be 
more research investment in the production of global 
datasets on the status of ecosystems, threatened 
species and protected areas, as well as on the “status 
of interconnections between protected-area systems, 
on their integration into the landscape, and on the 
coverage of critical ecosystem services and other 
effective area-based conservation measures”. 

 > Improve understanding of the adaptation limits of 
species and species communities: In order to assess 
whether species can colonize a region, it is neces-
sary to understand the adaptation limits or tipping 
points of both the species involved and their com-
munities, taking into account the respective site- and 
system-specific food chains and, if applicable, sym-
bioses (e.g. in the case of warm-water corals). This 
includes knowledge of the environmental conditions 
and their variability, or the occurrence of limiting 
environmental conditions, particularly with regard 
to the selection of new sites for the translocation of 
species and species communities. 

 > Prepare for the limits of habitability: Climate migra-
tion should also be internationally recognized in the 
future as one strategy among others. Interdisciplinary 
research on climate-induced migration should be 
promoted in order to develop a better understanding 
as well as long-term and flexible protection options. 
The key element is to ensure a safe and orderly move-
ment of people within and between countries, and 
to guarantee the freedom of those affected when 
making migration decisions. By preparing in good time 
for the approaching limit of habitability in a region, 
a gradual deterioration of life-support systems and 
the associated negative psychological, health and 
socio-cultural effects should be prevented as early 
as possible. 

 > Improve understanding of migration processes: More 
research should be conducted on the criteria according 
to which preparations should be made for a timely and 
orderly withdrawal of individuals or groups, under 
what conditions this should take place, and which 
framework conditions would need to be created. In 
addition, our understanding of the expected extent of 
migration, the decision to migrate and the health or 
psychological effects of migration should be improved. 
An integrated, place-specific habitability assess-
ment is needed, with increased exchange within and 
between the respective research fields. Models need 
to be validated by local research on the ground for 
improved data. Integrative, interdisciplinary research 
approaches and more nuanced definitions of habita-
bility can promote a broader, more location-specific 
range of policy recommendations or measures.

Pollution
 > Establish internationally standardized criteria for 

life-cycle analyses of chemicals: Internationally stand-
ardized criteria must be established for life-cycle 
analyses,  and more research is needed here. A particu-
larly suitable body for this purpose is the science-pol-
icy panel on chemicals, waste and pollution, which the 
UN Environment Assembly has decided to establish. 

 > Collect impact and long-term data on hazardous sub-
stances: Collecting impact data and long-term studies 
lays an essential foundation for assessing the envi-
ronmental risk of hazardous substances (e.g. PFAS 
and pharmaceuticals).

 > Develop solutions for the conflict of interests between 
intellectual property rights and the accessibility of 
private data: The required accessibility of the neces-
sary data could be hampered by legally protected 
trade and business secrets as well as by intellectual 
property rights. There is a need for research on the 
extent to which these subjective rights can limit the 
transparency and accessibility of data.

 > Strengthen public research on chemicals governance: 
National and international research on chemicals gov-
ernance is largely dominated by the chemical industry. 
It would be desirable to increase publicly funded 
research in this area to avoid any possible influence 
on research results by individual economic interests.

 > Uncover drivers of and barriers to PFAS regulation: 
There is a deficit of research on drivers of and barriers 
to PFAS regulation at the international level.

 > Develop cross-regulatory instruments: Overarching in-
struments need to be developed that interlink sectors 
instrumentally – e.g. in the form of a PFAS regulation 
under water law, in relation to air pollution or via 
the REACH Regulation – both in the EU and globally. 
Exactly what this might look like is open and should 
be researched.

 > Compare chemicals law internationally: Comparative 
legal and policy research on chemicals law (especially 
on the REACH approach) is needed to facilitate mutual 
learning effects and understand the effects of Euro-
pean legal changes on other countries. 

 > Characterize PFAS toxicologically: A comprehensive 
toxicological characterization of PFAS that have been 
less well studied up to now (e.g. short-chain PFAS and 
substitutes) should be carried out; this can be used 
as a basis for suitable assessment values.

 > Develop substitution possibilities: Research should be 
conducted on the development of sustainable sub-
stances and materials to replace substances that are 
hazardous to health; there should also be research on 
the efficient, emissions-free recycling of infrastruc-
ture that is hazardous to health and the environment 
and needs to be replaced.
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 > Research conditions for the use of secondary materials: 
To enable the implementation of after-care obligations, 
conditions for the use of secondary materials contain-
ing harmful substances should be researched. In addi-
tion, processes should be developed to remove already 
released substances from natural cycles (e.g. using 
advanced water-treatment processes).

 > Research consumer behaviour with regard to chemicals 
and pharmaceuticals: In addition, research should be 
conducted on the promotion of behavioural changes 
in the use of chemicals and pharmaceuticals by con-
sumers of different age groups.

Harnessing the transformative potential 
of health systems 

By strengthening environmentally sensitive preven-
tion and health promotion, environmental resilience 
and ecological sustainability in a targeted way, health 
systems can fulfil their core tasks also in times of global 
environmental change, as well as additionally initiate 
transformations in other fields of action and sectors. In 
particular, health systems can make a decisive contri-
bution to promoting healthy and sustainable lifestyles 
and to multisectoral structural prevention. This requires 
health systems to fully take into account healthy ecosys-
tems as an important prerequisite and resource for health, 
and environmental changes as major determinants of 
disease. In order to overcome the existing barriers and 
harness the transformative potential of health systems, 
a number of measures should be taken in different fields 
of action. The corresponding recommendations for ac-
tion should be implemented on the basis of scientific 
evidence, which should urgently be expanded in some 
areas (Chapter 6). 

Recommendations for action 

Acknowledge the importance of environmental 
changes and healthy ecosystems
 > Understand environmental changes as a risk and 

healthy ecosystems as a resource for health: The 
growing scientific evidence should be implemented 
systematically and comprehensively in health systems. 
Transdisciplinary health concepts such as One Health 
and Planetary Health can be applied here. Holistic 
approaches to patient care, such as integrative medi-
cine, can be used in implementation in health services.

 > Consider environmental changes in medical guidelines: 
Existing recommendations should be taken into ac-
count in this context. This can provide health profes-
sionals with specific standards of action with regard 
to environmentally sensitive prevention and health 
promotion, resilience and sustainability.

Promote healthy and sustainable lifestyles and 
living conditions
 > Boost environmentally sensitive prevention and health 

promotion: The two approaches should be transformed 
into a holistic strategy that takes into account healthy 
ecosystems as an important prerequisite and resource 
for health, as well as environmental changes as major 
determinants of disease.

 > Enable health professionals to promote planetary 
health literacy: In counselling sessions, all health 
professionals should address the disadvantages of 
behaviour that is harmful to health and the envi-
ronment, as well as the opportunities and multiple 
benefits of healthy and sustainable lifestyles. In ad-
dition, information about environmental health risks 
and corresponding behavioural recommendations 
should be provided. This requires sufficient human 
resources and appropriate education, training and 
further training.

 > Targeted modification of the primary health care ap-
proach: When improving primary health care (PHC), 
the focus should be on environmentally sensitive pre-
vention and health promotion. Corresponding meas-
ures should be implemented especially in low-thresh-
old community-care structures (e.g. health kiosks, 
community health nurses), as well as in the form of 
outreach services.

 > Adapt, expand and interlink existing health-promotion 
and disease-prevention services: The services should 
be complemented by promoting healthy and sustain-
able lifestyles and communicating ways of designing 
sustainable and health-promoting living environ-
ments. In addition to health-insurance funds, other 
actors should be entrusted with the implementation 
of the services.
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 > Modify remuneration systems: Remuneration systems 
should encourage, not inhibit, health promotion, dis-
ease prevention, sustainability and resilience. Fur-
thermore, they should not lead to disproportionate 
staff retrenchments and inappropriate care includ-
ing over- and underuse. Conceivable elements are 
fee-for-service remuneration for environmentally 
sensitive counselling sessions and additional budgets 
for preventive supplementary services. Moreover, 
ongoing performance-based bonuses based on the 
fulfilment of sustainability criteria are conceivable 
as a supplement to regular remuneration. 

Strengthen public health departments and use 
their potential
 > Equip public health departments better and expand 

their remit: The financial, material and personnel 
resources of public health departments should be 
greatly improved, and specific targets and tasks de-
fined that address global environmental change and 
environmentally sensitive prevention and health 
promotion. In Germany, the ‘guiding principles for a 
modern public health service’ could be supplemented 
accordingly and established as a compulsory working 
basis. Public health departments themselves should 
also be made resilient.

 > Public health departments contribute to structural 
prevention: Public health departments should be es-
tablished as an interface with politics and the admin-
istration and networked with all relevant actors and 
institutions. Public health departments can encourage 
and guide cooperation across sectors and government 
departments to further health-promoting and sustain-
able living environments, whereby a participatory 
approach should be used (e.g. Place Standard Tool). 
In particular, transnational collaborations at the city 
or municipal level should also be promoted. 

 > Conduct regular exposure, vulnerability and adapta-
tion assessments: Public health departments should 
conduct targeted and informative analyses in the 
above areas that involve health risks from different 
environmental changes. To this end, cross-system, in-
ternational and transnational cooperation between all 
relevant scientific disciplines and institutions should 
be sought, promoted and financed. The new German 
Federal Institute of Public Health could play a key 
role at the national level here.

 > Establish integrated environment- and health-informa-
tion systems: These could be part of nationally and 
internationally networked sentinel and monitoring 
systems and link up with existing projects (e.g. the 
EU health information system). Within the systems, 
health and environmental data and stressors should 
be continuously recorded and merged in a spatially 

and temporally differentiated way, and subjected to 
a multi-dimensional analysis. The transmission of 
environmental and health data could be simplified by 
automated systems, which would make a comprehen-
sive digitization of the collected data necessary. In the 
future, artificial intelligence could be used in analyses 
of risk factors and epidemiological developments.

 > Implement targeted early-warning and information 
systems: Both health professionals and people at risk 
should be specifically and automatically informed 
about health risks; early-warning and information 
systems should be resilient to shock events and con-
sistently take into account both personal information 
requirements and individual vulnerability factors. 
Digitizing relevant patient data and making them 
available to public health services would help here; of 
course, data-protection rules and self-determination 
rights must be respected.

 > Continuously evaluate the ecological footprint of health 
systems: Public health departments should continu-
ously monitor the environmental footprint of their 
respective national health systems and identify any 
need for action to reduce resource use and emissions. 
In addition, public health departments can contribute 
to scaling up successful interventions to strengthen 
sustainability by providing appropriate tools and 
institutional support for existing initiatives.

Implement targeted adaptation and  
resilience strategies
 > Integrate and implement environmental resilience in 

health systems: Complementary to existing strategies 
and recommendations for strengthening resilience in 
health systems, the WBGU proposes a more compre-
hensive guiding principle of ‘environmental resilience’ 
that takes into account all health-relevant anthropo-
genic environmental changes. In Germany, a national 
competence centre should be set up; together with 
the EU, a global programme to promote environmen-
tally resilient and sustainable health systems could 
be established, especially in cooperation with other 
supranational institutions.

 > Develop country-, discipline- and target-group-specific 
adaptation and resilience strategies: The strategies 
should be developed in a participatory process, in-
volve transdisciplinary and transsectoral cooperation, 
and comprehensively take into account the risks of 
different environmental changes and country- specific 
framework conditions. They should be based on an 
anticipatory approach in order to be prepared for 
future dynamic developments of environmental 
changes and shocks. Specific measures should be 
sustainable, build on existing structures and address 
all relevant components of health systems.
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 > Strengthen adaptation and resilience in health systems 
in LMICs: The task of improving basic health services 
should be pursued in low- and middle-income coun-
tries (LMICs) as a key measure to reduce vulnera-
bilities. Health services provided by private actors 
can be managed in the public interest by means of 
regulatory mechanisms based on regulatory law and 
fiscal-policy instruments, paying particular atten-
tion to strengthening sustainability and resilience. 
High-income countries should offer financial and 
technical support to build environmentally resilient 
and sustainable health systems and efficient public 
health departments. Available international funds 
could also be used for financing.

Improve sustainability in health systems
 > Reduce and avoid inappropriate care including overuse 

and underuse: Existing recommendations for action 
and research to reduce overuse should be imple-
mented; in addition, ecological benefits and their 
health effects should also be considered. Economic 
savings should be invested in health-promoting, pre-
ventive and transformative measures. 

 > Reduce resource use and emissions in health systems: 
The existing recommendations on reducing resource 
use and emissions should be combined to generate 
synergies. When reducing emissions, it should be 
noted in particular that the aim should be to reduce 
not only greenhouse-gas emission but also other envi-
ronmentally harmful emissions. The medical products 
and technologies used should be as sustainable as 
possible; among other things, there is also a need for 
short-term action in the areas of pharmaceuticals 
and medical waste. Healthy and sustainable catering 
should be introduced across the board in health fa-
cilities. Binding emissions-reduction targets in health 
systems could be enshrined in law at the national and 
supranational level.

 > Make use of opportunities for influence beyond health 
systems: Health institutions should consistently com-
municate their environmental sustainability. When 
procuring resources, medical products and technol-
ogies, attention should be paid to environmental 
sustainability along the entire supply chains. Financial 
resources in health systems, especially from health 
insurance funds and companies and professional pen-
sion funds for physicians, should only be invested in 
line with appropriate sustainability criteria.

Research recommendations 

Interactions between environmental changes, 
ecosystems, human health and health systems
 > Impact of environmental changes on medical disciplines: 

There is a need for comprehensive medical studies 
that systematically investigate the precise effects of 
environmental changes on the respective diseases, di-
agnostic measures and therapies, specific to medical dis-
ciplines and across disciplines. Moreover, the ecological 
sustainability of all diagnostic and therapeutic meas-
ures and treatment plans should be systematically ex-
amined. Specific health benefits resulting from healthy 
ecosystems should also be systematically investigated.

 > Measures for integrated environmental and health 
protection: Intersectoral solutions for environmental 
health risks should be developed that include health 
systems and address the health of humans, other 
species and ecosystems at the same time. All research 
on interactions between environmental changes, eco-
systems and human health should be transdisciplinary 
in the sense of health concepts such as One Health 
and Planetary Health. 

Prerequisites for transformations in  
health systems
 > Evaluation of health systems and development of tar-

geted financing structures and remuneration systems: 
Systematic evaluations of health outcomes, sustain-
ability and resilience are helpful for identifying char-
acteristics of health systems that lead to a high health 
status of the population, and to a high level of resil-
ience, while having a low ecological footprint. Eval-
uation tools should cover all components of health 
systems. In this context, remuneration systems and 
financial incentive structures should also be examined 
for any disincentives, and ways to eliminate them 
should be researched.

 > Legal, political and societal preconditions for transfor-
mations in health systems: Research should be con-
ducted on the necessary preconditions for transfor-
mations in health systems. It should be clarified how 
they contribute (and could contribute) to transforma-
tions towards more sustainability, also beyond health 
systems; it should also be examined whether a funda-
mentally new understanding of health is required and 
how such an understanding would have to look like.
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Effectiveness and multiple benefits of 
environmentally sensitive prevention and  
health promotion
 > Effectiveness of health-promotion and disease-preven-

tion measures: In particular, complex measures and 
programmes should be studied, and appropriate re-
search methods, indicators and parameters should be 
developed and validated for this purpose. They should 
assess health-related, social, ecological and economic 
effects, especially those resulting from the promotion 
of healthy lifestyles, living conditions and the suc-
cessful strengthening of adaptation and resilience. 

 > Multiple benefits of health-promotion and disease- pre-
vention measures: There should be research into the 
potential of health promotion and disease prevention 
for reducing the burden of disease, saving resources 
and cutting emissions. Furthermore, health-promo-
tion and disease-prevention measures should be iden-
tified that can achieve particularly large multiple 
benefits for strengthening adaptation and resilience.

Measures, instruments and data for strengthening 
sustainability and environmental resilience
 > Instruments and data for implementing environmental 

resilience: Analyses, monitoring and warning systems 
require validated methodological foundations and 
a comprehensive data basis that meets the corre-
sponding requirements. Research that enables per-
sonal environmental monitoring and personalized 
early-warning systems should also be funded. Prac-
tice-oriented and transdisciplinary early-warning, 
monitoring and surveillance systems should be devel-
oped, including new dynamic approaches that make 
comprehensive use of the available digital possibilities.

 > Effective measures to strengthen adaptation and resil-
ience in LMICs: Research should be conducted on the 
best measures for quickly and effectively protecting 
particularly vulnerable population groups from health 
risks caused by environmental changes. The potential 
multiple benefits for improving primary care and the 
general health of the population should be quantified 
and measures identified that maximize benefits in 
this regard, while being as ecologically sustainable 
as possible and capable of being implemented in a 
resource-saving way. 

 > Improve sustainability in health systems: Tools for sys-
tematic analyses of sustainability in health systems 
should be developed; research should be conducted 
on detailed potential for saving resources and emis-
sions by reducing overuse. Scientific criteria should 
be developed for implementing emissions-reduc-
tion targets for pharmaceutical and medical-tech-
nology companies. In addition, research should be 
conducted on emission sources that are specific to 

health systems (pharmaceuticals, medical products 
and technologies) in order to quantify their envi-
ronmental effects, evaluate reduction potential and 
develop more sustainable alternatives.

Global urgency governance 

There is an urgent need for global environmental and 
health governance that portrays a healthy life in a healthy 
environment not as a utopia but as a realizable vision. 
Such a form of governance must be based on inclusive 
values that respect human dignity and an international 
rules-based order. It must keep room for manoeuvre 
open in the medium to long term, and, at the same time, 
be in a position to face interdependent global crises 
decisively and vigorously. There are no blueprints for 
such a form of urgency governance. It must be adjusted 
to local, regional and national circumstances and con-
ditions and be adaptive, i.e. capable of learning. The 
2030 Agenda, adopted by the international community 
in 2015, serves as a framework for orientation and as a 
mandate for action. However, we repeatedly lose sight of 
medium- and long-term sustainability goals as a result of 
global crises and short-term ad-hoc reactions. Immediate 
reactions take the place of medium- and long-term poli-
cies. Implementation of the global mandate for action is 
inhibited by path dependencies, such as institutionally 
separate environmental and health-protection policies, 
as well as fragmented political, administrative and legal 
systems (Chapter 7). 

Recommendations for action

Urgency governance as a mandate for Germany’s 
Federal Government
 > Assume leadership for urgency governance: The WBGU 

recommends that the German Federal Government 
should now show leadership in the form of urgency 
governance and, first, actively introduce the 2030 
Agenda as an international mandate for action, second, 
anchor the guiding principle of the ‘human right to a 
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healthy environment’ in conventions and constitu-
tions, and third, promote a form of cooperation across 
transformation fields with the necessary weight in 
all upcoming international, European and national 
processes and decisions (‘cooperative assumption of 
responsibility’). 

 > SDG Summit and Summit of the Future: initiate 2030 
Agenda as a mandate for action and as a post-2030 
process: A clear signal should be sent stressing the 
importance of the 2030 Agenda as a political guiding 
principle for strong multilateralism; initial points of 
emphasis for a post-2030 agenda should be laid out at 
the SDG Summit in September 2023 and the Summit 
of the Future in 2024. As these points are developed 
further, the linkages between the individual SDGs 
and, in particular, with environment, climate and 
health should be emphasized even more and brought 
into focus.

Guiding principle and instrument for 
implementation: the human right to a  
healthy environment
 > Include the human right to a healthy environment in 

national constitutions and human rights catalogues: 
A human right to a healthy environment should be 
included in national constitutions and regional human 
rights catalogues, especially in Germany’s Basic Law 
and the European Charter of Fundamental Rights. The 
judicial or extrajudicial enforcement of this individual 
right should be guaranteed. The precise content of 
what the right entails should also be enshrined either 
in the text version or in guidelines on interpretation. 

