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Introduction
The Berlin Climate Conference in the spring of
1995 was another demonstration that individuals and
societies will have to change their ways of thinking if
human-induced climate change is to be counteracted.
This process must apply for all aspects of global
change; the key trends have not diminished over the
last few years, on the contrary, they have become
more threatening than ever before.
The German Advisory Council on Global Change
(Wissenschaftlicher Beirat der Bundesregierung
Globale Umweltveränderungen [WBGU]) describes
in its 1995 annual report “Ways Towards Global Environmental Solutions”. While ultimate solutions
have not yet crystallized in many areas, the Council
proceeds on the assumption that, if those involved
are willing and take appropriate action, problems can
be solved, i.e. that irreversible and disastrous development is not inevitable. Whether these solutions are
actually striven for is still an open question, since major reorientations are required at the local, national
and global level.
Two paths must be taken in parallel. Firstly, societal conditions for the solution of global environmental problems must be changed; achieving these conditions at individual and institutional level represents a
major challenge for governments and societies. Secondly, international arrangements relating to various
global environmental problems have to be adopted
and/or strengthened by democratic process, and implemented with appropriate measures.

The Societal Conditions for Solving Global
Environmental Problems

Environmental Awareness and Environmental
Education
Most international declarations and conventions
for combating global environmental problems and
their consequences demand a strengthening of environmental awareness among the population and
measures relating to environmental education. Global environmental politics will only fulfill its tasks if
the decision-makers in the individual nations are
supported by a population whose environmental
awareness and willingness to behave in an environmentally appropriate way permits them to demand
and assert the solutions to global environmental
problems. Not until the idea of sustainable development is firmly anchored in the consciousness of people can strategies for behavioral change be effective.
What therefore is required are worldwide and farreaching measures of environmental education.
People’s perception of environmental problems is
one important requirement for changes of environmentally harmful forms of production and consumption. “Environmental awareness” has long since escaped the confines of the industrialized countries, although there still are substantial disparities between
individual countries. However, there is as yet no
worldwide survey system for the continuous recording of environment-related perceptions and attitudes. Since such information is of decisive importance for measures aimed at changing behavior, efforts to develop such an instrument as part of the Human Dimensions of Global Environmental Change
Programme (HDP) should be given the support by
Germany.
Environmental education is an important tool for
abandoning environmentally harmful forms of behavior, and for learning environmentally appropriate
behavior. Criteria for sound environmental education involve learning from personal and conveyed experience in everyday situations (situation orientation), learning in connection with one’s own direct
actions (action orientation), and incorporation of the
subject matter into the socio-political context (problem orientation). In spite of numerous political declarations of intent, initiatives and programs, environmental education worldwide must still be declared as
underdeveloped, particularly with respect to global
environmental problems. This should however not
blind us to the substantial differences existing
between individual countries. In the industrial coun-
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tries, where environmental education has attained a
relatively secure status, both in the formal educational system and outside of it, a local, regional or national perspective in environmental education still
prevails. In the developing countries, on the other
hand, considerable structural shortcomings exist in
the educational systems, resulting in a very weak and
insecure status of environmental education. For this
reason, great importance is attached to the educational commitment of non-governmental organizations (NGOs).
Recommendations:
• Strengthen environmental education within the
overall conception of national environmental policy.
• Provide support for networking environmental
education carried out by governmental and nongovernmental institutions.
• Consistently incorporate environmental education into development policy programs and projects.
• Strengthen international organizations (e.g.
UNESCO) in order to implement international
agreements in specific educational contexts.
• Tackle educational issues within the framework of
international conferences, such as the second Conference of the Parties to the Convention on Climate Change.
• Strengthen environmental education as a research
field of environmental sciences (analysis and comparative assessment).

Exchange of Know-how and Technology
Transfer
Reinforcing of technology transfer from industrial
countries to developing countries ranks among the
classic demands of development policy, and meanwhile has become an established component of international environmental agreements.The Council emphasizes that such technology transfer must be regarded as an exchange of know-how in a broader
sense, in which industrialized countries can also learn
from developing countries (two-way traffic). This applies not only to the values and social structures of
other cultures, but also to adapted technologies, such
as forms of soil management, irrigation techniques or
types of forest use. For this reason, the formation of
knowledge and the reactivation of traditional knowledge should each be supported in the developing
countries.
The transfer of know-how is predominantly effected via market and competitive processes, through

granting property rights and access to existing and
newly acquired know-how. Until now, such exchange
of knowledge has mainly occurred between industrialized countries. As experience in Asia’s fast growing economies shows, consistent educational reform
and development of own research capacities are major prerequisites for exchange, and should therefore
form the basis for measures and programs in the industrial countries.
Deficits exist regarding the framework for competition of enterprises with global operations, the restructuring of patent law, the right to intellectual
property and the application of liability law in the exchange of information. Satisfactory coordination
between environmental and development policy, on
the one hand, and industrial and trade policy, on the
other, has been lacking to date, and will have to be
given greater attention in the future.

Institutions and Organizations
Global environmental policy institutions primarily exist as horizontal self-coordination between nation-states because of the lack of higher hierarchical
control levels. They use both direct and indirect control instruments. International institutional arrangements and practices change within the scope of a process, which may result in the formulation and implementation of more effective targets and measures.
In accordance with the basic principle of national
sovereignty, environmental policy depends on the approval of nations in each individual case. Accordingly, the decision-making process traditionally takes
place in the form of negotiations. Decison-making is
thus characterized by differing interest structures in
the individual nations, and is usually a complicated
and protracted process. The implementation of international action programs that have been agreed
upon is also a complex process, and in most cases can
only be monitored on the basis of corresponding reports by the nation-states. Even if violations against
agreed arrangements are detected, compliance with
the respective arrangements can only be enforced
under very specific conditions.
However, a variety of institutional innovations
have been initiated in the course of the internationalization of environmental policy since the mid-80s.
They include the setting up of institutions for a transfer of finance and technology from North to South, as
a form of direct control, as well as certain changes
that have been made in process, resource and organizational control by means of indirect control.
Important institutional arrangements in the form
of funds have been set up for finance and technology
transfers such that - as in the case of the Montreal
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Protocol and the Convention on Climate Change the environmental protection obligation on the part
of the developing countries is tied to a transfer obligation of the industrial countries on a legally binding
basis. If the North does not pay, the South is relieved
of its obligations.
In addition, a partial change in traditional direct
control is taking place in environmental policy, resulting in a growing preference for forms of indirect
control in accordance with the concept of sustainable
development. These innovative approaches include
the development of human and institutional capacities (capacity building) in developing countries, resource transfer to poorer nations, new rights to participation for non-governmental actors, and agreement on procedures that promote a reconciliation of
interests without the need for a hierarchical regulatory framework, and which facilitate and accelerate
both decision-making and implementation.
Germany has played an important role in the formulation of global environmental policy in only a few
sectors to date; indeed, many an opportunity for exerting influence has been wasted. Nevertheless, it has
a significant potential for influencing the further development of global environmental policy by virtue
of its economic and technological strength, its political importance, especially in the European Union, as
well as its high degree of environmental awareness
and broad benevolent support from the general public. In some cases of global agreements Germany has
shown a relatively strong financial commitment, e.g.
with regard to the GEF. In view of this background, a
more active role on the part of Germany in providing
for an institutional innovation of global environmental policy has considerable prospects of success.
Recommendations:
Further Development and Modification
• Improve the decision-making mechanisms of environmental conventions and protocols.
• Utilize economic instruments for the protection of
global environmental assets (taxes, charges and
tradeable emission permits).
• Grant extended rights to information and participation on the part of NGOs.
Extension
• Institute international environmental audits for
states and industries.
• Establish an International Court for the Environment or activate the International Court of Justice
in The Hague for environmental matters.
Fundamental Restructuring
• UNEP could obtain the status of a strong UN or-

ganization.
• Set up a Global Environmental Organization akin
to the World Trade Organization.
Role of Germany
• Create sufficient (which in most cases means
greater) capacities for the diagnosis and therapy
of global environmental problems.
• Encourage the commitment and strengthen the
competence of German representatives in international institutions directly and indirectly related
to environmental issues.

Growth and Distribution of the World’s
Population
The growth and location of the world’s population
are key determinants of global environmental
change. The annual increase of approx. 95 million
people, spreading urbanization, particularly in developing countries, and growing international migration
pressure in the direction of Europe and North America set the context for global environmental policy.
The long-term forecasts regarding population increase have been slightly corrected downward in recent years. However, this must not be taken as a reason for a let-up in efforts to further reduce growth
rates. Rather, given the slowdown in fertility decline
and the delay in “demographic transition”, the opposite conclusion should be drawn: for the very reason
that there is cause for hope of success through the initiated efforts, the latter must be reinforced.
The quantitative increase in international migrations, and refugee flows in particular, is alarming.
While roughly 50 million people (i.e. 1% of the
world’s population) lived outside of their native
country in 1989, the total number of transboundary
migrants only a few years later had already reached a
figure of more than 100 million.
A total of approx. 83% of worldwide population
growth is accounted for by urban regions, i.e. the urban population will increase by some 75 million people annually over the next decade. Cities will be subjected to tremendous pressure as a result of the population growth and immigration.The rapid expansion
of cities will give rise to immense social and environmental costs. If it is not possible to put a halt to this
process, many cities will “collapse”.
Recommendations:
In accordance with the “Rio Declaration” and
AGENDA 21, the Council views the following as the
most important objectives:
• long-term stabilization of world population by
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– combating poverty (provision of care to the
aged), and providing equality for women,
– recognizing the right to family planning as an
individual human right, and improving family
planning opportunities,
– reducing child mortality and improving education and training.
• prevention and reduction of forced migration
through
– international cooperation in coping with international migration flows,
– efforts to intensify awareness of the consequences of uncontrolled migration and urbanization processes.
• creation of functional urban structures through
– specification of regional planning that allows
for a harmonization of “environment and development”,
- creation of polycentric instead of monocentric
structures of regional development.