 > Strengthen the cooperative assumption of responsibility: 
In addition to this, the WBGU recommends increasing 
the focus on individual countries’ capacity to act. On 
the one hand, there are considerable differences in 
capacity between countries in the different income 
groups, which are obscured by a binary division into 
‘industrialized and developing countries’, e.g. in many 
multilateral processes. For example, there are marked 
income differences between low-income countries 
(US$1,085 or less gross per-capita income) and upper 
middle-income countries (US$4,256–13,205, accord-
ing to the World Bank’s classification for 2023). On 
the other hand, a country’s capacity for action should 
not be viewed exclusively from a financial perspective. 
Transfers that help other states combat problems 
can also take other forms. One important example is 
knowledge-based leadership.

 > Openness for cooperation at eye level: The actions of 
high-income countries have an impact on other coun-
tries, e.g. through consumption, production, trade 
and global environmental problems. There is there-
fore a need for high-income countries to co-create 

joint solutions on an equal footing and to adjust the 
structures of international cooperation accordingly.

 > Develop country-specific ‘meta-indicators’ for environ-
ment and health: Country-specific ‘meta-indicators’ 
for environment and health should be developed to 
track 2030 Agenda implementation; there should also 
be environmental and health audits. 

 > Set strategic priorities for the 2030 Agenda that are 
oriented towards synergies: To ensure an effective, 
country-specific implementation of the 2030 Agen-
da’s complex system of goals, strategic priorities 
should be set that are oriented towards synergies. This 
can enable resources to be channelled more efficiently 
and across government departments; it can also focus 
political attention, increase commitment, and facili-
tate societal communication and participation. 

 > Support low-income countries in implementing the 
2030 Agenda: Low-income countries should be given 
support in their national implementation of the 2030 
Agenda, especially with capacity- and structure-build-
ing for strategy-development and implementation 
processes. This would also boost their ability to play 
a key role in shaping a post-2030 agenda. 

 > Promote inter-institutional cooperation at UN level: In 
order to promote healthy, resilient and sustainable 
food systems, it would be a good idea to first set up an 
exchange between FAO, WHO, OIE, UNFCCC, UNCCD, 
CBD, the International Fund for Agricultural Devel-
opment and the Committee on Food Security. Second, 
cooperation should be promoted between the Quadri-
partite and the CBD and CITES on the issue of zoonoses. 
Third, on the issue of plastics, it would be useful to 
increase cooperation between UNEP, WHO, UNFCCC, 
CBD, the chemicals conventions and the Oceanographic 
Commission of the United Nations Educational, Scien-
tific and Cultural Organization. And fourth, UN-Habitat 
could cooperate with the WHO, UNFCCC and CBD to 
shape global urbanization dynamics.

 > Establish coordination mechanisms between govern-
ment departments: In order to strengthen the coopera-
tive assumption of responsibility within governments, 
positive coordination mechanisms between govern-
ment departments should be established, evaluated 
and further developed. 

 > Establish a new framework for economic activities: Eco-
nomic leadership by different actors should promote 
implementation of the ‘healthy living on a healthy 
planet’ vision. The task of nation states in this context 
is to use their steering power for the environment and 
health via taxes, regulatory policy and subsidies, or 
as international funding bodies. Internationally, for 
example, there should be a coordinated minimum tax 
on fossil fuels, and subsidies that are harmful for the 
environment and health should be abolished. 
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 > Human-resources policy: further training for decision- 
makers: In all public administrations, whether local, 
national, European or in international organizations, 
a human-resources policy should be established that 
enables staff and decision-makers to work and make 
decisions systemically. As in further-training meas-
ures on topics such as corruption prevention, which 
are already standard at the national and UN level, 
civil servants and members of parliament should 
be provided with basic knowledge on the environ-
ment-health nexus. France is already setting a good 
example here.

The WHO as a forum for international cooperation 
for healthy people on a healthy planet
 > Integrate structural prevention for healthy human 

and non-human life: The WHO’s programmatic work 
should integrate structural prevention for both 
healthy human and non-human life. 

 > Use negotiations on pandemic prevention to integrate 
overarching issues: The international negotiations on 
pandemic prevention, preparedness and response in 
the context of the IHR reform and the new pandemic 
treaty should be used to noticeably integrate overar-
ching needs; these include boosting the One Health 
approach, the transformation towards efficient and 
sustainable health systems, strengthening health pro-
motion, principles of solidarity and the cooperative 
assumption of responsibility. Pandemic prevention 
by means of nature conservation and the regulation 
of wildlife trading should be negotiated under the 
conventions on biodiversity conservation. 

G7, G20 and multi-stakeholder alliances for 
environment and health 
 > Advocate for more attention to the health and envi-

ronment nexus in G7 and G20 negotiations: In nego-
tiations within the G7 and G20 framework, Germa-
ny’s Federal Government should work to further 
strengthen the WHO as a coordinating body for global 
health cooperation, and to counteract any fragmen-
tation of the global health architecture. To this end, 
an Inter-Agency Global Health Standing Committee 
should be established under Germany’s G7 presi-
dency, analogous to the Think7 recommendations, to 
coordinate global health organizations and alliances, 
their mandates and funding. Furthermore, Germany 
should strengthen the transregional dialogue and 
cooperation between health systems and international 
climate, biodiversity and environmental policy in the 
G7 and G20, advocate for education and training in 
health systems worldwide, and pursue the vision of 
healthy living on a healthy planet with a view to the 
environmental-change-related health risks. In the 

context of the G7 negotiations, a Planetary Health 
Task Force at the WHO level should be introduced to 
meet the challenges of systemically bringing together 
expertise on environmental change and health. At 
the same time, the opportunity should be taken to 
systematically embed the One Health and Plane-
tary Health debates into health-system development 
worldwide during Japan’s G7 presidency, which is 
focused on Universal Health Coverage. In addition, 
the establishment of a phased plan for internationally 
agreed funding for science and innovation systems at 
the environment-health interface should be prepared 
and advanced. 

European Union: moving towards an environment 
and health union
 > Maintain the level of ambition, expand solidarity: 

Despite the economic challenges posed by high en-
ergy prices and high inflation, the EU should not 
reduce its current level of climate and environmental 
ambition, or give in to pressure from Member States. 
Germany should work decisively to advance the im-
plementation of the Green Deal, while ensuring strong 
solidarity among Member States.

 > Set up and expand common, EU-wide transparency 
mechanisms, evaluation systems and monitoring 
systems: The surveillance and reporting systems on 
health-risk factors and health envisaged under the 
European Health Union should be implemented and 
extended to include non-communicable diseases and 
their risk factors. This should include developing a 
more consistent common framework to assess the 
state of health systems in Member States.

 > Expand partnerships and integrate them strategically: 
The EU should seek and strengthen environmental and 
health-policy partnerships based on reciprocal coop-
eration and the clear assumption of responsibility by 
both sides for common objectives. Such partnerships 
should be embedded in an overarching foreign-policy 
strategy with the 2030 Agenda as a clear frame of 
reference. Weaker partners should be supported in 
solidarity, especially in the current crisis situation, so 
that short-term crisis management does not come at 
the expense of health and sustainability goals.

International funding: overcome barriers
 > Reduce the debt burden of low-income countries: 

Many middle- and low-income countries suffer from 
a crushing debt burden that severely limits their abil-
ity to act. Due to the considerable financing gap for 
the necessary implementation of multilateral sus-
tainability goals, there should be more discussion on 
restructuring these debts. 
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 > Increase the use of debt swaps as an instrument of 
development cooperation: The WBGU recommends 
making greater use of debt swaps as an instrument, 
and advocating the international standardization of 
debt-swap processes. Debt swaps can reduce the high 
debt burden of low-income countries while promoting 
the achievement of multilateral sustainability goals. 
Programme-specific debt swaps (e.g. debt-for-climate 
swaps) can ensure that the released funds are used 
for the intended purpose. To ensure widespread use, 
the processes should take place on a global level, and 
excessive fragmentation should be avoided.

 > Create a Finance Facility against Climate Change: 
Following the example of the International Finance 
Facility for Immunization, a programme for front-
loading investments with the participation of private 
investors should also be set up for climate finance. 

Increase corporate responsibility
 > Strengthen the linkage between sustainability stand-

ards and indicators and the SDG catalogue in corporate 
reporting: Multilateral sustainability goals repeatedly 
refer to the importance of involving the private sector. 
To enable companies to better communicate their 
individual efforts in this regard to the outside world 
and to report on their willingness, the WBGU recom-
mends defining specific requirements for companies 
in addition to the existing indicators at the interface 
between environment and health. Ongoing processes, 
such as those relating to the European Sustainability 
Reporting Standards (ESRS), can be used for this pur-
pose and taken into account. Reporting requirements 
should be developed in such a way that not only direct 
impacts of corporate activities on the environment 
and health are addressed but also indirect impacts. 

 > Gear public capital investment more towards sustaina-
bility criteria: This orientation should explicitly involve 
not only underweighting but also completely with-
drawing from investments that do not meet the crite-
ria. Reporting on public capital investments should be 
made more transparent. Sustainability issues should 
also be addressed directly in a dialogue with compa-
nies in the sense of shareholder engagement. 

 > Make more ESG disclosures compulsory: More of 
the existing international (i.e. outside the EU) dis-
closures of sustainability information in the ‘envi-
ronmental’, ‘social’ and ‘governance’ fields (ESG 
for short) on the social and ecological impacts of 
corporate activity should be made compulsory and 
replace widespread voluntary implementation. The 
focus should be on the consideration of dual mate-
riality, especially in the G7 countries. Like financial 
reporting, non-financial reporting outside the EU 
should also be subject to scrutiny. 

Research recommendations

Urgency governance as a mandate for Germany’s 
Federal Government
 > Accompany the development and implementation of 

urgency governance scientifically: The WBGU rec-
ommends accompanying the development and im-
plementation of urgency governance scientifically, in 
the sense of real-time monitoring. 

 > Scientifically evaluate national implementation of the 
2030 Agenda: The national implementation processes 
for the 2030 Agenda and the governance structures 
used for this purpose should be intensively accom-
panied by scientific research.

Guiding principle and instrument for 
implementation: the human right to a  
healthy environment
 > Explore specific rights-based approaches: There should 

be further research into rights-based approaches, 
such as a human right to a healthy environment or 
the recognition of nature’s own rights. Furthermore, 
research is needed on how a right to healthy and 
sustainable living conditions can be defined in terms 
of content, granted by the state and enforced in court. 

 > Develop forms of cooperative assumption of responsi-
bility: Ideally, research projects with internationally 
diverse staffing should study how the cooperative 
assumption of responsibility can be possible in the 
current conflict-ridden international politics, where 
very different interests exist.

 > Evaluate the increase in complexity of political 
processes: The establishment of cross-cutting mecha-
nisms confronts political processes and the individuals 
designing them with a further increase in complexity 
in their work processes, which makes corresponding 
evaluations necessary. 

Further development of the WHO as a  
forum for international cooperation in the spirit  
of ‘healthy living on a healthy planet’ 
 > Governance implications of One Health and Planetary 

Health: Pandemic cooperation is a key area where 
the comprehensive implementation of a One Health 
approach is recommended. It might be a good idea 
to use this example to further explore governance 
implications of One Health and Planetary Health, 
such as how different sectors and levels of work can 
cooperate better to implement One Health or Plan-
etary Health concepts so as to deliver sustainable 
pandemic prevention. 

 > Analyse compliance mechanisms for international 
treaties: Incentive-based compliance mechanisms 
for international treaties that can contribute to the 
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implementation of the IHR and the pandemic treaty 
but also other international treaties should be fur-
ther studied.

European Union: research the need for an 
expansion of responsibilities 
 > Examine areas of EU responsibility and sanctioning 

mechanisms in the health context: In the light of expe-
rience from the COVID-19 pandemic, there should 
be research on whether an expansion of explicit EU 
responsibilities in the health sector beyond the deci-
sions on the implementation of the European Union 
would have substantial additional benefits. Possible 
sanctioning mechanisms that could encourage Mem-
ber States to show more solidarity in the event of a 
crisis should also be considered. 

Analyse international financing barriers  
more broadly
 > Evaluate and standardize debt swaps: A scientific eval-

uation of existing debt-swap programmes, especially 
the Global Fund’s Debt2Health programme, can help 
identify best practices. In particular, standardized 
processes should be identified that avoid a fragmen-
tation of programmes and reduce transaction costs.

 > Explore options for private participation in debt swaps: 
Debt swaps currently take place largely at the inter-
governmental level, but there are also substantial debt 
claims on LMICs in the hands of private investors. 
In order to encourage them to participate in debt 
swaps, suitable measures and incentives should be 
researched and identified so that these investors also 
use their claims on debtor countries for debt swaps. 

Corporate responsibility
 > Study the possible inclusion of non-financial values in 

financial reporting and management accounting: Tradi-
tional financial accounting and sustainability report-
ing have been largely separate until now. Integrated 
reporting was a first step towards linking the two 
aspects more closely. However, non-financial risks 
increasingly affect the financial position of companies 
and thus become directly relevant to decision-mak-
ing from a financial perspective. More research is 
therefore needed on the degree to which companies 
currently factor non-financial risks, for example as a 
result of climate change, into their financial account-
ing and whether provisions are made for them. 

 > Combine corporate indicators for environment and 
health: At present, the fields of environment and 
health are predominantly considered and analysed 
independently of each other. In order to supplement 
the reporting of companies in a targeted manner, it 
is necessary to develop suitable indicators that link 

both areas, environment and health, without losing 
too much information. 

 > Analyse disaggregated reporting of environmental and 
health determinants: Environmental indicators are 
often reported by companies in a highly aggregated 
manner and summarized in ratings. Disaggregated 
reporting of environment and health determinants 
is key, especially for the linkage to health effects. In 
the field of water pollution, for example, reporting 
at the level of individual substances is necessary in 
order to identify health effects. It is then also possible 
to empirically identify the effect of such risks on the 
capital market.

 > Develop a system of early reporting on internal impact 
chains of environment and health: Corporate reporting 
very frequently refers to external environmental fac-
tors such as emissions. Internal environmental factors 
and their influence on employees’ health have been 
scientifically studied less often to date. This is mainly 
due to the fact that most of the data are only availa-
ble internally. Usually they do not become available 
until they are registered in the public health system. 
Research is also needed into a system of early report-
ing on internal impact chains of environment and 
health within companies, using appropriate indicators.

 > Study the limits of insurability: Global environmental 
change is a major challenge for insurance companies 
in particular. Although initial results on the subse-
quent effects of these changes on the insurance sector 
already exist, they are mostly limited to physical 
environmental risks and not yet to health effects. The 
WBGU recommends that more research be conducted 
on how significant the health impacts of global en-
vironmental change are on the limits of insurability.

 > Develop a material obligation for companies beyond 
formal due-diligence obligations: At present, corpo-
rate environmental and human-rights protection 
is predominantly based on formal due-diligence 
requirements. Because of social, health-related and 
environmental transformational needs, it is necessary, 
especially in the field of global supply chains and 
corporate responsibility, to better understand how 
a proportionate material obligation of companies 
beyond formal due-diligence obligations might also be 
designed. To what extent can globally ramified supply 
chains prevent possible implementation? Where do 
reporting boundaries exist? When are actors no longer 
willing to offer information voluntarily? Where are 
the limits to actual or legal reasonability?

 > Analyse and evaluate supply-chain due-diligence laws: 
Supply-chain due-diligence laws operate between 
civil and public law and transfer international obli-
gations to protect the environment and human rights 
to nation states. This could mean opportunities for an 
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effective integration of the aforementioned duties, 
but also raise tensions between the different logics 
of the individual areas and levels of law; this should 
be the subject of jurisprudential research.

 > Research liability regimes and due-diligence obligations 
in supply-chain legislation: Value and supply chains 
are structured very differently around the world, 
so that different liability regimes and due-diligence 
obligations may be appropriate for different sec-
tors and different types of value chains. Research 
is needed on how supply-chain legislation can 
adequately address these different organizational 
structures. How can businesses in socio-ecological 
transformation processes be supported in such a way 
that these uncertainties lead to a proactive shaping 
of transformation processes?

 > Identify uncertainties for companies with regard to 
due-diligence obligations in the supply chain: Uncer-
tainties for companies with regard to due diligence 
in the supply chain can have far-reaching conse-
quences for location and investment decisions. How 
can due-diligence obligations be prevented from caus-
ing the withdrawal of capital from countries that rely 
on investment for further development, but where 
compliance with due-diligence obligations is difficult 
for companies to verify?

Education and science 

Education according to the guiding principle of 
‘healthy living on a healthy planet’

For a reorientation of education under the guiding prin-
ciple of ‘healthy living on a healthy planet’, the follow-
ing two aspects are essential – and participation and 
transdisciplinarity are important components of both:

1. Promote and facilitate knowledge, perspectives and 
skills for environmental and human health through-
out life.

2. In the sense of a whole-institution approach, provide 
opportunities for sustainable action in the educational 
institutions, and for taking on the role of pioneers of 
change through cooperation in the community.

In this context, the educational mandate broadly encom-
passes an understanding and appreciation of important 
core elements of a healthy and sustainably designed 
environment. One core element is the conservation 
and restoration of healthy ecosystems and their typical 
biodiversity, also as a prerequisite for stabilizing the 
natural life-support systems for humankind, and for 
their sustainable use. Another core element is designing 
the human-made environment in a way that is oriented 
towards principles of human-health promotion. A third 
core element comprises the careful and health-promoting 
use of natural resources and their regeneration to ensure 
their sustainable availability for generations to come.

This education strategy according to the guiding principle 
of ‘healthy living on a healthy planet’ should feed into and 
give fresh impetus to the existing process of embedding 
Education for Sustainable Development into all areas of 
education. To this end, health should be highlighted as an 
integral and explicit field of action in the concept of Educa-
tion for Sustainable Development, and education used as a 
strategy for encouraging healthy and sustainable behaviour 
in healthy and sustainable conditions (Section 8.1).

Recommendations for action

A nationwide education strategy in the sense  
of the guiding principle of ‘healthy living on a 
healthy planet’
The timely establishment of nationwide strategies from 
early childhood and school education to further training 
courses for lifelong learning through Education for Sus-
tainable Development serves to mutually strengthen the 
health of species, ecosystems and humans. Overarching 
planetary health literacy, combined with a knowledge 
and full appreciation of natural life-support systems 
and ecosystemic and planetary functional relationships, 
should be included as a goal in existing and future edu-
cation curricula across all ages and target groups.

Integrate the guiding principle of ‘healthy living on 
a healthy planet’ into education across the board
The guiding principle of ‘healthy living on a healthy 
planet’ with corresponding educational concepts should 
be an overarching guiding principle at all educational 
institutions. Nursery and kindergarten children, pupils 
and students should be able to practise and reflect on 
sustainability strategies in their educational institutions, 
and be ambassadors for the transformation approach in 
their social and private environments. 
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 > Develop interdisciplinary curricula: Interdisciplinary 
curricula that encourage basic societal skills in dealing 
with the natural life-support systems should be devel-
oped for all levels of school education. The orientation 
for this comes from the conservation of natural func-
tional relationships (i.e. the conservation of the health 
of humans, other species, ecosystems and the planet).

 > Make further education and training of (teaching) staff 
possible: The accelerated implementation of an educa-
tion strategy under the guiding principle of ‘healthy 
living on a healthy planet’ requires the compulsory, 
target-oriented and properly resourced education 
and training of (teaching) staff in all educational 
institutions. This includes courses on Education for 
Sustainable Development including the planetary 
health perspective, oriented towards the transfor-
mation needs of society and the goals of climate, 
biodiversity and medical health.