International Conventions Aimed at Solving
Global Environmental Problems

The Framework Convention on Climate Change
– Berlin and its Aftermath
Despite urgents warnings by scientists about disturbing trends, there has been a further increase in
the use of fossil fuels and hence in the level of CO2
emissions on a worldwide scale (IEA, 1994). There is
no empirical evidence for a change in this trend, nor
can any such change be anticipated, one reason being
the rapid growth in world population and the quantitative expansion of the world economy. On this background, the first Conference of the Parties to the Climate Convention in 1995 to fulfill the hopes by many
observers has been declared a failure. Firstly, the
Conference did not adopt a protocol, and secondly,
the wording of the Berlin Mandate gives rise to worries that the substance of the protocol to be adopted
in two years might not match up to original expectations. On the other hand, there is no denying that the
Berlin Conference, by acknowledging the inadequacy of existing commitments and adopting the
Mandate to draw up a protocol, has taken the next
steps for an effective climate protection policy. What
is important now is that commitments and targets be
upheld and developed further in a determined manner, in order that the Climate Convention becomes a
powerful instrument of global climate policy.
In its 1995 annual report, the Council presents various scenarios for the global reduction of CO2. They
were calculated with the help of mathematical-physical models, featuring a new modeling approach, a
“backwards mode” (“inverse scenario”). By analyzing the environmentally and economically tolerable
stresses induced by climate change, a so-called “tolerance window” is calculated for an admissible degree
of climatic change, from which the maximum CO2
emissions are then derived. The main conclusions of
the scenarios are:
1 Continuation of current emissions (business-asusual) would reach the limits of the tolerable climate window in less than 30 years, which than
would require such drastic reductions within a
short period of time that the structures and technologies capable of enabling such reductions are
barely conceivable.
2 The Council therefore considers an emission profile in which global CO2 emissions are reduced by
around 1% annually over the next 150 years, following a transitional period of about 5 years, to
make sense and be feasible for implementation.
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3 For physical and chemical reasons, even a permanent regulation of global anthropogenic
CO2 emissions at a constantly low level is inevitably bound up with serious impacts on the climate system. In the very long term, i.e. over several centuries, anthropogenic CO2 emissions
from the use of fossil fuels must be reduced to
zero, even if those resources were inexhaustible. However, the climate system provides a
considerable degree of liberty regarding how
the emission profile is to be shaped.
One can assume that the reduction commitments
resulting from these demands for the time being will
be restricted to the Annex I-countries (industrialized
countries). In order to make a system of rigid national quotas more flexible, the Council recommends
deploying Joint Implementation as an instrument,
which could possibly be extended into a system of
internationally tradeable emission entitlements. By
applying these instruments, the necessary emission
reductions could be achieved more cost-effectively,
while at the same time facilitating access to energyefficient technologies for the developing countries.
Recommendations:
• In line with its scenario, the Council recommends
that measures be introduced within a very short
implementation phase that will reduce global CO2
emissions by 1% per annum.
• The other greenhouse gases are to be included in
the reduction strategies as soon as possible. Research into global warming potentials must be
strengthened and crediting mechanisms worked
out in order to reduce avoidance costs while retaining the same level of environmental effectiveness.
• Germany’s self-imposed CO2 reduction commitment: the self-commitment announced by the Federal Chancellor at the Berlin Conference represents a toughening of the national reduction target
and hence an even greater challenge. The Council
therefore recommends that the Interministerial
Working Group on “CO2 Reduction” adapt its catalogue of measures to this new target. Such an
analysis would have to examine, in particular, the
opportunities for Joint Implementation projects
and the progress than can be made by reducing
other greenhouse gases besides CO2.
The Montreal Protocol – An Example for
Successful Environmental Policy
The emissions of the main anthropogenic source
gases which cause the formation of chlorine and bro-

mine in the stratosphere (such as CFCs, carbon tetrachloride, halons and methyl chloroform) have slowed
down considerably. This is attributable to the Montreal Protocol and the amendments thereto. The increase in Freon-11 in 1993, for example, was 25 to
30% less than in the 1970s and 1980s. The maximum
contamination with chlorine and bromine in the troposphere was probably in the year 1994, but will not
occur for another 3 to 5 years in the stratosphere
(IPCC, 1994). Due to the longevity of ozone-depleting substances, the stratospheric ozone layer will not
be able to regain its original state until the middle of
the next century.
Stratospheric ozone depletion of approx. 3% per
decade is the cumulative impact of regionally and
temporally different trends (WBGU, 1993). Over the
tropics and subtropics (30° N to 30° S), i.e. in about
half the Earth’s atmosphere, no significant ozone depletion has as yet been measured. Depletion is therefore all the more severe in the other regions, with
ozone depletion particularly drastic during the spring
months over the Antarctic continent (the so-called
“ozone hole”). However, there is also a marked tendency towards depletion over mid and high latitudes
in Europe in the order of 5% per decade.
Recommendations:
• Germany should provide an adequate level of financing to the multilateral fund for the protection
of the ozone layer, within which framework selected partner countries may be granted support.
Measures for China and India, the two largest consumers of CFCs in this group, could prove especially efficient.
• Additional efforts must be made to achieve a
rapid end to the production and consumption of
CFCs and HCFCs in all countries, including the
developing and newly-industrialized nations. The
recommendations of UNEP should seriously be
taken up and the relevant measures put into effect.

The Convention on the Law of the Sea –
Towards the Global Protection of the Seas
The Convention on the Law of the Sea, which went
into effect on November 16, 1994, offers a global
framework based on international law for combining
existing individual regimes. It might thus provide the
foundation for a functional global regime of marine
protection. Representing an important step forward,
this “constitution of the oceans” designates environmental protection as the basic standard for all forms
of marine use and requires the Parties to implement
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the relevant regulatory frameworks as minimum
international standards, or at least take them into
consideration with respect to terrestrial sources of
emissions. However, to an integrated environmental
management of the seas still appears to be a long way
to go. Even in the endangered regional waters of the
industrial countries only partial improvements were
attainable up to now, and in the developing countries
there continues to be a lack of the requisite financial
and technical resources, which the industrialized
countries, in turn, still do not seem willing to provide
to the required extent. If international measures for
the protection of the seas are not carried out, however, far-reaching and, in some cases, irreversible
damage can be expected in view of the continued rise
in population in the coastal regions, the growth of industrial production and increasing pollution in the
large river catchments.
Recommendations:
• Transport function: Measures for determining substandard ships and illegal oil discharges should be
intensified within the framework of the Paris
Memorandum.
• Disposal function: Germany should commit itself
to negotiating an integrated “International Convention on Protection of the Seas”.This convention
could combine the various regional sea programs,
particularly in developing countries, and contribute towards financing appropriate environmental
programs of the developing countries with the
help of a separate financing mechanism (“Blue
Fund”).
The Council recommends that the German
Federal Government again take the initiative and
declare the North Sea to be a protected special region so as to put a complete stop to discharges of
oil and chemicals.
• Resource function: The Council recommends that
efforts be made within the framework of the International Sea-Bed Authority (to be set up in Jamaica) in order to prevent commencement of
commercial deep-sea mining operations prior to
joint determination of their environmental impact. An arrangement similar to the Madrid Environment Protection Protocol to the Antarctic
Treaty is envisaged here.
Due to the tremendous threat to global fish
stocks, Germany should commit itself to restrictive regulation of fishing quotas and contribute to
the implementation of the principle of maximum
sustainable yield, both Europe-wide and globally.

The Desertification Convention – A First Step
Towards the Protection of Soils
In its 1994 annual report, the Council focused in
detail and at length on the problem of soil degradation. The analysis showed that soils are the vulnerable thin skin of the Earth for which serious “illnesses” can be diagnosed worldwide. These “illnesses” represent a serious threat to the Earth’s population and biosphere that in some parts of the world
is already dramatic.
The Desertification Convention adopted in 1994
has created an important framework by defining certain basic requirements for combating desertification,
for example, increasing efficiency of bilateral and
multilateral cooperation, intensive exchange of data
and mutual information between donors, involvement of the population in support measures,
strengthening support through transfer of research
and technology, taking local circumstances into consideration and providing for active participation of
recipient countries.
However, the Convention is somewhat programmatic in character, while binding operational and
specific financial consequences were not fixed. The
significance of the Convention lies more in the political and psychological sphere than in specific development programs. The Council also regrets that the
wording of the Desertification Convention does not
go much further than mere declarations of intent.
The only new and additional source of finance mentioned therein is the GEF, and that only with considerable restrictions. Nor was the 0.7% of GNP target
for development aid included in the Convention. In
the opinion of the Council, which has repeatedly demanded that development aid be substantially replenished, there is no solid financial basis for genuinely combating desertification. Nevertheless, the
coming into force of the Desertification Convention
means that important issues relating to bilateral and
multilateral cooperation for the regions specified in
the Convention will be affected.
Recommendations:
• The formal ratification of the Desertification Convention should be accomplished as quickly as possible. In certain circumstances it could be considered to exert diplomatic influence on other nations to ratify the convention as soon as possible.
• The objectives of the first Conference of the Parties to the Convention should be defined very
soon, whereby extension to a global soil protection convention should be striven for.
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• In accordance with preventative crisis management, those countries should be given preferential
support that are particularly threatened by the
combination of poverty, desertification and political conflicts.
• Research into desertification must place greater
focus on the networking of individual disciplines,
both in the support of national research facilities
in the respective countries, support for international agricultural research as well as within the
German research community. In view of the increasing importance of international conventions
for national policymaking, more thought should
be given to developing a convention-oriented research.

The Biodiversity Convention – The
Implementation Is Yet to Come
The Convention on Biological Diversity is the first
internationally binding Convention that applies a
trans-sectoral approach to the protection of global biodiversity. The objective is not simply that of nature
conservation, but also “the sustainable use of biological resources, and the equitable sharing of the benefits arising out of the utilization of genetic resources”. Access to genetic resources is also established as a principle of international law. The First
Conference of the Parties in Nassau in 1994 succeeded
in establishing the basis for further work. The next
step is to implement the convention in the contracting parties, for which the production of national reports on the status of biodiversity and the development of strategies for integrating the convention’s
objectives into national policymaking are of particular importance.
It is too early as yet to assess the success of the Biodiversity Convention, since no detailed results can
be expected at this stage of the convention’s process.
One positive aspect is that the financing mechanism
is already being applied to projects aimed at achieving the objectives of the Biodiversity Convention,
and that the Conference of the Parties decided on eligibility criteria. The Council considers it important
for the future negotiation process that a protocol on
biosafety be formulated and adopted without delay,
that an instrument be developed for protecting forests and that FAO’s “International Undertaking on
Plant Genetic Resources” be adapted to the Biodiversity Convention.The public discussions relating to
the Convention have sharpened awareness in society
for the seriousness of species and biotope losses. This
is all the more important, in that attaining the
Convention’s objectives cannot be left entirely to national authorities, but also requires the active support

of environmental organizations and the public at
large.
Recommendations:
• Rapid development of a German strategy for implementing the Convention.
• Support for the clearing -house mechanism of the
Biodiversity Convention, for example by setting
up an institution in Germany for facilitating the
exchange of information and technology transfer.
• Support for research in the field of bioprospecting.
• Support for the expansion of research infrastructure in developing countries: compilation of biodiversity inventories, nature conservation management, capacity-building for independent exploitation of national genetic resources and the creation
of focal points in the countries of origin, aimed at
improving the effectiveness and control of access
to genetic resources.

Protection of Forests: Protocol or Convention?
A reversal of the global trends towards loss and
degradation of forests is not foreseeable at the
present time. This makes the lack of binding instruments of global environmental policy for the protection of the forests based on international law all the
more aggravating. After the failure to draw up such a
document at the UNCED in Rio de Janeiro in 1992,
where only a non-binding “Forest Declaration” was
adopted, this issue continues to be of utmost importance to the current situation. On the one hand, the
issue of forests could be treated in a separate convention (Forest Convention); on the other hand, it would
be possible to regulate the use of forests in a protocol
on the basis of the Biodiversity Convention (Forest
Protocol).
Given that forests are an integral element of “biological diversity”, immediate action is required in
view of the dramatic pace of their destruction. Since
the Biodiversity Convention has already gone into
effect, a “Forest Protocol” would presumably take
less time for negotiation than drawing up a completely new “Forest Convention”, whose basic objectives would first have to be agreed upon. Moreover, a
regulation of forest use separate from the Biodiversity Convention may lead to decisive weakening and
marginalization of that convention.
Recommendations:
• The Council recommends that the German Federal Government commit itself to a Forest Proto-
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col within the framework of the Convention on
Biological Diversity.