 > Promote interdisciplinarity and bring together different 
forms of knowledge: Especially interdisciplinary and 
socio-politically highly topical learning areas such as 
Education for Sustainable Development and Plane-
tary Health lend themselves to modularly organized 
project weeks. Basic and further training for teachers 
and learners should be set up promptly, initially in 
the professional fields that are responsible for the 
current transformation.

 > Promote the use and further development of training 
concepts and educational courses: Already designated 
further-training concepts on Education for Sustain-
able Development should be applied in the sense of 
the guiding principle of ‘healthy living on a healthy 
planet’. To this end, a funding programme should be 
developed that enables municipal and civil-society 
providers of such educational services to further 
develop their courses in the short term.

 > Make materials available for disseminating the guid-
ing principle of ‘healthy living on a healthy planet’: 
The population on a broad scale should be given 
the opportunity explore the guiding principle of 
‘healthy living on a healthy planet’. To this end, 
recognized adult-education providers, professional 
training events and civil-society initiatives should 
be promptly provided with materials that promote 
the integration of the guiding principle into their 
respective work.

 > Strengthen the whole-institution approach under the 
guiding principle of ‘healthy living on a healthy planet’: 
Educational establishments, companies, organizations 
and institutions are called upon to adopt a whole-in-
stitution approach explicitly incorporating the guiding 
principle of ‘healthy living on a healthy planet’, so 
that they also have an impact on the community. 
Education should also include action on sustainable 

catering, infrastructure, professional practice, health 
for humans and for nature, and participatory govern-
ance. In this context, municipalities have a key role 
to play as partners in these processes.

 > Promote the European Education Area, expand trans-
regional cooperation on education: Germany should 
implement the above-mentioned measures of the 
education strategy. At the same time, the guiding 
principle of education for ‘healthy living on a healthy 
planet’ should be made the subject of international 
discourse in the standardization processes of the EU 
for harmonizing national education systems, as well 
as in multilateral forums such as those of UNESCO; 
efforts should be made to adopt the principle in other 
nationally organized education systems. 

Health professionals as multipliers for the vision of 
‘healthy living on a healthy planet’

 > Expand all forms of training and further training for 
health workers to include Planetary Health educa-
tion: Planetary Health education should be integrated 
into all forms of training for health professionals in 
all fields and all disciplines with the explicit aim of 
strengthening health professionals’ comprehensive 
competence in Planetary Health, and of training trans-
formative action skills. The relevant target groups 
include all health professionals.

 > Acknowledge and promote the relevance of individual oc-
cupational groups in communicating the guiding principle 
of ‘healthy living on a healthy planet’: Relevant teaching 
content from the educational concepts of Education 
for Sustainable Development and Education for Plan-
etary Health should be integrated into the curricula 
of corresponding study programmes. More training 
opportunities for health professionals should be made 
available. The public health service, too, can provide 
the population with comprehensive health education. 
Midwives can encourage broad-based Planetary Health 
literacy among parents since they closely accompany 
families in a sensitive phase of life. Nutritionists and 
diabetes counsellors can exert a positive influence on 
eating habits. Physiotherapists can provide knowledge 
and skills for active mobility. Nurses should also be 
trained and further educated in this regard. 

Research recommendations

 > Promote inter- and transdisciplinary research projects: 
In view of the rapidly growing urgency of combined 
crises, inter- and transdisciplinary research projects 
can develop educational and implementation options 
on how accelerated action can succeed in the field of 
comprehensive health protection. For this purpose, rel-
evant disciplines and actors should be brought together 
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to develop time-optimized strategies for cooperation 
between different fields of action. In this way, mar-
ket mechanisms, combined with regulatory measures 
and legal frameworks, can speed up implementation. 
Accompanying research should be established or 
strengthened that examines the implementation and 
effectiveness of education in the sense of the guiding 
principle of ‘healthy living on a healthy planet’.

 > Promote further research programmes for teacher 
education: Follow up the BMBF’s expiring programme 
called ‘Quality Offensive in Teacher Training’ with a new 
funding phase for projects on the topic of Education 
for Sustainable Development that explicitly addresses 
health in a broadly understood sense according to the 
principle of ‘healthy living on a healthy planet’.

 > Embed sustainability aspects into health research: Future 
studies and research projects in the health sector 
should be expanded to include sustainability aspects. 
For example, future studies and research projects 
addressing topics such as nutrition or promoting phys-
ical activity primarily from a health perspective should 
explicitly integrate aspects offering multiple benefits 
for the environment and sustainable development.

 > Research comprehensive Planetary Health literacy: 
Planetary Health literacy among health professionals 
and other multipliers should be surveyed, increased 
by targeted measures, and the effectiveness of such 
measures evaluated. This includes, for example, survey-
ing the status quo of comprehensive Planetary Health 
literacy among health workers, implementing measures 
to increase Planetary Health literacy, and studying the 
effectiveness of such interventions.

Boost context-specific science and  
science funding 

Dealing with environmental and health crises and 
actively shaping transformation processes for global 
health and sustainability require science-based and in-
terdisciplinary solutions as well as technological, social 
and institutional innovations that correspond to the 
great diversity of application contexts worldwide. As 
part of transformative knowledge production, it is also 
important to shape the transnational dialogue processes 
and structures that are necessary to develop a societal 
impact across social groups and continents (Section 8.2).

Recommendations for action

Expand the funding landscape internationally  
and transregionally
 > Also use research funds multilaterally: Research funds 

should also be allocated at the multilateral level so that 
all countries can participate in setting the agenda of 
research funding; further aims are to expand hitherto 
underfunded science systems, to promote fair coop-
eration in the processes of knowledge production, to 
further develop these in an interdisciplinary way that 
is oriented to both basic research and applications, 
and to mobilize private funds. Institutionally, such 
multilateral research funding would be conceivable 
via (1) a new committee under the ideational lead-
ership of the UN Secretary-General, (2) UNESCO or 
(3) a significant strengthening of research funding by 
individual multilateral organizations such as the WHO.

 > Reinforce regional science policies: Science-policy pri-
orities that have been jointly negotiated between 
countries and regions should be deliberately reinforced. 
Examples include the EU’s mission-oriented science 
policy for major global challenges, transregional fund-
ing formats (e.g. Belmont Forum), joint funding lines 
of the DFG and the science-funding organizations of 
other countries. In particular, there is a lack of joint 
funding programmes with science donors from the 
African continent. With autocratic regimes becom-
ing stronger, cooperation at the level of science and 
funding policy which simultaneously promotes joint 
dialogue on the future and its design is highly recom-
mended. One vehicle for long-term capacity building 
is the promotion of joint research training groups.

 > Research and innovation network relating to the guiding 
principle of ‘healthy living on a healthy planet’: In the 
medium term, a globally interconnected, regionally 
integrated research and innovation network should 
be established to strengthen research capacity and 
transdisciplinarity in LMICs, and to mobilize and pool 
research resources in the field of health at the hu-
man-environment interface. Such a network should 
be provided with core funding from public and private 
donors. This could be modelled on the Consultative 
Group for International Agricultural Research (CGIAR) 
and designed as a strategic partnership involving gov-
ernment institutions, development banks, multilateral 
organizations and private-sector actors, depending on 
the possibilities.
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Improve the positioning of science and innovation 
systems for dealing with future environmental  
and health crises 
 > Make ‘healthy living on a healthy planet’ a main topic: 

The national and international funding and science 
landscape should focus on the interdependence of the 
environment, climate, ecosystems and human health 
in order to systematically advance relevant research 
in an inter- and transdisciplinary manner in view of 
possible future crises. The main topics are currently 
still characterized by a strong focus on environmental 
challenges or health risks. Research into the dynamics 
between them should be intensified.

 > Establish an interdisciplinary science alliance: The organ-
izational structure of science in disciplines should be 
specifically supplemented at the environment-health 
interfaces by interdisciplinary formats of knowledge 
production and the promotion of young scientists. For 
systemic analyses and the development of approaches 
to action along these interfaces, the structural pre-
requisites need to be developed at universities and 
non-university institutions, especially by setting up 
a science alliance in the sense of the guiding principle 
of ‘healthy living on a healthy planet’. Based on the 
example of the German Alliance for Marine Research, 
mission-oriented research on the environment-health 
nexus should be promoted in cooperation between 
universities and non-university institutions as well 
as the health, natural and social sciences. 

 > Promote interdisciplinary, geographically and culturally 
broad-based scenario research: One gap that urgently 
needs to be filled is scenario research that empirically 
combines expertise on the health, natural and social 
sciences and change processes with reference to the 
past, and examines possible future scenarios on a 
model basis in the sense of longer-term foresight stud-
ies. These scenarios are only reliable and politically 
usable if they are based on empirical data from differ-
ent world regions, ecosystems, societal organizational 
forms and cultural areas. The existing geographically 
one-sided orientation of research relating to environ-
mental change and human health, especially towards 
the OECD context, should be resolutely countered.

 > Expand data infrastructures at the environment-health 
nexus: The accelerating dynamics of environmental 
changes and risks being faced by human health call for 
preventive research that studies future risks. However, 
since the future cannot be researched empirically but 
only theoretically using models, historical depth is all 
the more important in order to make modelling as re-
alistic as possible. It is therefore of immediate impor-
tance to successively develop and expand the exist-
ing data infrastructures at the environment-health 
nexus. This should include strengthening national and 

sub-national collection systems for data on health and 
the environment in all countries, establishing data 
standards, and building a global architecture for data 
documentation and analysis.

 > Build transdisciplinary and implementation-relevant 
network structures: For the future management of 
health risks related to environmental and climate 
change, the WBGU continues to recommend the 
development of transdisciplinary and implementa-
tion-relevant network structures via transdisciplinary, 
transformative and interdisciplinary science. In this 
context, it is important that the network structures 
are internationally open and embedded. Structur-
ally, this can be ensured by expanding existing sci-
ence-policy interfaces and network structures in the 
field of sustainability research and policy (e.g. Think7, 
Think20, SDSN) or via discussion groups with the pri-
vate sector supported by the German Federal Govern-
ment (e.g. the BMZ’s Vaccine Production Roundtable). 

 > Strengthen climate-stabilizing transformation pro-
cesses in science itself: Science itself contributes to 
environmental change and health challenges and 
is called upon to evolve in a climate-stabilizing and 
health-promoting way. Such approaches can be 
found as part of the BMBF-funded ‘Sustainability 
Guidelines (LeNa)’ initiative of the non-university 
research communities Leibniz, Helmholtz and Fraun-
hofer, in the DFG’s ‘Contribution to More Sustaina-
bility in Research Funding’, and in research focusing 
on government departments (e.g. Climate Neutral 
BMZ 2030). These and other initiatives to make sci-
ence itself more sustainable, less CO2-intensive and 
more health-promoting for people and the environ-
ment should be structurally promoted and given the 
financial and personnel resources needed to meet 
the challenge.
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in der Fassung der Beschlüsse des 114. Deutschen Ärztetages 
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Ärzteblatt International 119 (46), 785–792. https://www.doi.
org/10.3238/arztebl.m2022.0314. 

Potting, J., Hekkert, M., Worrell, E. and Hanemaaijer, A. (2017): 
Circular Economy: Measuring innovation in product chains. 2544 
Den Haag: PBL Netherlands Environmental Assessment Agency.

Pratt, M., Perez, L. G., Goenka, S., Brownson, R. C., Bauman, 
A., Sarmiento, O. L. and Hallal, P. C. (2015): Can Population 
Levels of Physical Activity Be Increased? Global Evidence and 
Experience. Progress in Cardiovascular Diseases 57 (4), 356–
367. https://doi.org/10.1016/j.pcad.2014.09.002.

Preusker, U. K. (2015): Das deutsche Gesundheitssystem ver-
stehen: Strukturen und Funktionen im Wandel. Heidelberg: 
medhochzwei. 

PRI – Principles for Responsible Investment (2017): A Blueprint 
for Responsible Investment. London: UNPRI. 

Pritchard, J. N. (2020): The Climate is Changing for Metered-
Dose Inhalers and Action is Needed. Drug Design, Development 
and Therapy 14, 3043–3055. https://www.doi.org/10.2147/
DDDT.S262141.

Proelß, A. (2022) (ed.): Internationales Umweltrecht. Berlin, 
Boston: De Gruyter. https://doi.org/10.1515/9783110711998.

Prümel-Philippsen, U. and Grossmann, B. (2021): Von der Krank-
heitsprävention zur Gesundheitsförderung – Hintergründe, 
Stand und Perspektiven in Deutschland. In: Tiemann, M. and 
Mohokum, M. (ed.): Prävention und Gesundheitsförderung. 
Berlin: Springer, 37–46. 

Pucher, J. and Buehler, R. (2007): At the Frontiers of Cycling: 
Policy Innovations in the Netherlands, Denmark, and Germany. 
World Transport Policy & Practice 13 (3), 8–57. 

Pucher, J. and Buehler, R. (2008): Making Cycling Irresistible: 
Lessons from The Netherlands, Denmark and Germany. 
Transport Reviews 28 (4), 495–528. https://www.doi.
org/10.1080/01441640701806612.

Pudaric, S., Sundquist, J., Johansson, S. E. (2000): Major 
risk factors for cardiovascular disease in elderly migrants 
in Sweden. Ethnicity & Health 5 (2), 137–150. https://doi.
org/10.1080/713667448.

Pyta, V., Gupta, B., Stuttard, N., Kinnear, N. and Helman, S. 
(2020): Assisting the update of INDG382: Vehicle technologies. 
Published Project Report PPR968. TRL Limited for the Health 
and Safety Executive, Department of Transport. Wokingham: 
TRL Limited. https://trl.co.uk/uploads/trl/documents/PPR968-
--Assisting-the-update-of-INDG382-Vehicle-technologies.pdf.

Quaas, M., Zuck, R., Clemens, T. and Gokel, J. M. (2018): 
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Chancen und Herausforderungen. In: Repschläger, U., Schulte, 
C. and Osterkamp, N. (ed.): Gesundheitswesen aktuell 2021. 
Berlin: BARMER institut für Gesundheitsssytemforschung 
(bifg), 68–95. 

Statista (2021): Distribution of steel end-usage worldwide in 
2019, by sector. https://www.statista.com/statistics/1107721/
steel-usage-global-segment/, accessed on 23.02.2023.

Statista (2022a): Anteil gewerblicher Halter an den Neuzulassungen 
von Personenkraftwagen in Deutschland nach Segment von 
Januar bis November 2022. https://de.statista.com/statistik/
daten/studie/1191701/umfrage/anteil-gewerblicher-halter-
an-den-pkw-neuzulassungen-in-deutschland-nach-segment/, 
accessed on 12.12.2022.

Statista (2022b): Share of urban population living in slums in 
2020, by region. https://www.statista.com/statistics/684694/
percentage-of-world-urban-population-in-slums-by-region/, 
accessed on 17.03.2023.

Stecher, B. and Hardt, W. D. (2008): The role of microbiota in 
infectious disease. Trends in Microbiology 16 (3), 107–114. 
https://www.doi.org/10.1016/j.tim.2007.12.008.

Steene-Johannessen, J., Hansen, B. H., Dalene, K. E., Kolle, E., 
Northstone, K., Møller, N. C., Grøntved, A., Wedderkopp, N., 
Kriemler, S., Page, A. S., Puder, J. J., Reilly, J. J., Sardinha, 
L. B., van Sluijs, E. M. F., Andersen, L. B., van der Ploeg, H., 
Ahrens, W., Flexeder, C., Standl, M., Shculz, H., Moreno, L. A., 
De Henauw, S., Michels, N., Cardon, G., Ortega, F. B., Ruiz, J., 
Aznar, S., Fogelholm, M., Decelis, A., Olesen, L. G., Hjorth, M. 
F., Santos, R., Vale, S., Christiansen, L. B., Jago, R., Basterfield, 
L., Owen, C. G., Nightingale, C. M., Eiben, G., Polito, A., Lauria, 
F., Vanhelst, J., Hadjigeorgiou, C., Konstabel, K., Molnár, D., 
Sprengeler, O., Manios, Y., Harro, J., Kafatos, A., Anderssen, 
S. A. and Ekelund, U. (2020): Variations in accelerometry 
measured physical activity and sedentary time across Europe – 
harmonized analyses of 47,497 children and adolescents. Inter-
national Journal of Behavioral Nutrition and Physical Activity 
17, 38. https://www.doi.org/10.1186/s12966-020-00930-x.

Steffen, W., Broadgate, W., Deutsch, L., Gaffney, O. and Ludwig, 
C. (2015a): The Trajectory of the Anthropocene: The Great 
Acceleration. The Anthropocene Review 2 (1), 81–98. https://
www.doi.org/10.1177/2053019614564785.

Steffen, W., Richardson, K., Rockström, J., Cornell, S. E., Fetzer, 
I., Bennett, E. M., Biggs, R., Carpenter, S. R., de Vries, W., 
de Wit, C. A., Folke, C., Gerten, D., Heinke, J., Mace, G. M., 
Persson, L. M., Ramanathan, V., Reyers, B. and Sörlin, S. 
(2015b): Planetary boundaries: guiding human development 
on a changing planet. Science 347 (6223), 1259855. https://
doi.org/10.1126/science.1259855.

Stephens, L., Fuller, D., Boivin, N., Rick, T., Gauthier, N., Kay, 
A., Marwick, B., Armstrong, C. G., Barton, C. M., Denham, T., 
Douglass, K., Driver, J., Janz, L., Roberts, P., Rogers, J. D., 
Thakar, H., Altaweel, M., Johnson, A. L., Sampietro Vattuone, M. 
M., Aldenderfer, M., Archila, S., Artioli, G., Bale, M. T., Beach, 
T., Borrell, F., Braje, T., Buckland, P. I., Jiménez Cano, N. G., 
Capriles, J. M., Diez Castillo, A., Çilingiročlu, Ç., Negus Cleary, 
M., Conolly, J., Coutros, P. R., Covey, R. A., Cremaschi, M., 
Crowther, A., Der, L., di Lernia, S., Doershuk, J. F., Doolittle, 
W. E., Edwards, K. J., Erlandson, J. M., Evans, D., Fairbairn, 
A., Faulkner, P., Feinman, G., Fernandes, R., Fitzpatrick, S. M., 
Fyfe, R., Garcea, E., Goldstein, S., Goodman, R. C., Dalpoim 
Guedes, J., Herrmann, J., Hiscock, P., Hommel, P., Horsburgh, 
K. A., Hritz, C., Ives, J. W., Junno, A., Kahn, J. G., Kaufman, 
B., Kearns, C., Kidder, T. R., Lanoë, F., Lawrence, D., Lee, G.-
A., Levin, M. J., Lindskoug, H. B., López-Sáez, J. A., Macrae, S., 
Marchant, R., Marston, J. M., McClure, S., McCoy, M. D., Miller, 
A. V., Morrison, M., Motuzaite Matuzeviciute, G., Müller, J., 
Nayak, A., Noerwidi, S., Peres, T. M., Peterson, C. E., Proctor, 
L., Randall, A. R., Renette, S., Robbins Schug, G., Ryzewski, K., 
Saini, R., Scheinsohn, V., Schmidt, P., Sebillaud, P., Seitsonen, 
O., Simpson, I. A., Sołtysiak, A., Speakman, R. J., Spengler, R. N., 
Steffen, M. L., Storozum, M. J. (2019): Archaeological assess-
ment reveals Earth&#x2019;s early transformation through 
land use. Science 365 (6456), 897–902. https://www.doi.
org/10.1126/science.aax1192.

Sterling, S. (2021): Educating for the Future We Want. Opening 
essay for GTI Forum „The Pedagogy of Transition“. Great 
Transition Initiative. https://greattransition.org/gti-forum/
pedagogy-transition-sterling.

Stern, N. and Lankes, H. P. (2022): Collaborating and Delivering 
on Climate Action through a Climate Club: An independent 
report to the G7. London: London School of Economics and 
Political Science. 