The Gatt/WTO-Regime – The Greening of World
Trade
The economies of the world are becoming increasingly integrated, as evidenced in particular by increasing international trade, the globalization of production and markets, and the growing number and
importance of multinational corporations.The consequences of these developments among others are intensified international division of labor and increasing international exchange of goods.The institutional
framework for regulating international trade is the
General Agreement on Tariffs and Trade (GATT),
which after the completion of the latest round on the
reduction of tariffs was turned into the World Trade
Organization (WTO). Trade-environment interactions have become more prominent in the internationale debate. Particularly negative environmental
effects may result from a higher level of transport, increasing resource consumption or the shifting of polluting industries to countries with lower environmental standards. Positive environmental effects, on the
other hand, can be anticipated if growth effects
create financial scope for more environmental protection, if the exchange of goods leads to the diffusion of low-emission technologies, or if a higher level
of environmental awareness is generated via the
transfer of knowledge associated with the exchange
of goods and production factors.
The agreements reached in 1994 at the end of the
“Uruguay Round” have brought about important
changes, above all the inclusion of protection and
preservation of the environment and the principle of
sustainable development as key objectives in the Preamble to the Agreement establishing the WTO, the
dismantling of product-related subsidies in agriculture and textiles, and the reform of dispute settlement procedures. In the view of the Council, however, the integration of environmental issues and
considerations into the GATT/WTO-regime has yet
to be accomplished.
Recommendations:
• There is an urgent need for defining the term ecodumping and on the efficient organization of the
dispute settlement procedure.
• In the past, there has been far too little coordination between GATT rules and international environmental agreements. Where conflicts arise
between trade arguments and environmental
agreements, the latter should have priority.

• States must show they have valid grounds if they
wish to impose trade sanctions on other status for
environmental reasons. These include all international environmental problems of a transboundary nature, such as the ozone, climate, water and
soil problems. Trade measures must relate to specific environmental objectives, be applied only to
the extent necessary, and may not arbitrarily or
unjustifiably discriminate between nations.
• Should these environmental reforms within
GATT/WTO fail to be realized, the Council recommends the establishment of an independent
environmental organization to which the surveillance of existing environmental agreements
should be assigned, as well as, in the long term, additional competencies for enforcing and further
developing international environmental agreements.

General Conclusions and Recommendations

General Conclusions and Recommendations
Solving global environmental problems demands,
first of all, the improvement of certain societal conditions. Three basic concepts appear to be especially
important:
1
Global environmental policy can only achieve
its goals if there is an increase in environmental
awareness and the willingness to act in an environmentally sound manner. Efforts in environmental
education must be improved worldwide through
the involvement of both public and private education systems. This includes strengthening institutions that support environmental education
worldwide, e.g. UNESCO.
2
The scope available for combating global environmental problems is critically dependent on
population trends. The slight leveling off of world
population growth should be seen as justifying
even greater efforts, since there is indeed hope of
success in this domain. Of central importance in
this connection are the eradication of poverty, the
improvement of the social and societal position of
women, and the guaranteed provision of care to
the aged.
3
Population growth, poverty and environmental
degradation are causing increased migration pressure in many regions of the world. Migration flows
continue to be directed at neighboring regions, but
Europe also will be directly affected to an increasing degree in the future.The Council demands that
the causes of migration be addressed more vigorously than before in the countries of origin. German development aid must not be allowed to
shrink any further, but instead must be increased
significantly over the long term.
The second approach to solving global environmental problems involves the formulation and implementation of international agreements. The following general conclusions relate to this second approach:
1
Faster progress in global environmental policy
can often be achieved when states or groups of
states willing to take action assume a vanguard
role with respect to certain solutions. The Council
recommends that the implementation of a system
of internationally binding tradeable CO2 emission
entitlements be started as soon as possible within
the European Union. The pilot phase for Joint Implementation of the Climate Convention should
be started without delay and actively supported by
Germany.
2
The system of international environmental
agreements must be adequately expanded and

further improved. There are conventions in place
with respect to climate, biodiversity, desertification and the law of the sea, which now have to be
fully implemented. In addition, agreements on forests and soils must be formulated and implemented. Regarding the protection of forests, the
Council recommends a regulation in the form of a
protocol under the Biodiversity Convention. The
Desertification Convention should be made part
of a wider convention on the protection of soils.
The Council appeals for environmental reform
of the GATT/WTO regime. Should the WTO fail
to give adequate consideration to environmental
concerns, the Council recommends the creation of
a new international environmental organization.
Presumably, conventions are unsuitable for
dealing with population growth and environmental education. However, the stated objectives and
measures in the various environmental conventions and other international agreements should
be linked to each other more strongly than is currently the case and checked for incompatibilities.
3
The instrument of international agreements
should be developed further, it is the precondition
for progress in global environmental policy. This
does not mean that further development needs to
be based solely on formalized conventions with
specialized institutions and multilateral funding.
The Desertification Convention, for example,
would not have been achieved without the bilateral funding option.
The Council wishes to emphasize that the main
trends of global change – population growth, climate
change, loss of biological diversity, degradation of
soils, and scarcity of freshwater – show no signs of
amelioration, and in some cases are worsening still
further. The need for solutions to these global problems is therefore more urgent than ever before.
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At the 1995 Climate Conference in Berlin it became clear again that a change is needed in attitudes
and in actual behaviour in order to avoid and mitigate dramatic climate changes and their impacts.This
new thinking has to lead to changes in individual and
social action on the one hand, as well as to improved
national and international laws and agreements, on
the other hand. In this year’s report the Council uses
these two approaches to address global environmental problems; it thus represents a follow-up to its first
report of 1993.
“Ways Towards Global Environmental Solutions”
is an ambitious and, at the same time, cautious title.
There is an implicit assertion that solutions for global
environmental problems are in sight. Indeed, the
Council assumes that the current problems can be
solved, given the necessary will to do so, i.e. it believes that irreversible catastrophic developments
are not inevitable. Whether these roads will in fact be
taken is another question, however, because this requires a significant reorientation on the local, national and global scale. In this respect the title of the
report is cautious.
The fruit that are beginning to emerge from international agreements are encouraging. The agreements on the protection of the ozone layer (Montreal
Protocol) and on the protection of the seas (Convention on the Law of the Sea) are successful examples of
global policy. Also, the long neglected loss of biodiversity has received increased attention through the
Convention on Biological Diversity. The main part of
this report is devoted to these international agreements. An analysis of the status and necessity for development of individual agreements in Chapter C
shows that there are still great problems to overcome. The report takes a close look at these obstacles
and offers respective recommendations. In taking
this approach, one should not be discouraged by the
fact that, for example, the original steps regarding climate policy provided for in Rio de Janeiro in 1992
have not been implemented for the Berlin Conference of the Parties. What is important is that political
negotiation processes have been initiated at the
international level and further work is now being carried out to find adequate solutions. Because of the urgency of the necessary steps, the Council gave a special statement on the occasion of the Berlin Conference, urging for far-reaching measures with respect
to climate protection (WBGU, 1995).
Numerous necessary steps regarding global environmental policy have yet not been taken. This contradiction is in part due to the fact that the social prerequisites for solving global environmental problems
have not been met. These prerequisites and the corresponding measures for meeting them are summarized in Chapter B of the report:

– Environmental awareness and environmental education must be reinforced worldwide in order to
support global environmental policy.
– Exchange of know-how and technology transfer
have to be implemented in order to enable countries to develop in an environmentally sound manner.
– Institutions and regulations have to be modified,
both nationally and internationally, in order to
provide incentives for environmentally conscious
behavior.
– The increase and unfavorable distribution of the
world population must be reemphasized as a central cause of numerous global environmental
problems.
The more specific issues regarding the ways of
solving global environmental problems will have to
be left for future reports. One important issue is that
of the conditions of successful international agreements, including global environmetal diplomacy. It
would be important, for example, to analyze the conflict between economic development and environmental pollution with regard to growing global water
problems. In its next report, however, the Council
will first comment on the status and perspectives of
research on global change in Germany.
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Societal Conditions for Solving Global
Environmental Problems

B

Environmental Awareness and Environmental Education

1.1
Introduction
Most international environmental declarations
and conventions contain a demand for reinforcing
the environmental awareness of the population and
taking measures concerning environmental education. These processes are perceived as important societal prerequisites for changing patterns of production and consumption, and thus promoting environmentally sound lifestyles, on a long-term basis (Box
1). Several chapters of AGENDA 21, for example,
demand promotion of individual and collective modes of behavior that are suitable for ensuring a process of sustainable development. This ambitious task
of extensively altering environmentally harmful behavior and of promoting environmentally sound modes of behavior can only be tackled successfully if the
citizens of a country and of all nations attach high priority to questions of environmental protection. Only
when the necessity of sustainable development is implanted firmly in the consciousness of people with
their various roles and positions in society can strategies for changing behavior become effective.
Since a solution to global environmental problems
cannot be brought about by local or national measures alone, but has to involve international trade and
political negotiation as well, it is imperative for trade
and negotiation partners to know something about
the significance of environmental problems in the society’s scale of urgency and about the approaches to
“learning” environmentally sound modes of behavior that are available in the educational landscape of
a country.
This report examines the perception and assessment of environmental problems and the “learning”
of environmentally sound or the “unlearning” of environmentally harmful modes of behavior in the context of global environmental changes and from a
worldwide perspective. Two basic complexes of questions have to be clarified in this connection:
1 Environmentally relevant behavior is influenced
by a wide range of different factors that addition-

ally interact between one another. Since the respective importance of these factors also depends
on context variables, simple cause-and-effect attributions are not possible (see Section B 1.3). However, an adequate perception of the problems and
their emotional weighting are undoubtedly important prerequisites for changing environmentally
relevant behavior. Therefore, it is necessary to
know what information is available on the perception of environmental problems in individual
countries. Such information can currently be gained from sociological survey research in different
countries as well as from comparative national
studies concerning the change in values in different societies (see Section B 1.3).
2 Environmentally relevant modes of behavior are
learned or forgotten again from one’s childhood.
Different institutions and actors in the field of environmental education are involved in this lifelong
learning process. Thus the question here concerns
the significance of environmental education in different countries, whether through state institutions or through NGO initiatives, and the extent to
which global environmental problems have become part of such educational activities. In view of
insufficient documentation, however, this report
will not present a comprehensive assessment on
the theory and practice of environmental education. Instead, it will provide initial assessments based on the available specific analyses and derive
from them proposals for further development of
environmental education as a subject of research
and as an environmental policy strategy (see Section B 1.4).

1.2
Environmentally Related Behavior and Its
Determinants
The Council dealt with various theoretical principles and empirical approaches to explaining and altering environmentally relevant modes of behavior
in detail in its 1993 annual report (WBGU, 1993).The

1

20

B 1 Environmental Awareness and Environmental Education

BOX 1
Recommendations in International
Declarations and Conventions on
“Environmental Awareness and Environmental
Education”
AGENDA 21
Chapter 4: Changing consumption patterns
– Focusing on unsustainable patterns of production and consumption
– Developing national policies and strategies to
encourage changes in unsustainable consumption patterns
Chapter 23: Strengthening the role of major
groups
Chapter 24: Global action for women towards sustainable and equitable development
Chapter 25: Children and youth in sustainable development
Chapter 26: Recognizing and strengthening the
role of indigenous people and their communities
Chapter 27: Strengthening the role of non-governmental organizations: partners for sustainable
development
Chapter 28: Local authorities’ initiatives in support of AGENDA 21
Chapter 29: Strengthening the role of workers and
their trade unions
Chapter 30: Strengthening the role of business
and industry
Chapter 31: Scientific and technological community
Chapter 32: Strengthening the role of farmers
Chapter 36: Promoting education, public awareness and training
– Reorienting education towards sustainable
development
– Increasing public awareness
– Promoting training
Framework Convention on Climate Change
Art. 6: Education, training and public awareness
at national/regional level:
– Promote and facilitate the development and
implementation of educational and public
awareness programmes on climate change
and its effects.
– Promote and facilitate public access to information on climate change and its effects.
– Promote and facilitate public participation in
addressing climate change and its effects and