Stevens, G. A., Beal, T., Mbuya, M. N. N., Luo, H. and Neufeld, 
L. M. (2022): Micronutrient deficiencies among preschool-aged 
children and women of reproductive age worldwide: a pooled 
analysis of individual-level data from population-representative 
surveys. The Lancet Global Health 10 (11), e1590–e1599. 
https://www.doi.org/10.1016/s2214-109x(22)00367-9.

Stevens, M. R. (2017): Does Compact Development Make People 
Drive Less? Journal of the American Planning Association 
83 (1), 7–18. https://www.doi.org/10.1080/01944363.20
16.1240044.

Stevenson, M., Thompson, J., de Sá, T. H., Ewing, R., Mohan, 
D., McClure, R., Roberts, I., Tiwari, G., Giles-Corti, B., Sun, 
X., Wallace, M. and Woodcock, J. (2016): Land use, trans-
port, and population health: estimating the health benefits of 
compact cities. The Lancet 388 (10062), 2925–2935. https://
doi.org/10.1016/S0140-6736(16)30067-8.

Stewart, R. B., Oppenheimer, M. and Rudyk, B. (2017): Building 
blocks: a strategy for near-term action within the new global 
climate framework. Climatic Change 144, 1–13. https://doi.
org/10.1007/s10584-017-1932-1.

Stichweh, R. (2000): On the Genesis of World Society: Innovations 
and Mechanisms. Distinktion: Journal of Social Theory 1 (1), 27–
38. https://www.doi.org/10.1080/1600910X.2000.9672769.

Stiglitz, J. E. (2015a): The origins of inequality, and policies 
to contain it. National Tax Journal 68 (2), 425–448. https://
www.doi.org/10.17310/ntj.2015.2.09.

Stiglitz, J. E. (2015b): New Theoretical Perspectives on the Dis-
tribution of Income and Wealth among Individuals: Part IV: 
Land and Credit. Cambridge, Massachusetts: 

Stillman, J. H. (2019): Heat Waves, the New Normal: Summer-
time Temperature Extremes Will Impact Animals, Ecosystems, 
and Human Communities. Physiology 34 (2), 86–100. https://
www.doi.org/10.1152/physiol.00040.2018.

Stockwell, S., Trott, M., Tully, M., Shin, J., Barnett, Y., Butler, 
L., McDermott, D., Schuch, F. and Smith, L. (2021): Changes 
in physical activity and sedentary behaviours from before to 
during the COVID-19 pandemic lockdown: a systematic review. 
BMJ Open Sport & Exercise Medicine 7 (1), e000960. https://
www.doi.org/10.1136/bmjsem-2020-000960.



 References

386

Stoltenberg, U. (2009): Mensch und Wald: Theorie und Praxis 
einer Bildung für eine nachhaltige Entwicklung am Beispiel 
des Themenfelds Wald. München: Oekom. 

Stoltenberg, U. and Thielebein-Pohl, R. (2011) (ed.): KITA21 - 
Die Zukunftsgestalter. Mit Bildung für eine nachhaltige Ent-
wicklung Gegenwart und Zukunft gestalten. München: Oekom. 

Stoltenberg, U. (2014): Potentiale für Kinder und Gesellschaft. 
Frühkindliche Bildung als Bildung für eine nachhaltige Ent-
wicklung. In: Umweltdachverband GmbH (ed.): Krisen- und 
Transformationsszenarios. Frühkindpädagogik, Resilienz & 
Weltaktionsprogramm. Jahrbuch-BNE 2014. Wien: Forum 
Umweltbildung, 47–57. 

Stoltenberg, U. and Burandt, S. (2014): Bildung für eine nach-
haltige Entwicklung. In: Heinrichs, H. and Michelsen, G. (ed.): 
Nachhaltigkeitswissenschaften. Berlin, Heidelberg: Springer, 
567–594. 

Stone, C. D. (1972): Should Trees Have Standing? Toward Legal 
Rights for Natural Objects. Southern California Law Review 
45, 450. 

Stone, S. B., Myers, S. S. and Golden, C. D. (2018): Cross-
cutting principles for planetary health education. The Lancet 
Planetary Health 2 (5), e192–e193. https://doi.org/10.1016/
S2542-5196(18)30022-6.

Stopher, P. R., Ahmed, A. and Liu, W. (2017): Travel time 
budgets: new evidence from multi-year, multi-day data. Trans-
portation 44 (5), 1069–1082. https://www.doi.org/10.1007/
s11116-016-9694-6.

Storch, D., Menzel, L., Frickenhaus, S. and Pörtner, H.-O. (2014): 
Climate sensitivity across marine domains of life: limits to 
evolutionary adaptation shape species interactions. Global 
Change Biology 20 (10), 3059–3067. https://www.doi.
org/10.1111/gcb.12645.

Strain, T., Wijndaele, K., Garcia, L., Cowan, M., Guthold, R., Brage, 
S. and Bull, F. C. (2020): Levels of domain-specific physical 
activity at work, in the household, for travel and for leisure 
among 327 789 adults from 104 countries. British Journal 
of Sports Medicine 54 (24), 1488–1497. https://www.doi.
org/10.1136/bjsports-2020-102601.

Strupat, C. and Marschall, P. (2020): Strengthening social 
systems. In: OECD – Organisation for Economic Co-operation 
and Development (ed.): Development Co-operation Report 
2020: Learning from Crises, Building Resilience. Paris: OECD, 
https://doi.org/10.1787/f6d42aa5-en.

Strupat, C., Grant, L., Voss, M., Molitor, K., Gepp, S., Faus Onbargi, 
A., Subramanian, S. M. and Hornidge, A.-K. (2022a): Global 
Transformation Towards Planetary Health. Policy Brief of the 
T7 Task Force Global Health. Bonn: Deutsches Instittut für 
Entwicklungspolitik. https://www.think7.org/wp-content/
uploads/2022/05/Health_Global-transformation-towards-
planetary-health_Strupat_Grant_Voss_Molitor_Gepp_Onbarg_
Subramanian_Hornidge.pdf.

Strupat, C., Shigute, Z., Bedi, A. S. and Rieger, M. (2022b): 
Willingness to take COVID-19 vaccination in low-income 
countries: Evidence from Ethiopia. PLOS ONE 17 (3), e0264633. 
https://www.doi.org/10.1371/journal.pone.0264633.

Sudhinaraset, M., Ingram, M., Lofthouse, H. K. and Montagu, 
D. (2013): What is the role of informal healthcare providers 
in developing countries? A systematic review. PLOS ONE 8 
(2), e54978. https://doi.org/10.1371/journal.pone.0054978.

Sumaila, U. R., Lam, V. W., Miller, D. D., Teh, L., Watson, R. A., 
Zeller, D., Cheung, W. W., Cote, I. M., Rogers, A. D., Roberts, 
C., Sala, E. and Pauly, D. (2015): Winners and losers in a world 
where the high seas is closed to fishing. Scientific Reports 5 
(8481), https://www.doi.org/10.1038/srep08481.

Sumaila, U. R., Skerritt, D. J., Schuhbauer, A., Villasante, S., 
Cisneros-Montemayor, A. M., Sinan, H., Burnside, D., Abdallah, 
P. R., Abe, K. and Addo, K. A. (2021): WTO must ban harmful 
fisheries subsidies. Science 374 (6567), 544–544. https://
www.doi.org/10.1126/science.abm1680.

Suman, J., Rakshit, A., Ogireddy, S. D., Singh, S., Gupta, C. 
and Chandrakala, J. (2022): Microbiome as a Key Player in 
Sustainable Agriculture and Human Health. Frontiers in Soil 
Science 2, https://www.doi.org/10.3389/fsoil.2022.821589.

Sumarni, W., Sudarmin, S. and Sumarti, S. (2019): The scientification 
of jamu: a study of Indonesian’s traditional medicine. Journal 
of Physics: Conference Series 1321 (3), 032057. https://www.
doi.org/10.1088/1742-6596/1321/3/032057.

Sun, F., Norman, I. J. and While, A. E. (2013): Physical activity 
in older people: a systematic review. BMC Public Health 13, 
449. https://www.doi.org/10.1186/1471-2458-13-449.

Suppan, S. (2008): Challenges for Food Sovereignty. The Fletcher 
Forum of World Affairs 32 (1), 111–123. http://www.jstor.
org/stable/45289425.

Sustainable Mobility for All (2017): Global Mobility Report 
2017: Tracking Sector Performance. Washington, DC, USA: 
Sustainable Mobility for All initiative. http://www.sum4all.org.

SVR – Sachverständigenrat zur Begutachtung der Entwicklung 
im Gesundheitswesen (2023): Resilienz im Gesundheitswesen. 
Wege zur Bewältigung künftiger Krisen. Bonn: SVR. https://
www.svr-gesundheit.de/fileadmin/Gutachten/Gutachten_2023/
Gesamtgutachten_ePDF_Final.pdf.

Swinburn, B. (2019): Power dynamics in 21st-century food 
systems. Nutrients 11 (10), 1–10. https://doi.org/10.3390/
nu11102544.

Swinburn, B. A., Kraak, V. I., Allender, S., Atkins, V. J., Baker, 
P. I., Bogard, J. R., Brinsden, H., Calvillo, A., De Schutter, O. 
and Devarajan, R. (2019): The global syndemic of obesity, 
undernutrition, and climate change: the Lancet Commission 
report. The Lancet 393 (10173), 791–846. https://doi.
org/10.1016/S0140-6736(18)32822-8.

TAB – Büro für Technikfolgen-Abschätzung beim Deutschen 
Bundestag (2020): Lichtverschmutzung: Ausmaß, gesellschaft-
liche und ökologische Auswirkungen sowie Handlungsansätze. 
Arbeitsbericht Nr. 186. Berlin: TAB. https://publikationen.
bibliothek.kit.edu/1000121964.

Talucci, A. C., Loranty, M. M. and Alexander, H. D. (2022): 
Siberian taiga and tundra fire regimes from 2001–2020. En-
vironmental Research Letters 17 (025001), 1–17. https://doi.
org/10.1088/1748-9326/ac3f07.

Tandon, A., Oliveira Cruz, V., Bhatnagar, A., Wang, H., Haque, 
T. and Jhalani, M. (2021): Financing health care in the WHO 
South-East Asia Region: time for a reset. WHO South-East 
Asia Journal of Public Health 10 (3), 63–72. https://www.
doi.org/10.4103/2224-3151.309879.

Tang, E. H. M., Wong, C. K. H., Bedford, L. E., Yu, E. Y. T., Tse, 
E. T. Y., Dong, W., Wu, T., Cheung, B. M. Y. and Lam, C. L. K. 
(2020): Trend in health-related quality of life and health utility 
and their decrements due to non-communicable diseases and 
risk factors: analysis of four population-based surveys between 
1998 and 2015. Quality of Life Research 29 (11), 2921–2934. 
https://www.doi.org/10.1007/s11136-020-02560-z.

Tang, F. H. M., Lenzen, M., McBratney, A. and Maggi, F. (2021): 
Risk of pesticide pollution at the global scale. Nature Geo-
science 14 (4), 206–210. https://www.doi.org/10.1038/
s41561-021-00712-5.

Tang, K. and Spijkers, O. (2022): The Human Right to a Clean, 
Healthy and Sustainable Entvironment. Chinese Journal of 
International Environmental Law 6, 87–107. https://www.
doi.org/10.1163/24686042-12340078.

Tanveer, M., Hasanuzzaman, M. and Wang, L. (2019): Lithium 
in Environment and Potential Targets to Reduce Lithium Toxi-
city in Plants. Journal of Plant Growth Regulation 38, 1574–
1586. https://www.doi.org/10.1007/s00344-019-09957-2.

Taylor, B. D. and Fink, C. N. Y. (2013): Explaining transit 
ridership: What has the evidence shown? Transportation 
Letters 5 (1), 15–26. https://www.doi.org/10.1179/19427
86712Z.0000000003.

Taylor, P., Hornidge, A.-K., Leach, M., MacGregor, H., Mehdi, A. 
and Fung, M. L. (2022): Policy Brief: Research, Evidence and 
Learning – The Need for a Global Infrastructure. T7 Task Force 
Global health. Bonn: Deutsches Institut für Entwicklungspolitik. 

Tendall, D. M., Joerin, J., Kopainsky, B., Edwards, P., Shreck, 
A., Le, Q. B., Kruetli, P., Grant, M. and Six, J. (2015): Food 
system resilience: Defining the concept. Global Food Security 
6, 17–23. https://www.doi.org/10.1016/j.gfs.2015.08.001.



387

 References

Tennison, I., Roschnik, S., Ashby, B., Boyd, R., Hamilton, I., 
Oreszczyn, T., Owen, A., Romanello, M., Ruyssevelt, P., 
Sherman, J. D., Smith, A. Z. P., Steele, K., Watts, N. and 
Eckelman, M. J. (2021): Health care’s response to climate 
change: a carbon footprint assessment of the NHS in England. 
The Lancet Planetary Health 5 (2), e84–e92. https://www.
doi.org/10.1016/S2542-5196(20)30271-0.

Teskey, R., Wertin, T., Bauweraerts, I., Ameye, M., McGuire, M. 
A. and Steppe, K. (2015): Responses of tree species to heat 
waves and extreme heat events. Plant, Cell & Environment 38 
(9), 1699–1712. https://www.doi.org/10.1111/pce.12417.

GFATM – Global Fund to Fight AIDS, Tuberculosis and Malaria 
(2021) Results Report 2021. Geneva: GFATM. 

The HOSANNA project (2013): The HOSANNA project - Novel 
solutions for quieter and greener cities. http://www.hosanna.
bartvanderaa.com/index.php?id=1.

The Lancet Planetary Health (2017): Welcome to The Lancet 
Planetary Health. The Lancet Planetary Health 1 (1), e1. https://
www.doi.org/10.1016/S2542-5196(17)30013-X.

The Straits Times (2022): Making Singapore a cooler city. Our 
Better Nature EP3. Youtube Upload 06.09.2022. https://www.
youtube.com/watch?v=l5I8WGxcXBE.

Theodoridis, S., Fordham, D. A., Brown, S. C., Li, S., Rahbek, C. 
and Nogues-Bravo, D. (2020): Evolutionary history and past 
climate change shape the distribution of genetic diversity in 
terrestrial mammals. Nature Communications 11 (1), https://
www.doi.org/10.1038/s41467-020-16449-5.

Thompson, B., Harrison, D. and Chow, M. B. (2022): Vietnam 
JETP – A Major Step Forward for Vietnam’s Decarbonisation 
Goals. https://www.mayerbrown.com/en/perspectives-events/
publications/2022/12/vietnam-jetp-a-major-step-forward-
for-vietnams-decarbonisation-goals, published on 16.12.2022.

Thompson, R. (2018): Gardening for health: a regular dose of 
gardening. Clinical Medicine Journal 18 (3), 201–205. https://
www.doi.org/10.7861/clinmedicine.18-3-201. 

Thompson, R., Hornigold, R., Page, L. and Waite, T. (2018): As-
sociations between high ambient temperatures and heat wa-
ves with mental health outcomes: a systematic review. Pub-
lic Health 161, 171–191. https://www.doi.org/10.1016/j.
puhe.2018.06.008.

Thomson, E. M., Breznan, D., Karthikeyan, S., MacKinnon-Roy, C., 
Charland, J. P., Dabek-Zlotorzynska, E., Celo, V., Kumarathasan, P., 
Brook, J. R. and Vincent, R. (2015): Cytotoxic and inflammatory 
potential of size-fractionated particulate matter collected repeatedly 
within a small urban area. Particle and fibre toxicology 12, 24. 
https://doi.org/10.1186/s12989-015-0099-z.

Thornton, P., Nelson, G., Mayberry, D. and Herrero, M. (2022): 
Impacts of heat stress on global cattle production during the 21st 
century: a modelling study. The Lancet Planetary Health 6 (3), 
e192–e201. https://doi.org/10.1016/S2542-5196(22)00002-X.

Tibet Policy Institute (2016): Lichu River Poisoned. Dharamsala: 
Tibet Policy Institute. https://tibetpolicy.net/lichu-river-
poisoned/, published on 4.06.2016.

Tickell, K. D., Sharmin, R., Deichsel, E. L., Lamberti, L. M., Walson, 
J. L., Faruque, A. S. G., Pavlinac, P. B., Kotloff, K. L. and Chisti, 
M. J. (2020): The effect of acute malnutrition on enteric patho-
gens, moderate-to-severe diarrhoea, and associated mortality 
in the Global Enteric Multicenter Study cohort: a post-hoc 
analysis. The Lancet Global Health 8 (2), e215–e224. https://
www.doi.org/10.1016/s2214-109x(19)30498-x.

Tikoudis, I., Martinez, L., Farrow, K., García Bouyssou, C., Petrik, 
O. and Oueslati, W. (2021): Ridesharing services and urban 
transport CO2 emissions: Simulation-based evidence from 247 
cities. Transportation Research Part D: Transport and Environ-
ment 97, 102923. https://doi.org/10.1016/j.trd.2021.102923.

Tillmann, S., Tobin, D., Avison, W. and Gilliland, J. (2018): 
Mental health benefits of interactions with nature in children 
and teenagers: a systematic review. Journal of Epidemiology 
and Community Health 72 (10), 958–966. https://www.doi.
org/10.1136/jech-2018-210436.

Timpte, M., Montana, J., Reuter, K., Borie, M. and Apkes, J. 
(2018): Engaging diverse experts in a global environmental 
assessment: participation in the first work programme of IPBES 
and opportunities for improvement. Innovation: The European 
Journal of Social Science Research 31 (sup1), S15–S37. https://
doi.org/10.1080/13511610.2017.1383149.

Titanji, B. K., Tegomoh, B., Nematollahi, S., Konomos, M. and 
Kulkarni, P. A. (2022): Monkeypox: A Contemporary Review 
for Healthcare Professionals. Open Forum Infectious Diseases 
9 (7), 1–13. https://www.doi.org/10.1093/ofid/ofac310. 

Toebes, B. (1999): The right to health as a human right in inter-
national law. Antwerpen: Cambridge: Intersentia. https://
repository.library.georgetown.edu/handle/10822/918834.

Toma, L., Costa Font, M. and Thompson, B. (2017): Impact of 
consumers’ understanding of date labelling on food waste 
behaviour. Operational Research 20 (2), 543–560. https://
www.doi.org/10.1007/s12351-017-0352-3.

Tomoi, H., Ohsawa, T., Quevedo, J. M. D. and Kohsaka, R. (2022): Is 
“Common But Differentiated Responsibilities” principle applicable 
in biodiversity? – Towards approaches for shared responsibilities 
based on updated capabilities and data. Ecological Indicators 145, 
109628. https://www.doi.org/10.1016/j.ecolind.2022.109628.

Tong, D., Zhang, Q., Zheng, Y., Caldeira, K., Shearer, C., Hong, 
C., Qin, Y. and Davis, S. J. (2019): Committed emissions 
from existing energy infrastructure jeopardize 1.5 degrees C 
climate target. Nature 572 (7769), 373–377. https://www.
doi.org/10.1038/s41586-019-1364-3.

Tonne, C., Adair, L., Adlakha, D., Anguelovski, I., Belesova, K., 
Berger, M., Brelsford, C., Dadvand, P., Dimitrova, A., Giles-
Corti, B., Heinz, A., Mehran, N., Nieuwenhuijsen, M., Pelletier, 
F., Ranzani, O., Rodenstein, M., Rybski, D., Samavati, S., 
Satterthwaite, D., Schöndorf, J., Schreckenberg, D., Stollmann, 
J., Taubenböck, H., Tiwari, G., van Wee, B. and Adli, M. (2021): 
Defining pathways to healthy sustainable urban development. 
Environment International 146 (106236), 1–15. https://doi.
org/10.1016/j.envint.2020.106236.

Toossi, S. (2022): Think of the Children? Public Opinion Quarterly 
86 (1), 176–190. https://www.doi.org/10.1093/poq/nfac002.

Torri, M. C. (2012): The JAMU system in Indonesia: Linking 
small-scale enterprises, traditional knowledge and social 
empowerment among women in Indonesia. Journal of Inter-
national Women’s Studies 13 (1), Article 3. https://vc.bridgew.
edu/jiws/vol13/iss1/3.

Traidl-Hoffmann, C., Schulz, C., Herrmann, M. and Simon, B. 
(2021) (ed.): Planetary Health. Klima, Umwelt und Gesund-
heit im Anthropozän. Berlin: Medizinisch Wissenschaftliche 
Verlagsgesellschaft. 

Transport & Environment (2023): Company cars. https://www.
transportenvironment.org/challenges/cars/company-cars/, 
accessed on 2.03.2023.

Traufetter, G. (2019): Drehtür-Karrieren am Beispiel der Auto-
mobilindustrie. Bonn: Bundeszentrale für politische Bildung (bpb). 
https://www.bpb.de/themen/wirtschaft/lobbyismus/276820/
drehtuer-karrieren-am-beispiel-der-automobilindustrie/, 
published on 13.03.2019.

Tregenza, T., Niemela, P. T., Rodriguez-Munoz, R. and Hopwood, 
P. E. (2022): Environment and mate attractiveness in a wild 
insect. Behavioral Ecology 33 (5), 999–1006. https://www.
doi.org/10.1093/beheco/arac067.

Tremblay, M. S., Gray, C., Babcock, S., Barnes, J., Bradstreet, C. 
C., Carr, D., Chabot, G., Choquette, L., Chorney, D., Collyer, C., 
Herrington, S., Janson, K., Janssen, I., Larouche, R., Pickett, W., 
Power, M., Sandseter, E. B., Simon, B. and Brussoni, M. (2015): 
Position Statement on Active Outdoor Play. International 
Journal of Environmental Research and Public Health 12 (6), 
6475–t6505. https://www.doi.org/10.3390/ijerph120606475.

Tremblay, M. S., Aubert, S., Barnes, J. D., Saunders, T. J., Carson, 
V., Latimer-Cheung, A. E., Chastin, S. F. M., Altenburg, T. M. 
and Chinapaw, M. J. M. (2017): Sedentary Behavior Research 
Network (SBRN) – Terminology Consensus Project process 
and outcome. International Journal of Behavioral Nutrition 
and Physical Activity 14, 75. https://www.doi.org/10.1186/
s12966-017-0525-8.



 References

388

Trojan, A. (2020): Gesundheit in allen Politikbereichen: Die Ent-
wicklungsgeschichte eines Kernkonzepts der Gesundheits-
förderung. In: Böhm, K., Bräunling, S., Geene, R. and Köckler, 
H. (ed.): Gesundheit als gesamtgesellschaftliche Aufgabe: Das 
Konzept Health in All Policies und seine Umsetzung in Deutsch-
land. Wiesbaden: Springer VS, 17–36. 

Trott, M., Driscoll, R., Iraldo, E. and Pardhan, S. (2022): Changes 
and correlates of screen time in adults and children during the 
COVID-19 pandemic: A systematic review and meta-analysis. 
eClinicalMedicine 48, 101452. https://doi.org/10.1016/j.
eclinm.2022.101452.

Trout, K., Muttitt, G., Lafleur, D., Van de Graaf, T., Mendelevitch, 
R., Mei, L. and Meinshausen, M. (2022): Existing fossil fuel 
extraction would warm the world beyond 1.5 °C. Environ-
mental Research Letters 17 (6), 064010. https://www.doi.
org/10.1088/1748-9326/ac6228.

Tsubohara, S. (2018): Democracy in the traffic circulation plan 
for the central area of the hague, the netherlands. International 
Journal of Transport Development and Integration 2 (4), 
373–385. https://www.doi.org/10.2495/tdi-v2-n4-373-385.

Tun, S. and Martin, T. (2022): Education for Sustainable Healthcare – 
A curriculum for the UK. London: Medical Schools Council. 
https://www.medschools.ac.uk/media/2949/education-for-
sustainable-healthcare_a-curriculum-for-the-uk_20220506.pdf.

Turner, L. R., Barnett, A.G., Connell, D., Tong, S. (2012): Ambient 
temperature and cardiorespiratory morbidity: a systematic 
review and meta-analysis. Epidemiology 23 (4), 594–606. 
https://www.jstor.org/stable/23214303.

Turrisi, T. B., Bittel, K. M., West, A. B., Hojjatinia, S., Hojjatinia, 
S., Mama, S. K., Lagoa, C. M. and Conroy, D. E. (2021): Seasons, 
weather, and device-measured movement behaviors: A scoping 
review from 2006 to 2020. International Journal of Behavioral 
Nutrition and Physical Activity 18 (1), 1–26. 

TWI2050 – The World in 2050 (2018): Transformations to Achieve 
the Sustainable Development Goals. Report prepared by the 
World in 2050 initiative. Laxenburg, Austria: International 
Institute for Applied Systems Analysis (IIASA). 

U.S. Geological Survey (2023): Mineral Commodity Summaries 
2023. Reston, VA: U.S. Geological Survey. https://www.doi.
org/10.3133/mcs2023.

UBA – German Environment Agency (2014): Pharmaceuticals 
in the environment – avoidance, reduction and monitoring. 
Dessau-Roßlau: UBA. https://www.umweltbundesamt.de/sites/
default/files/medien/378/publikationen/pharmaceuticals_
in_the_environment.pdf.

UBA – German Environment Agency (2017a): Umweltproben-
bank des Bundes. Dessau-Roßlau: UBA. https://www.umwelt-
bundesamt.de/themen/gesundheit/belastung-des-menschen-
ermitteln/umweltprobenbank-des-bundes, published on 
6.12.2017.

UBA – German Environment Agency (2017b): Die Stadt für 
Morgen: Umweltschonend mobil - lärmarm - grün - kompakt 

- durchmischt. Dessau-Roßlau: UBA. 

UBA – German Environment Agency (2017c): Deutsche Umwelt-
studie zur Gesundheit, GerES. Dessau-Roßlau: UBA. https://
www.umweltbundesamt.de/themen/gesundheit/belastung-
des-menschen-ermitteln/deutsche-umweltstudie-zur-gesund-
heit-geres, published on 11.05.2017.

UBA – German Environment Agency (2019): Monitoringbericht 
2019 zur Deutschen Anpassungsstrategie an den Klimawandel. 
Dessau-Roßlau: UBA. 

UBA – German Environment Agency (2020a): Verkehrswende 
für ALLE: So erreichen wir eine sozial gerechtere und umwelt-
verträglichere Mobilität. Positionspapier. Dessau-Roßlau: UBA. 

UBA – German Environment Agency (2020b): PFAS: Gekommen, 
um zu bleiben. Dessau-Roßlau: UBA. https://www.umwelt-
bundesamt.de/sites/default/files/medien/2546/publikationen/
uba_sp_pfas_web_0.pdf.

UBA – German Environment Agency (2020c): Prioritäre Stoffe 
in kommunalen Kläranlagen. Dessau-Roßlau: UBA. https://
www.umweltbundesamt.de/sites/default/files/medien/5750/
publikationen/2020_09_25_texte_173-2020_prioritaere_
stoffe_in_kommunalen_klaeranlagen.pdf.

UBA – German Environment Agency (2020d): Daten der Lärm-
kartierungen 2012 und 2017, brechnet aus Mitteilungen der 
Bundesländer und des Eisenbahn-Bundesamtes entsprechend 
Paragraph 47BImSchG. Dessau-Roßlau: UBA. https://www.
umweltbundesamt.de/daten/umweltindikatoren/indikator-
belastung-der-bevoelkerung-durch#die-wichtigsten-fakten.

UBA – German Environment Agency (2020e): Leitsätze einer 
Kreislaufwirtschaft. Dessau-Roßlau: UBA.

UBA – German Environment Agency (2021): The database 
“Pharmaceuticals in the Environment”. Update for the period 
2017–2020. Dessau-Roßlau: UBA. https://www.umwelt-
bundesamt.de/sites/default/files/medien/479/publikationen/
texte_163-2021_the_database_pharmaceuticals_in_the_en-
vironment.pdf.

UBA – German Environment Agency (2022b): Stadtgold – Bau-
stofflager mit Zukunft. Ein Leitfaden. Dessau-Roßlau: UBA. 

UBA – German Environment Agency (2022b): Weniger Ver-
kehr, mehr Lebensqualität: Leitfaden zur Kommunikation 
von Suffizienz als Ziel kommunaler Verkehrspolitik. Dessau-
Roßlau: UBA. 

UBA – German Environment Agency (2022c): Liste der nach GOW 
bewerteten Stoffe. Dessau-Roßlau: UBA. https://www.umwelt-
bundesamt.de/sites/default/files/medien/374/dokumente/
liste_der_nach_gow_bewerteten_stoffe_201903-1.pdf.

UBA – German Environment Agency (2023a): Einführung – 
Umweltprobenbank des Bundes. Dessau-Roßlau: UBA. https://
www.umweltprobenbank.de/de/documents/10018, accessed 
on 12.04.2023.

UBA – German Environment Agency (2023b): Standorte Human-
proben – Umweltprobenbank des Bundes. Dessau-Roßlau: UBA. 
https://www.umweltprobenbank.de/de/documents/profiles/
sampling_areas/10250, accessed on 12.04.2023.

UCLG – United Cities and Local Governments (2019): Right to 
the City – #CitiesAreListening Town Hall Track. Durban: UCLG. 
https://www.uclg.org/sites/default/files/righ_to_the_city_
policypaper.pdf.

UIS – UNESCO Institute for Statistics (2019): New methodology 
shows that 258 million children, adolescents and youth are out of 
school. https://unesdoc.unesco.org/ark:/48223/pf0000370721?p
osInSet=11&queryId=d1d425b0-3319-466d-8ab4-9012242321b6.

UIS – UNESCO Institute for Statistics (2022a): Science, technology 
and innovation: 9.5.1 Research and development expenditure 
as a proportion of GDP. http://data.uis.unesco.org/index.
aspx?queryid=3684, accessed on 17.03.2023.

UIS – UNESCO Institute for Statistics (2022b): Research and 
development expenditure (% of GDP). https://data.worldbank.
org/indicator/GB.XPD.RSDV.GD.ZS?type=shaded&view=ma
p&year=2020, accessed on 17.03.2023.

UIS – UNESCO Institute for Statistics (2022c): Science, technology 
and innovation: Gross domestic expenditure on R&D (GERD), 
GERD as a percentage of GDP, GERD per capita and GERD per 
researcher. http://data.uis.unesco.org/index.aspx?queryid=74, 
accessed on 17.03.2023.

UK Parliament (2015): Modern Slavery Act, UK public general 
acts, 2015 chapter 30. 

UK Parliament (2018): Progress on reducing F-gas Emissions. 
Environmental Audit Committee. https://publications.
parliament.uk/pa/cm201719/cmselect/cmenvaud/469/46905.
htm#_idTextAnchor015.

UN – United Nations (2022): The human right to a clean, healthy 
and sustainable environment. A/RES/76/300. https://
documents-dds-ny.un.org/doc/UNDOC/GEN/N22/442/77/
PDF/N2244277.pdf?OpenElement.

UN – United Nations (1948): Die Allgemeine Erklärung der 
Menschenrechte. Resolution 217A (III) vom 10.12.1948. 
New York: UN. 



389

 References

UN – United Nations (2015b): Transforming our World: The 2030 
Agenda For Sustainable Development: Resolution Adopted by 
the General Assembly on 25 September 2015. A/RES/70/1. 
New York: UN. 

UN – United Nations (2015b): The Millennium Development 
Goals Report 2015. New York: UN. https://www.un.org/
millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20
rev%20(July%201).pdf.

UN – United Nations (2017): Resolution adopted by the General 
Assembly on 23 December 2016: New Urban Agenda (A/
RES/71/256). New York: UN. 

UN – United Nations (2019a): Global Sustainable Develop-
ment Report 2019: The Future is Now – Science for Achieving 
Sustainable Development. Report by an independent group of 
scientists appointed by the Secretary-General. New York: UN. 

UN – United Nations (2019b): Human Rights Obligations Relating 
to the Enjoyment of a Safe, Clean, Healthy and Sustainable 
Environment. A/74/161. New York: UN. 

UN – United Nations (2019c): Ziele für nachhaltige Entwicklung, Bericht 
2019. New York: UN. https://www.bundesregierung.de/breg-de/
suche/ziele-fuer-nachhaltige-entwicklung-bericht-2019-1883942.

UN – United Nations (2020a): The Sustainable Development 
Goals Report 2020. New York: UN. https://unstats.un.org/
sdgs/report/2020/The-Sustainable-Development-Goals-
Report-2020.pdf.

UN – United Nations (2020b): Human Rights Obligations Relating 
to the Enjoyment of a Safe, Clean, Healthy and Sustainable 
Environment. A/75/161. New York: UN. 

UN – United Nations (2021a): Financing for Sustainable Develop-
ment Report 2021. New York: UN. 

UN – United Nations (2021b): Secretary-General Calls Latest 
IPCC Climate Report ‘Code Red for Humanity’, Stressing 
‘Irrefutable’ Evidence of Human Influence. Press Release SG/
SM/20847. https://press.un.org/en/2021/sgsm20847.doc.
htm, published on 9.08.2021.

UN – United Nations (2021c): Sustainable transport, sustainable 
development: Interagency report for second Global Sustainable 
Transport Conference. New York: UN. 

UN – United Nations (2022a): Financing for Sustainable Develop-
ment Report 2022. New York: UN. 

UN – United Nations (2022b): The Sustainable Development 
Goals Report 2022. New York: UN. https://unstats.un.org/
sdgs/report/2022/The-Sustainable-Development-Goals-
Report-2022.pdf.

UN – United Nations (2022c): World Population Prospects 2022. 
New York UN. https://population.un.org/wpp/Download/
Standard/MostUsed/.

UN DESA – United Nations Department of Economic and Social 
Affairs (2018): 2018 Revision of World Urbanization Prospects. 
New York: UN-DESA. https://www.un.org/development/
desa/publications/2018-revision-of-world-urbanization-
prospects.html.

UN DESA – United Nations Department of Economic and Social 
Affairs (n.d.): Global Sustainable Development Report (GSDR) 
2023. New York: UN-DESA. https://sdgs.un.org/gsdr/gsdr2023.

UN ESCWA – United Nations Economic and Social Commission 
for Western Asia (2022): Climate/SDGs Debt Swap – Donor 
Nexus Initiative. UN-ESCWA. 

UN Global Compact – United Nations Global Compact (2019): 
Business Leadership Brief for Healthy Planet, Healthy People, 
New York: UN Global Compact.

UN-Habitat – United Nations Human Settlements Programme 
(2014): A New Strategy of Sustainable Neighbourhood Planning: 
Five principles - Urban Planning. Nairobi: UN-Habitat. https://
unhabitat.org/five-principles-of-neighbourhood-design.

UN-Habitat – United Nations Human Settlements Programme 
and WHO – World Health Organization (2020): Integrating 
health in urban and territorial planning: a sourcebook. Geneva: 
UN-Habitat, WHO. 

UN-Habitat – United Nations Human Settlements Programme 
(2021a): Leveraging Multi-Level Governance Approaches to 
Promote Health Equity. A Guide. Nairobi: UN-Habitat. 

UN-Habitat – United Nations Human Settlements Programme 
(2021b): Waste Wise Cities Tool. Nairobi: UN-Habitat. https://
unhabitat.org/wwc-tool.

UN-Habitat – United Nations Human Settlements Programme 
(2022): World Cities Report 2022. Envisaging the Future of 
Cities. Nairobi: UN-Habitat. https://unhabitat.org/wcr/.

UNCCD – United Nations Convention to Combat Desertification 
(2015): Integration of the Sustainable Development Goals and 
Targets into the Implementation of the United Nations Con-
vention to Combat Desertification and the Intergovernmental 
Working Group Report on Land Degradation Neutrality. Decision 
3/COP12. ICCD/COP (12)/20/Add. 1. Bonn: UNCCD Secretariat. 

UNCCD – United Nations Convention to Combat Desertification 
(2022): The Global Land Outlook, second edition. Bonn: UNCCD. 

UNCED – United Nations Conference on Environment and Develop-
ment (1992a): Report of the United Nations Conference on En-
vironment and Development. A/CONF.151/26/Rev.l (Vol. l). 

UNCED – United Nations Conference on Environment and Develop-
ment (1992b): Agenda 21. https://sustainabledevelopment.
un.org/content/documents/Agenda21.pdf.

UNCHE – United Nations Conference on the Human Environ-
ment (1972): Report of the United Nations Conference on 
the Human Environment. A/CONF.48/14/Rev.1. https://
documents-dds-ny.un.org/doc/UNDOC/GEN/NL7/300/05/
IMG/NL730005.pdf?OpenElement.

UNCTAD – United Nations Conference on Trade and Develop-
ment (2021): World Investment Report: Investing in Sustainable 
Recovery. Geneva: UNCTAD. 

UNDP – United Nations Development Programme (2022): New 
Threats to Human Security in the Anthropocene Demanding 
Greater Solidarity. Nairobi: UNDP. 

UNEA – United Nations Environment Assembly (2022a): Sound 
management of chemicals and waste. Resolution UNEP/EA.5/
Res.7 adopted by the United Nations Environment Assembly 
on 2 March 2022. Nairobi: UNEP. 

UNEA – United Nations Environment Assembly (2022b): Science-
policy panel to contribute further to the sound management 
of chemicals and waste and to prevent pollution. UNEP/EA.5/
Res.8. Nairobi: UNEA. 

UNECA – United Nations Economic Commission for Africa, AfDB – 
African Development Bank Group and AU – African Union 
(2022): The African Statistical Yearbook 2021. https://www.
afdb.org/en/documents/african-statistical-yearbook-2021 

UNECE – United Nations Economic Commission for Europe 
(2021): Recommendations for Green and Healthy Sustainable 
Transport – “Building Forward Better”. Preparatory Meeting 
to the Fifth High-level Meeting on Transport, Health and En-
vironment 25 January 2021. Draft of 20 January 2021. New 
York: UNECE. 

UNECE – United Nations Economic Commission for Europe and 
WHO Regionalbüro für Europa (2022): Wiener Erklärung: Eine 
bessere Zukunft bauen – die Weichen stellen für eine neue, 
saubere, sichere, gesunde und integrative Mobilität. Geneva: 
World Health Organization (WHO). 

UNEP – UN Environment Programme (2022): Animal welfare–en-
vironment–sustainable development nexus. UNEP/EA.5/Res.1. 

UNEP – United Nations Environment Programme (1997): 
Proceedings of the Governing Council at its nineteenth session. 
UNEP/GC.19/34. Nairobi: UNEP. https://wedocs.unep.org/
bitstream/handle/20.500.11822/17274/97_GC19_proceedings.
pdf?sequence=23&isAllowed=y.

UNEP – United Nations Environment Programme (2004): Impacts 
of summer 2003 heat wave in Europe. Nairobi: UNEP. https://
www.unisdr.org/files/1145_ewheatwave.en.pdf.

UNEP – United Nations Environment Programme (2019a): En-
vironmental Rule of Law. First Global Report. Nairobi: UNEP. 



 References

390

UNEP – United Nations Environment Programme (2019b): 
Emissions Gap Report 2019. Nairobi: UNEP. https://www.
unep.org/resources/emissions-gap-report-2019.

UNEP – United Nations Environment Programme (2019c): Global 
Environment Outlook GEO-6. Healthy Planet, Healthy People. 
Cambridge, New York: Cambridge University Press. 