developing adequate responses.
– Promote and facilitate training of scientific,
technical and managerial personnel.
at international level:
– Cooperate in and promote the development
and exchange of educational and public
awareness material on climate change and its
effects.
– Cooperate in and promote the development
and implementation of education and training programmes, including the strengthening
of national institutions and the exchange or
secondment of personnel to train experts in
this field, in particular for developing countries.
Convention on Biological Diversity
Art. 12: Research and Training
– Establish and maintain programmes for scientific and technical education and training in
measures for the identification, conservation
and sustainable use of biological diversity and
its components and provide support for such
education and training for the specific needs
of developing countries.
Art. 13: Public Education and Awareness
– Promote and encourage understanding of the
importance of, and the measures required for,
the conservation of biological diversity, as
well as its propagation through media, and
the inclusion of these topics in educational
programmes.
– Cooperate, as appropriate, with other States
and international organizations in developing
educational and public awareness programmes, with respect to conservation and
sustainable use of biological diversity.
Rio Declaration
Principle 8:
– States should reduce and eliminate unsustainable patterns of production and consumption.
Principle 10:
– Environmental issues are best handled with
the participation of all concerned citizens, at
the relevant level.
– At the national level, each individual shall
have appropriate access to information concerning the environment ...., and the opportunity to participate in decision-making processes.
– States shall facilitate and encourage public
awareness and participation by making infor-
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mation widely available.
Convention to Combat Desertification
Art. 3: Principles
– Taking decisions on the design and implementation of programmes to combat desertification and/or mitigate the effects of
drought with the participation of populations
and local communities.
– Development of cooperation among all levels
of government, communities, non-governmental organizations and landholders to establish a better understanding of the nature
and value of land and scarce water resources
in affected areas and to work towards their
sustainable use.

most important statements in that report are summarized and expanded on below.
There is no single overall theory of environmentally related behavior but there is a whole range of
theoretical and empirically supported models for
conceptualizing such behavior (including both environmentally harmful and environmentally sound
modes of behavior) and its determinants. What is
common to these models is the large number of factors that influence environmentally relevant behavior. It is difficult to weight these individual factors,
particularly because the determinants in question
interact with each other. For this reason it appears
meaningful to view potential conditions of environmentally relevant behavior, including
– perception and assessment of environmental circumstances,
– environmentally relevant knowledge and information processing,
– attitudes and value orientations,
– incentives to act (motivational and reinforcement
factors),
– opportunities and offers to act,
– perceived consequences of actions (feedback) and
– perceived actions of reference groups and model
persons,
as relatively equal in importance and to take them
into account in each case when designing specific
intervention measures (WBGU, 1993). At any rate,
one must avoid the all too frequent presumption that
“environmental awareness” (as one conditioning factor) can be equated to the actual environmental behavior.
Depending on the disciplinary perspective (psychology, sociology, other empirical social sciences),
the term “environmental awareness” is defined on

Art. 19: Capacity building, education and public
awareness
– Promotion of capacity building – that is to say,
institution building, training and development of relevant local and national capacities
– in efforts to combat desertification and mitigate the effects of drought.
– Undertaking and supporting public awareness and educational programmes ... to promote understanding of the causes and effects
of desertification and drought.
– Establishing and strengthening networks of
regional education and training centres to
combat desertification and mitigate the effects of drought.

the basis of different aspects, several of which are
presented here for illustrative purposes (Box 2).
In addition to this list of viewpoints and proposed
definitions, which is by no means an exhaustive one,
there are numerous ad hoc definitions from demoscopic surveys where responses to single questions are
frequently interpreted as an expression of “environmental awareness”. Such surveys in particular, pawned off as instantaneous, diagnostic snapshots, tend
to dominate the social discourse and thus contribute
to “watering down” the term even more.
The lack of clarity regarding “environmental
awareness” might suggest doing away with this term
in a scientific context completely and, instead, for example, directly referring to the three components of
a psychological concept of environmental awareness
(cognition, affect, intention) as determinants of environmentally related behavior. As a rule, this is precisely what is attempted within the framework of the
various conceptualizations of environmentally related behavior. Such an approach becomes necessary
in any case when an operational definition is required for the collection of data.
The model developed by Fietkau and Kessel
(1981) can now be regarded as an almost “classic”
theoretical approach to conceptualizing “environmental behavior”, to which many researchers have
made reference explicitly or implicitly since then. On
the basis of plausibility considerations, the authors
postulate a “framework of order”, within which the
factors of environmentally relevant knowledge, environmentally relevant attitudes/values, offered modes
of behavior, incentives to act, perceived behavior/consequences and environmentally relevant behavior are intertwined in an intricate web of interre-
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lationships (Fig. 1), though without any weighting of
these factors.
Another theoretical conceptualization originates
from Stern and Oskamp (1987) and is based on a
heuristic multi-level causal model that implies a kind
of “logical” sequence of factors (from background
factors to observable effects of behavior), again assuming dynamic feedback effects between the individual levels (particularly through learning and selfjustification effects in the sense of reducing contradictions in the “conceptual structure” of individuals,
so-called cognitive dissonances) (Tab. 1).
In contrast to these theoretical models, there are
empirically supported conceptualizations. Urban’s
“structural model of environmental awareness”
(1986), for example, is based on a theoretical threecomponent concept of environmental awareness (value orientations, attitudes, willingness to act) and determines statistically significant interrelationships
between conditional factors on the basis of questionnaire data (Fig. 2).This provides indications of the diversity of the factors to be taken into account (e.g. education, age, occupational sector, offered modes of
behavior) as well as of the sometimes only moderate
interrelationships between these factors. Urban himself developed his model further (Urban, 1991), resulting in, among other things, considerable changes
in the composition of the determinants.
In summary, one can say that environmentally related behavior has been conceptualized in a number

of ways, both with regard to content and methodologically. A single model of behavior has not yet materialized. Consequently, social and behavioral science research as well as policy-related applications
are still compelled to assume a wide range of influencing factors that can only be defined in concrete
terms with regard to specific intervention plans.