UNEP – United Nations Environment Programme (2019d): Global 
Chemicals Outlook II. From Legacies to Innovative Solutions: 
Implementing the 2030 Agenda for Sustainable Development. 
Nairobi: UNEP. https://www.unep.org/resources/report/
global-chemicals-outlook-ii-legacies-innovative-solutions.

UNEP – United Nations Environment Programme (2021a): Making 
Peace with Nature: A Scientific Blueprint to Tackle the Climate, 
Biodiversity and Pollution Emergencies. Nairobi: UNEP. 

UNEP – United Nations Environment Programme (2021b): 
THE Gathering Storm: Adapting to Climate Change in a Post-
Pandemic World. Nairobi: UNEP. 

UNEP – United Nations Environment Programme (2021c): En-
vironmental and Health Impacts of Pesticides and Fertilizers 
and Ways of Minimizing Them. Nairobi: UNEP. https://www.
unep.org/resources/report/environmental-and-health-impacts-
pesticides-and-fertilizers-and-ways-minimizing.

UNEP – United Nations Environment Programme (2022a): Sand 
and sustainability: 10 strategic recommendations to avert a crisis. 

UNEP – United Nations Environment Programme (2022b): Fron-
tiers 2022: Noise, Blazes and Mismatches – Emerging Issues of 
Environmental Concern. Nairobi: UNEP. https://www.unep.
org/resources/frontiers-2022-noise-blazes-and-mismatches.

UNEP – United Nations Environment Programme (2022c): 
Emissions Gap Report 2022: The Closing Window – Climate 
crisis calls for rapid transformation of societies. Nairobi: UNEP. 
https://www.unep.org/emissions-gap-report-2022.

UNESCO – United Nations Educational Scientific and Cultural 
Organization (2015): UNESCO Science Report: Towards 2030. 
Paris: UNESCO. 

UNESCO – United Nations Educational Scientific and Cultural 
Organization (2017): Education for Sustainable Development 
Goals: learning objectives. Paris: UNESCO. https://unesdoc.
unesco.org/ark:/48223/pf0000247444.locale=en.

UNESCO – United Nations Educational Scientific and Cultural 
Organization (2019): Framework for the Implementation of 
Education for Sustainable Development (ESD) beyond 2019. 
Paris: UNESCO. https://unesdoc.unesco.org/ark:/48223/
pf0000370215.locale=en.

UNESCO – United Nations Educational Scientific and Cultural 
Organization (2020a): Water 2020. United Nations World 
Water Development Report 2020: Water and Climate Change. 
Paris, New York: UNESCO. 

UNESCO – United Nations Educational Scientific and Cultural 
Organization (2020b): United Nations World Water Develop-
ment Report 2020: Water and Climate Change. Paris: UNESCO. 
https://en.unesco.org/themes/water-security/wwap/wwdr.

UNESCO – United Nations Educational Scientific and Cultural 
Organization (2020c): Humanistic futures of learning: perspectives 
from UNESCO Chairs and UNITWIN Networks. Paris: UNESCO. 
https://unesdoc.unesco.org/ark:/48223/pf0000372577.
locale=en.

UNESCO – United Nations Educational Scientific and Cultural 
Organization (2021): UNESCO Science Report – The Race 
Against Time for Smarter Development. Paris: UNESCO. 

UNESCO – United Nations Educational Scientific and Cultural 
Organization and German Commission for UNESCO (2021): Bildung 
für nachhaltige Entwicklung: eine Roadmap. Paris: UNESCO. 
https://unesdoc.unesco.org/ark:/48223/pf0000379488.
locale=en.

UNFCCC – United Nations Framework Convention of Climate 
Change (1992): United Nations Framework Convention of 
Climate Change. https://unfccc.int/resource/docs/convkp/
conveng.pdf.

UNFCCC – United Nations Framework Convention of Climate 
Change (2021): Dec. 1/CMA.3. Glasgow Climate Pact. FCCC/
PA/CMA/2021/10/Add.1. Glasgow: UNFCCC. 

UNGA – United Nations General Assembly (2010): The human 
right to water and sanitation, Resolution A/RES/64/292 
adopted by the General Assembly on 28 July 2010. New 
York: United Nations. 

UNGA – United Nations General Assembly (2018): Human rights 
obligations relating to the enjoyment of a safe, clean, healthy 
and sustainable environment, 19. Juli 2018, A/73/188. New 
York: United Nations. 

UNGA – United Nations General Assembly (2020): Report of 
the Special Rapporteur on the rights to freedom of peaceful 
assembly and of association, Clement N. Voule. Celebrating 
women in activism and civil society: the enjoyment of the rights 
to freedom of peaceful assembly and of association by women 
and girls. A/75/184. https://documents-dds-ny.un.org/doc/
UNDOC/GEN/N20/188/33/PDF/N2018833.pdf?OpenElement.

UNGA – United Nations General Assembly (2022): The human 
right to a clean, healthy and sustainable environment, Resolution 
A/RES/76/300 adopted by the General Assembly on 28 July 
2022. New York: United Nations. 

Unger, C. and Thielges, S. (2021): Preparing the playing field: 
climate club governance of the G20, Climate and Clean Air 
Coalition, and Under2Coalition. Climatic Change 167 (41), 1–21. 
https://doi.org/10.1007/s10584-021-03189-8.

UNHCR – UN High Commissioner for Refugees (2022): Climate 
Change, Displacement and Human Rights. https://www.refworld.
org/docid/6241c27d4.html.

UNHRC – United Nations Human Rights Council (2011): Guiding 
Principles on Business and Human Rights: Implementing the 
United Nations “Protect, Respect and Remedy” Framework. 
A/HRC/17/31). New York: United Nations. 

UNHRC – United Nations Human Rights Council (2014): 
Elaboration of an international legally binding instrument on 
transnational corporations and other business enterprises with 
respect to human rights. A/HRC/RES/26/9 vom 14.07.2014. 
New York: United Nations. 

UNHRC – United Nations Human Rights Council (2018): Report 
of the Special Rapporteur on the issue of human rights 
obligations relating to the enjoyment of a safe, clean, healthy 
and sustainable environment vom 24.01.2018, A/HRC/37/59. 
New York: United Nations. 

UNHRC – United Nations Human Rights Council (2019a): Right 
to a Healthy Environment: Good Practices. Report of the Special 
Rapporteur on the Issue of Human Rights Obligations Relating 
to the Enjoyment of a Safe, Clean, Healthy and Sustainable 
Environment. A/HRC/43/53. New York: United Nations. 

UNHRC – United Nations Human Rights Council (2019b): 
Recognizing the contribution of environmental human rights 
defenders to the enjoyment of human rights, environmental 
protection and sustainable development. A/HRC/RES/40/11. 
New York: United Nations. https://digitallibrary.un.org/
record/3804641?ln=en.

UNHRC – United Nations Human Rights Council (2019c): Issue of 
Human Rights Obligations Relating to the Enjoyment of a Safe, 
Clean, Healthy and Sustainable Environment. A/HRC/40/55. 
New York: United Nations (UN). 

UNHRC – United Nations Human Rights Council (2021a): The 
Human Right to a Safe, Clean, Healthy and Sustainable En-
vironment. A/HRC/48/L.23/Rev.1. New York, Geneva: United 
Nations. https://undocs.org/a/hrc/48/l.23/rev.1.

UNHRC – United Nations Human Rights Council (2021b): Dis-
information and freedom of opinion and expression. Report 
of the Special Rapporteur on the promotion and protection 
of the right to freedom of opinion and expression, Irene 
Khan. A/HRC/47/25. New York: United Nations. https://
documents-dds-ny.un.org/doc/UNDOC/GEN/G21/085/64/
PDF/G2108564.pdf?OpenElement.



391

 References

UNHRC – United Nations Human Rights Council (2022a): Report 
on the eighth session of the open-ended intergovernmental 
working group on transnational corporations and other business 
enterprises with respect to human rights, A/HRC/52/XX (Draft 
Report). New York: United Nations. 

UNHRC – United Nations Human Rights Council (2022b): Text 
of the third revised draft legally binding instrument with the 
textual proposals submitted by States during the seventh 
session of the open-ended intergovernmental working group 
on transnational corporations and other business enterprises 
with respect to human rights* vom 29.02.2022. A/HRC/49/65/
Add. 1. New York: United Nations. 

UNICEF – United Nations Children’s Fund (2021): The Climate 
Crisis is a Child Rights Crisis. Introducing The Children’s Climate 
Risk Index. New York: UNICEF. 

UNICEF – United Nations Children’s Fund (2022a): Breastfeeding. 
New York: UNICEF. https://data.unicef.org/topic/nutrition/
breastfeeding/.

UNICEF – United Nations Children’s Fund (2022b): Child Friendly 
Cities Initiative. New York: UNICEF. https://childfriendlycities.
org/, accessed on 12.12.2022.

UNSD – United Nations Statistics Division (2022): Make cities and 
human settlements inclusive, safe, resilient and sustainable. https://
unstats.un.org/sdgs/report/2022/goal-11/, accessed on 17.03.2023.

UNSG – United Nations Secretary-General (2022): Statement: 
Secretary-General’s Address to the General Assembly [Tri-
lingual, as delivered, follows; scroll further down for all-English 
and all-French. https://www.un.org/sg/en/content/sg/state-
ment/2022-09-20/secretary-generals-address-the-general-
assembly-trilingual-delivered-follows-scroll-further-down-for-
all-english-and-all-french, published on 20.09.2022.

Urry, J. (2004): The ‘System’ of Automobility. Theory, 
Culture & Society 21 (4–5), 25–39. https://www.doi.
org/10.1177/0263276404046059.

V20 – Vulnerable Group of Twenty (2023): Press Release: V20 and 
G7 jointly launch Global Shield against Climate Risks at COP27. 
https://www.v-20.org/v20-and-g7-jointly-launch-global-
shield-against-climate-risks-at-cop27, published on 14.11.2022 

Van Acker, V. and Witlox, F. (2010): Car ownership as a mediating 
variable in car travel behaviour research using a structural 
equation modelling approach to identify its dual relationship. 
Journal of Transport Geography 18 (1), 65–74. https://doi.
org/10.1016/j.jtrangeo.2009.05.006.

van den Pas, R. (2022): The EU Global Health Strategy: Building 
Back Better? IHP Blog. https://www.internationalhealthpolicies.
org/blogs/the-eu-global-health-strategy-building-back-better/, 
published on 8.12.2022.

van Goeverden, K., van Arem, B. and van Nes, R. (2016): 
Volume and GHG emissions of long-distance travelling by 
Western Europeans. Transportation Research Part D: Trans-
port and Environment 45, 28–47. https://doi.org/10.1016/j.
trd.2015.08.009.

van Vliet, M. T. H., Flörke, M. and Wada, Y. (2017): Quality 
matters for water scarcity. Nature Geoscience 10 (11), 800–
802. https://www.doi.org/10.1038/ngeo3047.

Vanderloo, L. M., Tucker, P., Johnson, A. M. and Holmes, J. D. 
(2013): Physical activity among preschoolers during indoor and 
outdoor childcare play periods. Applied Physiology, Nutrition, 
and Metabolism 38 (11), 1173–1175. https://doi.org/10.1139/
apnm-2013-0137.

Varela, A. R., Pratt, M., Powell, K., Lee, I. M., Bauman, A., Heath, 
G., Martins, R. C., Kohl, H. and Hallal, P. C. (2017): Worldwide 
surveillance, policy, and research on physical activity and 
health: the Global Observatory for Physical Activity. Journal 
of Physical Activity and Health 14 (9), 701–709. https://
www.doi.org/10.1123/jpah.2016-0626.

Varvastian, S. (2019): The human right to a clean and healthy 
environment in climate change litigation, MPIL Research 
Paper Series No. 2019-09. Heidelberg: Max Planck Institute 
for Comparative Public Law and International Law. 

Venter, C., Jennings, G., Hidalgo, D. and Valderrama Pineda, A. 
F. (2018): The equity impacts of bus rapid transit: A review of 
the evidence and implications for sustainable transport. Inter-
national Journal of Sustainable Transportation 12 (2), 140–
152. https://www.doi.org/10.1080/15568318.2017.1340528.

Verma, A. (2020): Adapting Common But Differentiated 
Responsibility to the Global Cooperation for COVID-19 Response. 
Hanover, USA: Journal of international Affairs. https://jia.sipa.
columbia.edu/online-articles/adapting-common-differentiated-
responsibility-global-cooperation-covid-19-response, published 
on 26.04.2020.

Veron, P., Sergejeff, K. and Apiko, P. (2022): The EU Global 
Health Strategy: How to make it work. Briefing Note No. 
152. Maastricht, Brussels: European Centre for Development 
Policy Management (ecdpm). https://ecdpm.org/application/
files/3816/7084/2106/EU_Global_Health_Strategy_ECDPM_
briefing_note_152_2022.pdf.

Viergever, R. F. (2013): The mismatch between the health 
research and development (R&D) that is needed and the R&D 
that is undertaken: an overview of the problem, the causes, 
and solutions. Global Health Action 6 (1), 22450. https://doi.
org/10.3402/gha.v6i0.22450.

Vijay, V., Pimm, S. L., Jenkins, C. N. and Smith, S. J. (2016): 
The Impacts of Oil Palm on Recent Deforestation and Bio-
diversity Loss. PLOS ONE 11 (7), e0159668. https://www.
doi.org/10.1371/journal.pone.0159668.

Villareal, P. (2023): Lawmaking at the WHO: Amendments to the 
International Health Regulations and a New Pandemic Treaty 
After COVID-19, SWP Comment No. 4 January 2023. Berlin: 
Stiftung Wissenschaft und Politik (SWP). 

Villarreal, P. (2017): The World Health Organization’s Governance 
Framework in Disease Outbreaks. A Legal Perspective. In: 
Vierck, L., Villareal, P. and Weilert, A. K. (ed.): The Governance 
of Disease Outbreaks: International Health Law: Lessons from 
the Ebola Crisis and Beyond. Baden-Baden: Nomos, 243–272. 

Vinke, K., Bergmann, J., Blocher, J., Upadhyay, H. and Hoffmann, 
R. (2020): Migration as Adaptation? Migration Studies 8 (4), 
626–634. https://www.doi.org/10.1093/migration/mnaa029.

Vinuales, J., Moon, S., Le Moli, G. and Burci, G.-L. (2021): A global 
pandemic treaty should aim for deep prevention. The Lancet 
397 (10287), 1791–1792. https://www.doi.org/10.1016/
S0140-6736(21)00948-X.

Vishnuraj, M. R., Kandeepan, G., Rao, K. H., Chand, S. and 
Kumbhar, V. (2016): Occurrence, public health hazards and 
detection methods of antibiotic residues in foods of animal 
origin: A comprehensive review. Cogent Food & Agriculture 
2 (1), 1235458. https://www.doi.org/10.1080/23311932.
2016.1235458.

Vollmer, M. K., Rhee, T. S., Rigby, M., Hofstetter, D., Hill, M., 
Schoenenberger, F. and Reimann, S. (2015): Modern inhalation 
anesthetics: Potent greenhouse gases in the global atmosphere. 
Geophysical Research Letters 42 (5), 1606–1611. https://doi.
org/10.1002/2014GL062785.

Volz, U., Akhtar, S., Gallagher, K. P., Griffith-Jones, S., Haas, J. 
and Kraemer, M. (2021): Debt relief for a green and inclusive 
recovery: Securing private-sector participation and creating 
policy space for sustainable development. Berlin, London, 
Boston: Heinrich-Böll-Stiftung e.V., Center for Sustainable 
Finance, SOAS, University of London, Global Development 
Policy Center, Boston University. 

Volz, U., Berensmann, K., Brurke, S., Gallagher, K., Griffith-
Jones, S., Kessler, M. and Monasterolo, I. (2022a): Addressing 
the Debt Crisis in the Global South: Debt Relief for Sustainable 
Recoveries. T7 Task Force Sustainable Economic Recovery. 
Policy Brief. Bonn: Deutsches Institut für Entwicklungspolitik. 

Volz, U., Berensmann, K., Griffith-Jones, S., Lacavaro, A. and 
Monasterolo, I. (2022b): Scaling up Sustainable Finance to 
Enable Sustainable Economic Recoveries. Bonn: Deutsches 
Institut für Entwicklungspolitik. https://www.think7.org/
publication/scaling-up-sustainable-finance-to-enable-sustainable-
economic-recoveries/.



 References

392

von Bogdandy, A. V., Pedro A. (2020): Die Weltgesundheits-
organisation in der Covid-10 Pandemie. Über internationale 
öffentliche Gewalt in der Krise. Zeitschrift für ausländisches 
öffentliches Recht und Völkerrecht 80 (2), 293–324. 

von Holle, B., Irish, J. L., Spivy, A., Weishampel, J. F., Meylan, 
A., Godfrey, M. H., Dodd, M., Schweitzer, S. H., Keyes, T., 
Sanders, F., Chaplin, M. K. and Taylor, N. R. (2019): Effects of 
future sea level rise on coastal habitat. The Journal of Wildlife 
Management 83 (3), 694–704. https://www.doi.org/10.1002/
jwmg.21633.

Von Philipsborn, P., Geffert, K., Klinger, C., Hebestreit, A., 
Stratil, J. and Rehfuess, E. (2021): Politik für eine gesunde 
Ernährung: Ausgangslage und Reformvorschläge. Der Food 
Environment Policy Index (Food-EPI) Ergebnisbericht für 
Deutschland (Oktober 2021). Policy Evaluation Network 
(PEN). https://www.jpi-pen.eu/images/reports/Food-EPI_
Ergebnisbericht_V11.pdf.

Vöneky, S. and Beck, F. (2022): Fünfter Abschnitt Umwelt-
schutz und Menschenrechte. In: Proelß, A. (ed.): Internationales 
Umweltrecht. Berlin/Boston: de Gruyter, 191–286. https://
www.doi.org/10.1515/9783110711998-010.

Vora, N. M., Hannah, L., Lieberman, S., Vale, M. M., Plowright, 
R. K. and Bernstein, A. S. (2022): Want to prevent pandemics? 
Stop spillovers. Nature 605 (7910), 419–422. https://www.
doi.org/10.1038/d41586-022-01312-y.

Vörösmarty, C. J., McIntyre, P. B., Gessner, M. O., Dudgeon, D., 
Prusevich, A., Green, P., Glidden, S., Bunn, S. E., Sullivan, C. 
A., Liermann, C. R. and Davies, P. M. (2010): Global threats 
to human water security and river biodiversity. Nature 467 
(7315), 555–561. https://www.doi.org/10.1038/nature09440.

Vos, T., Lim, S. S. and Abbafati, C. (2020): Global burden of 369 
diseases and injuries in 204 countries and territories, 1990–
2019: a systematic analysis for the Global Burden of Disease 
Study 2019. The Lancet 396 (10258), 1204–1222. https://
doi.org/10.1016/S0140-6736(20)30925-9.

Wagner-Wenz, R., van Zuilichem, A.-J., Göllner-Völker, L., 
Berberich, K., Weidenkaff, A. and Schebek, L. (2023): Recycling 
routes of lithium-ion batteries: A critical review of the develop-
ment status, the process performance, and life-cycle environ-
mental impacts. MRS Energy & Sustainability 10, 1–34. https://
www.doi.org/10.1557/s43581-022-00053-9.

Wahlström, M., Pohjalainen, E., Yli-Rantala, E., Behringer, D., 
Herzke, D., Mudge, S., Beekman, M., de Blaeij, A., Devilee, J. 
and Gabbert, S. (2021): Fluorinated polymers in a low carbon, 
circular and toxic-free economy Technical report. Copenhagen: 
European Environment Agency. 

Waked, D. I. (2010): Antitrust Enforcement in Developing 
Countries: Reasons for Enforcement and Non-Enforcement Using 
Resource-Based Evidence. SSRN Working Paper No. 1638874. 

Waller, H. (2006): Gesundheitswissenschaft: Eine Einführung in 
Grundlagen und Praxis. Stuttgart: Kohlhammer. 

Walls, H., Nisbett, N., Laar, A., Drimie, S., Zaidi, S. and Harris, J. 
(2020): Addressing Malnutrition: The Importance of Political 
Economy Analysis of Power. International Journal of Health 
Policy and Management 10 (12), 809–816. https://www.doi.
org/10.34172/ijhpm.2020.250.

Walraven, G. (2019): The 2018 Astana Declaration on Primary 
Health Care, is it useful? Journal of Global Health 9 (1), 010313. 
https://www.doi.org/10.7189/jogh.09.010313.

Wals, A. (2021): The Power of Transgressive Learning. Contribution 
to GTI Forum “The Pedagogy of Transition“. Cambridge, 
Massachusetts: Great Transition Initiative. https://greattransition.
org/gti-forum/pedagogy-transition-wals.

Walter, U., Plaumann, M., Dubben, S., Nöcker, G. and Kliche, 
T. (2011): Gesundheitsökonomische Evaluationen in der Prä-
vention und Gesundheitsförderung. Prävention und Gesund-
heitsförderung 6, 94–101. https://www.doi.org/10.1007/
s11553-010-0285-7.

Waltermann, R. (2020): Sozialrecht. Heidelberg: C.F. Müller. 

Waltner-Toews, D. (2004): Ecosystem Sustainability and Health. 
Cambridge: Cambridge University Press. 

Wanek, V. and Schreiner-Kürten, K. (2021): Bedeutung und 
Rolle der Krankenkassen in der Prävention und Gesundheits-
förderung. In: Tiemann, M. und Mohokum, M. (ed.): Prä-
vention und Gesundheitsförderung. Berlin: Springer, 139–158. 

Wang, S., Scarlata, S. F. and Rahbar, N. (2022): A self-healing 
enzymatic construction material. Matter 5 (3), 957–974. 
https://doi.org/10.1016/j.matt.2021.12.020.

Wang-Erlandsson, L., Tobian, A., van der Ent, R. J., Fetzer, I., 
te Wierik, S., Porkka, M., Staal, A., Jaramillo, F., Dahlmann, 
H., Singh, C., Greve, P., Gerten, D., Keys, P. W., Gleeson, T., 
Cornell, S. E., Steffen, W., Bai, X. and Rockström, J. (2022): A 
planetary boundary for green water. Nature Reviews Earth & 
Environment 3 (6), 380–392. https://www.doi.org/10.1038/
s43017-022-00287-8.

WAO – World Allergy Organization (2013): White Book on Allergy: 
Update 2013. Milwaukee: WAO. https://www.worldallergy.
org/UserFiles/file/WhiteBook2-2013-v8.pdf.

Warner, M. E. and Zhang, X. (2019): Planning Communities for 
All Ages. Journal of Planning Education and Research 42 (4), 
554–567. https://doi.org/10.1177/0739456X19828058.

Warren, R., Price, J., Graham, E., Forstenhaeusler, N. and 
VanDerWal, J. (2018): The projected effect on insects, vertebrates, 
and plants of limiting global warming to 1.5 degrees C rather 
than 2 degrees C. Science 360 (6390), 791. https://www.doi.
org/10.1126/science.aar3646.

Wastyk, H. C., Fragiadakis, G. K., Perelman, D., Dahan, D., Merrill, 
B. D., Yu, F. B., Topf, M., Gonzalez, C. G., Van Treuren, W., Han, 
S., Robinson, J. L., Elias, J. E., Sonnenburg, E. D., Gardner, C. D. 
and Sonnenburg, J. L. (2021): Gut-microbiota-targeted diets 
modulate human immune status. Cell 184 (16), 4137–4153. 
https://www.doi.org/10.1016/j.cell.2021.06.019.

Watkins, D. A., Msemburi, W. T., Pickersgill, S. J., Kawakatsu, 
Y., Gheorghe, A., Dain, K., Johansson, K. A., Said, S., Renshaw, 
N., Tolla, M. T., Twea, P. D., Varghese, C., Chalkidou, K., Ezzati, 
M. and Norheim, O. F. (2022): NCD Countdown 2030: efficient 
pathways and strategic investments to accelerate progress towards 
the Sustainable Development Goal target 3.4 in low-income and 
middle-income countries. The Lancet 399 (10331), 1266–1278. 
https://www.doi.org/10.1016/S0140-6736(21)02347-3.

Watts, N., Adger, W. N., Agnolucci, P., Blackstock, J., Byass, P., 
Cai, W., Chaytor, S., Colbourn, T., Collins, M. and Cooper, A. 
(2015): Health and climate change: policy responses to protect 
public health. The Lancet 386 (10006), 1861–1914. https://
doi.org/10.1016/S0140-6736(15)60854-6.

Watts, N., Amann, M., Arnell, N., Ayeb-Karlsson, S., Beagley, 
J., Belesova, K., Boykoff, M., Byass, P., Cai, W., Campbell-
Lendrum, D., Capstick, S., Chambers, J., Coleman, S., Dalin, C., 
Daly, M., Dasandi, N., Dasgupta, S., Davies, M., Di Napoli, C., 
Dominguez-Salas, P., Drummond, P., Dubrow, R., Ebi, K. L., 
Eckelman, M., Ekins, P., Escobar, L. E., Georgeson, L., Golder, 
S., Grace, D., Graham, H., Haggar, P., Hamilton, I., Hartinger, S., 
Hess, J., Hsu, S.-C., Hughes, N., Jankin Mikhaylov, S., Jimenez, 
M. P., Kelman, I., Kennard, H., Kiesewetter, G., Kinney, P. L., 
Kjellstrom, T., Kniveton, D., Lampard, P., Lemke, B., Liu, Y., 
Liu, Z., Lott, M., Lowe, R., Martinez-Urtaza, J., Maslin, M., 
McAllister, L., McGushin, A., McMichael, C., Milner, J., Moradi-
Lakeh, M., Morrissey, K., Munzert, S., Murray, K. A., Neville, 
T., Nilsson, M., Sewe, M. O., Oreszczyn, T., Otto, M., Owfi, F., 
Pearman, O., Pencheon, D., Quinn, R., Rabbaniha, M., Robinson, 
E., Rocklöv, J., Romanello, M., Semenza, J. C., Sherman, J., 
Shi, L., Springmann, M., Tabatabaei, M., Taylor, J., Triñanes, 
J., Shumake-Guillemot, J., Vu, B., Wilkinson, P., Winning, M., 
Gong, P., Montgomery, H. and Costello, A. (2021): The 2020 
report of The Lancet Countdown on health and climate change: 
responding to converging crises. The Lancet 397 (10269), 129–
170. https://www.doi.org/10.1016/s0140-6736(20)32290-x.

WBAE – Germany’s Scientific Advisory Board for Agricultural 
Policy, Food and Consumer Health Protection (2020): Politik 
für eine nachhaltige Ernährung. Eine interierte Ernährungs-
politik entwickeln und faire Ernährungsumgebungen ge-
stalten. Bonn: WBAE. https://www.bmel.de/SharedDocs/
Downloads/DE/_Ministerium/Beiraete/agrarpolitik/wbae-
gutachten-nachhaltige-ernaehrung.pdf;jsessionid=21C0756
DDB5C9240DD0D0C409AA53283.live921?__blob=publicat
ionFile&v=3#page=708.



393

 References

WBGU – German Advisory Council on Global Change (1994): 
World in Transition: The Threat to Soils. Flagship Report. 
Bonn: Economica.

WBGU – German Advisory Council on Global Change (1995): 
Scenario for the derivation of global CO2-reduction targets and 
implementation strategies. Statement on the occasion of the 
First Conference of the Parties to the Framework Convention 
on Climate Change in Berlin. Special Report. Berlin: WBGU. 

WBGU – German Advisory Council on Global Change (1997): 
Targets for Climate Protection 1997. A Statement for the 
Third Conference of the Parties to the Framework Convention 
on Climate Change in Kyoto. Special Report. Berlin: WBGU. 

WBGU – German Advisory Council on Global Change (2000): 
World in Transition: Conservation and Sustainable Use of the 
Biosphere. Flagship Report. Berlin, Heidelberg, New York: 
Springer. 

WBGU – German Advisory Council on Global Change (2002): 
Charging the Use of Global Commons. Special Report. Berlin: 
WBGU. 

WBGU – German Advisory Council on Global Change (2005): 
World in Transition: Fighting Poverty through Environmental 
Policy. Flagship Report. Berlin, Heidelberg, New York: Springer. 

WBGU – German Advisory Council on Global Change (2006): 
The Future Oceans – Warming Up, Rising High, Turning Sour. 
Special Report. Berlin: WBGU. 

WBGU – German Advisory Council on Global Change (2008): 
World in Transition: Climate Change as a Security Risk. Flagship 
Report. Berlin, Heidelberg: Springer. 

WBGU – German Advisory Council on Global Change (2009): 
World in Transition: Future Bioenergy and Sustainable Land 
Use. Flagship Report. Berlin: WBGU. 

WBGU – German Advisory Council on Global Change (2011a): 
World in Transition: A Social Contract for Sustainabilityn. 
Summary. Berlin: WBGU. 

WBGU – German Advisory Council on Global Change (2011b): 
World in Transition: A Social Contract for Sustainabilityn. 
Flagship Report. Berlin: WBGU. 

WBGU – German Advisory Council on Global Change (2013): 
World in Transition: Governing the Marine Heritage. Flagship 
Report. Berlin: WBGU. 

WBGU – German Advisory Council on Global Change (2014a): 
Climate Protection as a World Citizen Movement. Special 
Repor. Berlin: WBGU. 

WBGU – German Advisory Council on Global Change (2014b): 
Human Progress within Planetary Guard Rails: Contribution 
to the SDG Debate. Policy Paper 8. Berlin: WBGU. 

WBGU – German Advisory Council on Global Change (2016a): 
Humanity on the move: Unlocking the transformative power 
of cities. Flagship Report. Berlin: WBGU. 

WBGU – German Advisory Council on Global Change (2016b): 
Humanity on the move: Unlocking the transformative power 
of cities. Summary. Berlin: WBGU. 

WBGU – German Advisory Council on Global Change (2018): 
Just & In-Time Climate Policy: Four Initiatives for a Fair Trans-
formation. Policy Paper 9. Berlin: WBGU. 

WBGU – German Advisory Council on Global Change (2019a): 
Towards our Common Digital Future. Flagship Report. Berlin: 
WBGU. 

WBGU – German Advisory Council on Global Change (2019b): 
A European Way to our Common Digital Future. Policy Paper 
11. Berlin: WBGU. 

WBGU – German Advisory Council on Global Change (2020): 
Rethinking Land in the Anthropocene. Flagship Report. Berlin: 
WBGU. 

WBGU – German Advisory Council on Global Change (2021): 
Beyond Climate Neutrality. Policy Paper 12. Berlin: WBGU. 

WBGU – German Advisory Council on Global Change (2022): 
Download: Planetary Health: What we need to talk about. 
Berlin: WBGU. 

Webb, K., Jennings, J. and Minovi, D. (2018): A community-
based approach integrating conservation, livelihoods, and 
health care in Indonesian Borneo. The Lancet Planetary 
Health 2 (Special Issue 1), S26. https://doi.org/10.1016/
S2542-5196(18)30111-6.

Weber, M. (1934): Die protestantische Ethik und der Geist des 
Kapitalismus. Tübingen: J.C.B. Mohr. 

Weber, M. (1981): Die protestantische Ethik. Band 1. Güters-
loh: Mohn. 

Weber, M. (2002): Wirtschaft und Gesellschaft: Grundriß der 
Verstehenden Soziologie. Tübingen: Mohr. 

WEF – World Economic Forum (2019): Outbreak Readiness and 
Business Impact – Protecting Lives and Livelihoods across the 
Global Economy. Geneva: WEF. https://www3.weforum.org/
docs/WEF%20HGHI_Outbreak_Readiness_Business_Impact.pdf.

WEF – World Economic Forum (2021): The Global Risks Report 
2021. 16th Edition. Geneva: WEF. 

Weidenkaff, A. (2019): Little precious lithium? MRS Bulletin 44, 
917. https://www.doi.org/10.1557/mrs.2019.296.

Weihrauch-Blüher, S., Schwarz, P. and Klusmann, J. H. (2019): 
Childhood obesity: increased risk for cardiometabolic disease 
and cancer in adulthood. Metabolism 92, 147–152. https://
www.doi.org/10.1016/j.metabol.2018.12.001.

Weischer, L., Morgan, J. and Patel, M. (2012): Climate clubs: Can 
small groups of countries make a big difference in addressing 
climate change? Review of European Community & Inter-
national Environmental Law 21 (3), 177–192. https://doi.
org/10.1111/reel.12007.

Welling, A.-C., Roth, A., Linnartz, C., Bauer, C., Bund, S. and 
Hölsgens, R. (2022): Reallabore für eine klimaresiliente 
Quartiersentwicklung – ein Drehbuch. Erfahrungen aus dem 
Forschungsprojekt iResilience. Dortmund: iResilience für gutes 
Klima. https://repository.difu.de/jspui/handle/difu/583552.

Welsby, D., Price, J., Pye, S. and Ekins, P. (2021): Unextractable 
fossil fuels in a 1.5 C world. Nature 597, 231–234. https://
doi.org/10.1038/s41586-021-03821-8.

Wen, C. P. and Wu, X. (2012): Stressing harms of physical 
inactivity to promote exercise. The Lancet 380 (9838), 192–
193. https://www.doi.org/10.1016/s0140-6736(12)60954-4.

Weng, M., Ding, N., Li, J., Jin, X., Xiao, H., He, Z. and Su, S. (2019): 
The 15-minute walkable neighborhoods: Measurement, social 
inequalities and implications for building healthy communities 
in urban China. Journal of Transport & Health 13, 259–273. 
https://doi.org/10.1016/j.jth.2019.05.005.

Wengler, A., Rommel, A., Plaß, D., Gruhl, H., Leddin, J., Ziese, T. 
and von der Lippe, E. (2021): Verlorene Lebensjahre durch Tod. 
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Glossary

2030 Agenda
The ‘ Transforming our World’ declaration adopted by 
the international community at the United Nations in 
2015: the 2030 Agenda for Sustainable Development 
(Agenda 2030 for short) with its 17 Sustainable Devel-
opment Goals provides a political orientation framework 
for global sustainability. The goals of the Agenda are to be 
achieved by 2030. Ideas are already being floated under 
the heading ‘post-2030 Agenda’ on future development 
goals to be agreed for the subsequent period.

Alliance
Compared to a → club, a more open, less institutionalized 
form of issue-specific cooperation between different 
actors. The criteria for admission to and for leaving an 
alliance are less static than those of a club and there-
fore more flexible for new actors to join. Examples of 
multi-stakeholder alliances (Box 7.3-1) that include not 
only nation states but also other, mainly private-sector 
actors, are the Climate and Clean Air Coalition (CCAC) 
and the Global Alliance for Vaccines and Immunization 
(Gavi, or the Vaccine Alliance).

Anthropocene
means the ‘age of humankind’ and is partly derived from 
the concept of geological ages like the Palaeocene or the 
Holocene. The term was coined in 2000 by Nobel prize 
winner Paul Crutzen together with Eugene Stoermer 
and refers to the present geological era in which the 
impacts of human activities on the environment have 
reached a global dimension. This leads to – in some 
cases considerable – changes in → ecosystems, even 
to the extent of their destruction. The most important 
changes caused by humans include climate change and 
ozone-layer depletion in the Antarctic (Crutzen and 
Stoermer, 2000).

Behavioural and structural prevention
If preventive measures (→ prevention) aim at people’s 
individual behaviour (e.g. information campaigns and 
health education), this is referred to as behavioural pre-
vention. Structural prevention, on the other hand, aims to 
shape the living conditions and contexts in which people 
are situated in such a way that risk factors for diseases 
are minimized and the occurrence of diseases is avoided, 
mitigated or postponed (e.g. environment- protection 
measures, occupational health and safety, social stand-
ards; Dahlgren and Whitehead, 2007; BMG, 2019).

Biodiversity
or “biological diversity means the variability among 
living organisms from all sources including, inter alia, 
terrestrial, marine and other aquatic → ecosystems and 
the ecological complexes of which they are part; this 
includes diversity within species, between species and 
of ecosystems” (CBD, 1992: Article 2).

Burden of disease
The burden of disease describes the importance of a 
disease for the health of a population. It can be calculated 
using the metric → disability-adjusted life years (DALYs). 
Calculating the burden of disease using a single metric 
makes it possible to compare the impact of different 
diseases and the overall burden of disease in differ-
ent populations. Methodological limitations must be 
taken into account here (Mazzuco et al., 2021; Gmel and 
Rehm, 2006). The Global Burden of Disease Study (GBD) 
regularly calculates the burden of disease of numerous 
diseases in different populations worldwide (Box 2.2-1).

Change agents 
In research into diffusion, innovation and transformation, 
change agents are actors who are of key importance in 
initiating and shaping change processes (WBGU, 2011b). 
Mostly, these are initially individuals and small groups 
who fulfil various tasks or functions in transformation 
processes, e.g. the identification of alternatives, their 
development, investment, optimization, synthesis, dis-
semination, communication and mediation. 
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Circular economy 
A circular economy is a system of production, distri-
bution and consumption that “maintains the value of 
products, materials and resources in the economy for as 
long as possible, and minimises the generation of waste” 
(EU Commission, 2015). In addition to recovering raw 
materials or energy from waste – as in early waste-man-
agement concepts, e.g. in Germany (UBA, 2020e) – this 
also includes extending the lifespan of products and their 
parts, e.g. through corresponding design, repair or alter-
native use, and reducing the amount of materials and 
products needed, e.g. through efficient production and 
shared use (Potting et al., 2017; Kirchherr et al., 2017; 
European Commission, 2020a). Nature’s contributions 
to people (→ Ecosystem services).

Club
Small, issue- or country-specific group of relevant actors 
(governmental or non-governmental) that come together 
on a voluntary basis to pursue common goals. Club 
membership requires meeting specific criteria and al-
lows access to club assets. Club assets are advantages of 
the club that make it worthwhile joining. The structure, 
financing and purpose of the club are by definition not 
fixed. In economic and financial policy, the Group of 
Seven (G7) and the Group of Twenty (G20) are particu-
larly worthy of mention. 

DALYs
→ Disability-adjusted life years

Debt swaps
In a debt swap, a lender – often but not always a state – 
waives its claim to repayment of a loan that has been 
granted. In return, the borrowing state agrees to use a 
predetermined sum to finance a domestic development 
project (Section 7.5.1).

Defossilization/Decarbonization
The decarbonization of energy systems describes the his-
torically observable trend of transition from high-carbon 
energy sources (biomass, coal) to less carbon-intensive 
(oil and gas) and, increasingly, to CO2-emissions-free 
energy sources (solar, wind and hydroelectric power). 
The more modern energy sources often also have 
higher energy densities, are more universally usable 
(e.g. electricity), safer, cleaner and more convenient for 
the end-consumer. Since it is mainly a matter of replacing 
fossil energy sources or carbon compounds, this is some-
times also referred to as defossilization. 

Disability-adjusted life years (DALYs)
The calculation of disability-adjusted life years (DALYs) 
is a method for determining the → burden of disease. It 
refers to the sum of years of life affected by ill-health or 
disability (years lived with disability, YLD; their calcula-
tion includes, among other things, a weighting factor that 
takes into account the severity of the disease or disabil-
ity) and years of life lost due to death (YLL; → premature 
mortality) in a population (Porst et al., 2022; Box 2.2-1).

Disease prevention
→ Prevention

Double burden of disease
The double burden of disease refers to the coexistence of 
→ infectious diseases and → non-communicable diseases 
in a population. It is particularly relevant in low- and 
middle-income countries, where there is often both a 
high burden of disease from infectious diseases and a 
rising burden of disease from non-communicable dis-
eases (Boutayeb, 2006).

Due diligence
does not entail an obligation to achieve a certain 
result, but to behave diligently (Beckers, 2021; Bäum-
ler, 2020). It requires exercising the level of care that can 
be expected. How this ‘expectable’ care is determined 
depends on the context. 

EcoHealth
is an → integrative and transdisciplinary health concept. 
It evolved from the field of ecology and studies the rela-
tionship between health, ecosystems, sustainable devel-
opment and socio-economic stability. The concept aims 
at the equality and participation of different groups and 
sectors, often on a regional level and with the involve-
ment of the local population. There is a major focus on 
biodiversity and ecosystem resilience (Box 3.3-3).

Ecosystem
“A dynamic complex of plant, animal and micro-organism 
communities and their non-living environment interact-
ing as a functional unit” (CBD, 1992: Article 2).

Ecosystem services
denote the benefits that humans derive from → ecosystems. 
There are 18 ecosystem services, divided into regulatory, 
material and non-material services (Fig. 2.3-3). A fur-
ther development of this term is the concept of nature’s 
contributions to people (NCP), which encompasses “all 
the contributions, both positive and negative, of living 
nature (…) to people’s quality of life”, also taking into 
account the cultural context and the role of indigenous 
and local knowledge (Díaz et al., 2018). 
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Epidemic
Epidemic refers to an increase, often sudden, in the num-
ber of cases of a disease above what is normally expected 
in [a specific] population [and] area (CDC, 2012). The 
term is not applied exclusively to → infectious diseases. 
An epidemic is limited to individual regions, in contrast 
to a → pandemic. 

Framework agreement (international law)
A framework agreement is a treaty under international 
law by which as large a group of states as possible agrees 
to cooperate on a particular issue; it is most common in 
international environmental law (Bodansky et al., 2017; 
Sands et al., 2018: 106). First, general definitions, goals 
and principles are established in framework conventions; 
then commitments, such as scientific research, informa-
tion exchange and cooperation, are agreed, followed by a 
rough structure for legal and institutional frameworks for 
future cooperation (Bodansky et al., 2017: 57). Confer-
ences of the Parties provide a forum for the subsequent 
development of a common legal and policy framework.

GeoHealth
is an → integrative and transdisciplinary health concept. It 
grew out of an initiative from the fields of ecology, earth 
and space sciences. GeoHealth aims to investigate the 
drivers of ecological change from the local to the global 
level in order to mitigate their impact on human health 
and to enable the human population to make progress 
in accordance with all ecosystems. It observes the com-
plex interactions of different aspects of the geospheric 
environment (including water, soils and air) with health 
and well-being (Box 3.3-3).

Global governance
→ Governance

Global Health
refers to health in all countries, with the aim of working 
together internationally as equals on cross-border deter-
minants of health and health problems that require global 
solutions. → Health promotion and → disease prevention 
are pursued both at the individual and at the population 
level. The goals of Global Health include social and eco-
nomic equality and the realization of the human right 
to health. The approach is interdisciplinary (Box 2.1-2).

Governance 
encompasses “structures, processes and actions through 
which private and public actors interact to address soci-
etal goals. This includes formal and informal institutions 
and the associated norms, rules, laws and procedures 
for deciding, managing, implementing and monitoring 
policies and measures at any geographical and political 

scale, from global to local” (IPCC, 2022e: 1803). In the 
context of sustainability, ‘global governance’ means 
the institutions, actors, control processes and policy 
instruments that influence international cooperation 
and obstacles standing in the way of the transformation 
towards sustainability (Pattberg and Widerberg, 2015).

Green Deal
In December 2019, the European Commission reaffirmed 
its commitment to addressing climate and environmental 
challenges with the European Green Deal (European 
Commission, 2019). This political communication, which 
includes a roadmap and a timetable of planned policy 
reforms, was followed by comprehensive policy and leg-
islative packages that fundamentally renew and expand 
EU environmental law. 

Health equity
“Health equity is the absence of unfair, avoidable or reme-
diable differences in health status among population 
groups defined socially, economically, demographically 
or geographically” (WHO, 2021q). 

Health in All Policies (HiAP)
describes the strategy of embedding health in all policy 
areas (Köckler and Geene, 2022). The aim is to improve 
the health of the population and → health equity by 
systematically taking health impacts into account in all 
policy decisions (WHO 2013c). HiAP aims to ensure 
that responsibility for → health promotion is taken 
in all policy areas (‘whole-of-government approach’) 
and that all actors in society are involved in its process 
(‘whole-of-society approach’; Trojan, 2020). HiAP is 
described as an opportunity to interlink environmental 
protection and health promotion more closely (Böhm et 
al., 2020b; Box 7.1-5).

Health promotion
is defined as “the process enabling people to increase 
control over, and to improve their health” (WHO, 2021q). 
It helps strengthen and maintain health and avoid dis-
ease. Health promotion was defined in the Ottawa Char-
ter in 1986, and today plays a key role as a guiding 
health-policy principle of the WHO. The responsibility 
for health promotion lies with all policy areas (Ottawa 
Charter, WHO, 1986; → Health in All Policies). In contrast 
to → disease prevention, health promotion is based on 
the concept of → salutogenesis.
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Health resources
“Resources – in the sense of health resources – are 
understood as the totality of all health-promoting and 
health-protecting personal and social, as well as phys-
ical and psychological reserves” (→ Health promotion; 
Federal Ministry of Social Affairs, 2023, translated).

Health system
The core tasks of health systems are to protect and 
improve human health as a basis for both social and 
economic development and for a life in dignity and 
prosperity (Declaration of Alma-Ata; WHO, 1978). 
According to the WHO (2010b), health systems are 
characterized by six core components: (1) health-service 
delivery, (2) health workforce, (3) health-information 
systems, (4) access to essential medicines and technol-
ogies, (5) health-systems financing, and (6) leadership 
and governance. Efficient and stable health systems 
serve to safeguard the human right to health and are, 
in addition to healthy living conditions, a prerequisite 
for → health equity.

Healthy Earth
A ‘healthy’ Earth is a metaphor for an Earth with func-
tioning, resilient and efficient ecosystems and a stable 
climate. Together, these factors form humanity’s natural 
life-support systems.

Healthy housing
“Healthy housing is shelter that supports a state of com-
plete physical, mental and social well-being. Healthy 
housing provides a feeling of home, including a sense 
of belonging, security and privacy. Healthy housing also 
refers to the physical structure of the dwelling, and the 
extent to which it enables physical health, including by 
being structurally sound, by providing shelter from the 
elements and from excess moisture, and by facilitat-
ing comfortable temperatures, adequate sanitation and 
illumination, sufficient space, safe fuel or connection to 
electricity, and protection from pollutants, injury hazards, 
mould and pests” (WHO, 2018e: 2; Box 4.3.2-1). 

High-income countries
→ Low- and middle-income countries

Infectious diseases 
“Infectious diseases are caused by bacteria, viruses, fungi 
or parasites. Human infection can occur through direct 
contact (for example, by coughing, touching or sexual 
intercourse) or indirect contact (for example, by eating 
contaminated food or [via] vectors such as mosquitoes 
or ticks)” (BMG, 2023b, translated). 

Integrative and transdisciplinary health concepts
The integrative and transdisciplinary health concepts 
→ One Health, → Planetary Health, → EcoHealth 
and → GeoHealth go beyond interdisciplinary health  
concepts like → Public Health, → International Health 
and → Global Health and understand human health as 
being closely intertwined with intact natural life-support 
systems and the health of other lifeforms and ecosystems. 
Theoretical concepts, perspectives and approaches from 
different disciplines and societal actors are integrated to 
link theoretical science with an action- and target-ori-
ented approach to current problems (Section 3.3.1).

International Health
The field of International Health developed in the course 
of the 20th century and follows an interdisciplinary and 
cross-border approach. The focus is on health in low- 
and middle-income countries, and it looks at infectious 
diseases, mother and child health and malnutrition, as 
well as social determinants and the impact of migration 
on health. International Health is sometimes assigned 
to the context of classic development cooperation and 
binational collaborations (Box 2.1-2).

Lifestyle diseases
Lifestyle diseases is a colloquial term used to describe 
→ non-communicable diseases whose occurrence is very 
likely to be related to lifestyles and living conditions that 
are common in industrialized countries. These include, 
for example, cardiovascular diseases, obesity and type 2 
diabetes mellitus, which are promoted by a lack of exer-
cise and an unhealthy diet, among other factors.

Low- and middle-income countries
The World Bank classifies countries into four income 
groups, with annual updates based on the previous year’s 
data (Hamadeh et al., 2022; hereafter data for fiscal year 
2023–2024; World Bank, 2023b): low-income countries 
(gross national income per capita of US$ 1,135 or less), 
lower middle-income countries (US$ 1,136–4,465); 
upper middle-income countries (US$ 4,466–13,845), 
and high-income countries (US$ 13,846 or higher).

Non-communicable diseases (NCDs)
Heterogeneous group of diseases that are not conta-
gious and mostly occur as chronic conditions. They are 
the leading cause of death worldwide (WHO, 2020l) 
and have a range of different causes, with individual 
behaviour, living conditions and environmental stressors 
playing an important role. NCDs include cardiovascular 
diseases, cancers, chronic respiratory diseases, metabolic 
diseases such as type 2 diabetes mellitus, musculoskeletal 
diseases and mental illnesses, among others.
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One Health
An → integrative and transdisciplinary health concept 
that has influences from veterinary medicine, among 
other fields, and that, according to current, broader 
definitions, addresses the health of humans, animals, 
plants, the environment and ecosystems in the context 
of anthropogenic environmental changes. In order to 
deal with health threats, several spatial levels (from 
local to global) are considered. One Health is described 
as a practice-oriented approach with a special focus on 
concrete intersectoral measures to prevent and combat 
diseases. It explicitly takes animal health into account 
and emphasizes the importance of maintaining biodi-
versity (Section 3.3.2.1). 

Pandemic
denotes a new, but temporary, major worldwide spread 
of an → infectious disease with a high number of cases 
and usually also severe courses of disease. In the event 
of continued human-to-human transmission (e.g. of a 
novel influenza virus), the World Health Organization 
may declare a pandemic. The pandemic spread of a severe 
infectious disease can be a large-scale hazard event that 
requires the use of crisis- and disaster-management 
structures (adapted from Kiehl, 2015).

Pathogen sharing
Pathogens are disease-causing agents (e.g. viruses, bac-
teria, fungi) or chemical substances, such as toxins, which 
can cause pathological changes in the human organ-
ism. The sharing of these pathogens or corresponding 
(genetic) information between research institutions in 
different countries is necessary for research into dis-
eases, their prevention and treatment. Pathogen sharing 
becomes particularly relevant when new or novel patho-
gens emerge that spread or threaten to spread worldwide.

Planetary guard rails
are quantitatively defined damage thresholds, the 
transgression of which would entail intolerable conse-
quences today or in the future, so that even great bene-
fits in other areas could not compensate for this damage 
(WBGU, 2011b: 34), e.g. guard rails for climate change 
(WBGU, 1995, 1997), soil degradation (WBGU, 2005), 
ocean acidification (WBGU, 2006), biodiversity loss 
(WBGU, 2000) and persistent pollutants (WBGU, 2014b).

Planetary Health
is an → integrative and transdisciplinary health concept. 
It is based on a vision “for a planet that nourishes and 
sustains the diversity of life with which we coexist and 
on which we depend” (Horton et al., 2014). Planetary 
Health is regarded as solution-oriented and observes 
the ecological and societal determinants of health from 

a systemic perspective. Equity issues are explicitly taken 
into account. Planetary Health aims at profound trans-
formations that involve a high diversity of perspec-
tives and actors and are based on a redefinition of the 
human-nature relationship (Section 3.3.2.2).

Planetary Health Diet
is a nutrition portfolio developed by the EAT-Lancet 
Commission (Willett et al., 2019) that is consistent with 
sustaining the natural life-support systems and human 
health. The Planetary Health Diet (PHD) is flexible in that 
it provides guidelines for different food groups which 
together represent optimal nutrition for human health 
and environmental sustainability. It consists largely 
of vegetables, fruits, whole grains, legumes, nuts and 
unsaturated oils, with smaller amounts of animal prod-
ucts and processed foods (Section 4.1).

Premature death
A death that occurs before the deceased person has 
reached a defined age limit (usually 65, 70 or 75 years; 
Mazzuco et al., 2021).

Premature mortality
Premature mortality due to a disease can be represented 
by different metrics, e.g. the number of years of life 
lost (YLL). One way to calculate these is to multiply the 
number of deaths at each age by the number of potential 
life years remaining for that age. To determine the latter, 
a fixed age limit (e.g. 65, 70 or 75) or specific values for 
each age or population group can be used. Premature 
mortality is often standardized to a reference population 
and usually reported per 100,000 people. It allows the 
weighting of deaths by age at death and comparisons 
between different diseases and populations (Mazzuco 
et al., 2021; Gmel and Rehm, 2006; Gaber and Wildner, 
2011; Porst et al., 2022; Wengler et al., 2021).

Prevention
is a strategy for reducing risks and dangers. In environ-
mental and climate policy, it includes taking measures 
to prevent likely damage whose occurrence is imminent 
(averting and preventing hazards) – as well as risk pre-
vention, i.e. early action even where there is uncer-
tainty about the time, type and extent of any damage 
(Box 3.1-1). In health policy, disease prevention refers 
to “measures to reduce the occurrence of risk factors, 
prevent the occurrence of disease, to arrest its progress 
and reduce its consequences once established” (WHO, 
2021q). This can be achieved by means of → behavioural 
and structural prevention.



 Glossary

406

Primary health care
Primary health care (PHC) is seen as a key strategy for 
achieving → universal health coverage (WHO, 2022v). 
PHC was internationally adopted as a goal in the 
Declaration of Alma-Ata in 1978 and has since been 
reinterpreted many times (Section 6.1.2.2). The holis-
tic approach aims at social justice and equal access to 
health services for all, with a focus on basic medical care, 
e.g. in GP practices, community health centres or clinics, 
polyclinics or outpatient departments in hospitals (Hone 
et al., 2018; Zimmermann, 2021). PHC included for the 
first time the demand that → health promotion must 
happen within all sectors, which is now referred to as 
→ Health in All Policies.

Public Health
is “the science and art of preventing disease, prolonging 
life and promoting health through organised efforts of 
society” (Committee of Inquiry into the Future Devel-
opment of the Public Health Function, 1988). The fun-
damental objective of Public Health is to make living 
conditions possible in which people can live healthily. 
→ Disease prevention at the population level is a key 
policy measure and the establishment of social justice 
in relation to health plays an essential role. The Public- 
Health approach is interdisciplinary (Box 2.1-2).

Representative Concentration Pathways
Representative Concentration Pathways (RCPs) are sce-
narios published in the IPCC’s 5th Assessment Report 
of 2014. They contain exemplary time series of climate- 
active gases, aerosols and land covers up to 2100, which 
lead to varying intensities of climate change. The four 
RCPs – RCP 2.6, RCP 4.5, RCP 6.0 and RCP 8.5 – are 
named after their radiative forcing values in 2100. Radi-
ative forcing refers to the change in the radiation balance 
(i.e. downward minus upward radiation energy per area) 
at the tropopause (boundary layer between the tropo-
sphere and the stratosphere) and is a measure of how 
much the Earth is heating up.

Research
is the systematic search for new knowledge, its docu-
mentation and publication (Wikipedia, 2023). Science 
comprises research, providing policy advice, the promo-
tion of young scientists and teaching.

Resilience
is defined differently in different disciplines and 
describes a property of biological, ecological, social 
or technical systems (including individual organisms, 
groups of organisms and organizations). As a rule, resil-
ience is understood as a measure of the system’s resist-
ance to external influences, i.e. the ability to return to 
its initial state after disruptions (or at least close to it, 
without permanent qualitative changes to the system or 
its state or functions).

Ride hailing
→ Ride sharing

Ride pooling
→ Ride sharing

Ride sharing
Digital technologies offering improved coordination 
and control have given new impetus to shared mobility 
approaches and led to the development of new services. 
A distinction can be made between services in which 
vehicles are used jointly but for individual journeys 
(e.g. scooter, bike, car sharing), and shared or joint trans-
port – either in private car pools (ride sharing, also called 
car pooling) or commercially using a call bus or shared 
taxi with flexible times and routes (ride pooling). Taxi 
rides booked via digital platforms are sometimes referred 
to as ride hailing (for an overview, see SRU, 2020: 340).

Salutogenesis 
denotes a perspective or concept in medicine that 
concentrates on the factors that protect and promote 
health – as opposed to pathogenesis, which focuses on 
the emergence and development of disease. The three 
key approaches of salutogenesis are the strengthen-
ing of resistance resources, of the individual’s sense 
of coherence and of societal conditions and resources 
(Section 6.3.2).

Science 
→ Research

Sedentary behaviour
Sedentary behaviour includes “any waking behaviour 
characterized by an energy expenditure of ≤1.5 metabolic 
equivalents (METs), while in a sitting, reclining or lying 
position “ (Tremblay et al., 2017). Working at a desk, 
driving and watching television are typical examples of 
sedentary behaviour. In addition to physical inactivity 
(lack of exercise), long and uninterrupted sitting is con-
sidered a risk factor for human health in its own right.
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Spillover prevention/Prevention of  
pathogen spillover
In the context of pandemic governance, this means 
preventing the spillover of pathogens from animals to 
humans (and vice versa; Sections 5.1.2.2, 7.2.2.1).

Syndemic 
A syndemic denotes the widespread co-occurrence of 
two or more diseases or disease risks that specifically 
develop under certain socio-economic (e.g. poverty, lack 
of education) and ecological (e.g. air pollution, climate 
change) conditions, interact with each other, potentially 
reinforce each other, and are partially due to common 
causes. A syndemic can be widespread worldwide or 
regionally or socially concentrated.

Transformation(s) towards sustainability
According to the WBGU, a transformation towards 
sustainability is a comprehensive change towards sus-
tainability involving a restructuring of society and the 
economy within planetary guard rails in order to avoid 
irreversible damage to the Earth system and ecosystems 
and the effects this would have on humanity. The respec-
tive scope for action can be shaped in various ways in 
this context; each society should – depending on the 
individual country’s specific conditions – develop and 
follow its own transformation path (WBGU, 2011b: 288; 
WBGU, 2016b: 540). 

Universal health coverage
Universal health coverage (UHC) is an essential objective 
of global health policies and means that “all people have 
access to the health services they need, at high quality, 
when and where they need them, without financial hard-
ship across the life course[…]” (WHO, 2021q). Achieving 
UHC is one of the sub-targets of the SDGs (SDG 3.8) and 
includes, among other things, “access to safe, effective, 
quality and affordable essential medicines and vaccines 
for all” (UN, 2015; Section 6.1.2.1).

Urban form
denotes the structural-spatial design of cities. It is an 
essential prerequisite for → healthy living.

Zoonoses
are → infectious diseases that can be transmitted nat-
urally from animals to humans. They are characterized 
by an animal reservoir (animals in which the pathogen 
occurs and reproduces under natural conditions), specific 
modes of transmission and a defined disease in humans. 
The pathogens can either be transmitted directly from 
animals to humans (oral ingestion, inhalation, skin or 
mucous-membrane contact, animal bite) or indirectly 
via animal products (especially food) and vectors (mos-
quitoes, ticks, lice, etc.). Some zoonotic pathogens also 
have the potential for human-to-human transmission. 
Zoonoses are of immense importance worldwide (mod-
ified according to Alpers et al., 2004).
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