1.3
Social Perception of Problems and
Environmental Protection: Empirical Findings
By virtue of the international declarations and
conventions adopted in Rio de Janeiro in 1992 and in
the following period, the governments of the Parties
have documented the great importance attached to
the areas of “environmental protection” and “development” in their respective national priorities. But
what are the priorities of the people with regard to
those problems perceived as most pressing? What influences are they subjected to? Do they change over
time? Can general trends be discerned? What differences exist between individual nations and cultures
and what can they be attributed to?
A first approach to answering these questions can
be provided by a comparative analysis of sociological
survey data on the perceived (relative) “importance”
of the problems of a society (agenda setting surveys);

BOX 2
“Environmental Awareness”: Viewpoints and
Proposed Definitions
– Environmental awareness in an everyday sense: sensitivity to environmental crises; fears,
dissatisfaction and concern with regard to negative changes in the environment.
– Environmental awareness as basic ecological
understanding: “ecological awareness of problems” (Billig, 1994).
– Environmental awareness as an individual value orientation: attaching great value to nature
and to environmental protection (Lantermann
and Döring-Seipel, 1990).
– Environmental awareness as an individual attitude composed of three components: cognitive

(knowledge, rational assessments), affective
(concern, expressions of feelings) and conative
component (behavioral intentions) (Spada,
1990, with reference to Rosenberg and Hovland, 1960).
– Environmental awareness as an attitude, with
the addition of the component of actual behavior (Schahn and Holzer, 1990).
– Environmental awareness as an awareness of
ecological responsibility with components of
ecological thinking, ecological control and moral notions (Lecher and Hoff, 1993).
– Environmental awareness as the sum of the notions, opinions, feelings and intentions shared
by a society with regard to people-environment
topics (sociological notion of environmental
awareness).
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Table 1
An approximate causal
model of resource use with
examples from residential
energy consumption.
Source: Stern and Oskamp,
1987

Level of
causality

Type of variable

Examples

8

Background factors

Income, education, number of household
members, local temperature conditions

7

Structural factors

Size of dwelling unit, appliance-ownership

Institutional factors

Owner/renter status, direct or indirect
payment for energy

6

Recent events

Difficulty paying energy bills, experiences
with shortages, fuel price increases

5

General attitudes

Concern about national energy situation

General beliefs

Belief households can help with national
energy problems

Specific attitudes

Sense of personal obligation to use
energy efficiently

Specific beliefs

Belief that using less heat threatens family
health

Specific knowledge

Knowledge that water heater is a major
energy user

Behavioral commitment

Commitment to cut household energy
use 15%

Behavioral intention

Intention to install a solar heating system

Resource-using
behavior

Length of time air conditioner is kept on

Resource-saving
behavior

Insulating attic, lowering winter thermostat
setting

1

Resource use

Kilowatt-hours per month

0

Observable
effects

Lower energy costs, elimination of drafts,
family quarrels over thermostat

4

3

2

suitable surveys have been conducted, at least in the
industrialized countries, for some time now.
Such survey data is often difficult to access because the surveying institutes are usually privately
run. In these cases one is forced to fall back on secondary sources that often contain gaps in their description of the methodological approach. This applies
particularly to data from countries outside of Germany that was not collected within the framework of
international survey programs. In addition, it can be
presumed that systematic, continuous surveying has,
in fact, only been carried out in the western industrialized countries up to now, and even there this practice has not gone beyond the preliminary stage.

1.3.1
Methodological Problems of Survey Research
The methodological limits of survey studies often
emerge very quickly upon closer analysis so that, despite their omnipresence in social discourse, statements made on the basis of survey data can only be
meaningfully interpreted through critical consideration of the marginal methodological conditions. This
caveat applies more or less to all statements based on
survey data, and even, for example, to attempts to
monetarize environmental assets by means of the expressed willingness to pay (see below) and is, for this
reason, expressly considered before the presentation
of the respective study results.A good illustration can
be provided by an example from recent German
agenda setting surveys (Box 3).
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Creating ways of achieving
environmentally
conscious behavior

Conveying environmentally
relevant values

Conveying environmentally
relevant knowledge

Change in attitudes
through increase
in knowledge
Offered modes of
behavior

Offered modes of
behavior as behavioral
determinants

Environmentally
relevant
attitudes, values
Attitudes and
values as
behavioral
determinants

Figure 1
Model for
conceptualization of
“environmentally relevant
behavior”.
Source: Fietkau and
Kessel, 1981

Environmentally
relevant
knowledge
Attitudes as an
incentive to acquire
knowledge

Environmentally
relevant behavior

Incentives to act as
behavioral determinants

Incentives to act

Feedback effect of behavior, via
the perception of behavior and
consequences of action on the part
of the actor himself/herself,
on attitudes and values

Perceived
behavior/
consequences

Creating incentives Creating feedback mechanisms
(making consequences
to act
of action visible)

Mechanisms

Bases for changing
environmental awareness

Under the premise that the research institutes
mentioned are reputable institutions conducting serious research work, the striking differences in the results can be predominantly attributed to the respective methodological approach. In particular, the way
in which the question is formulated (open versus closed) is obviously a significant factor.
If no alternative responses to choose from are given and the surveyed persons are asked to name issues, problem areas or the like spontaneously (open
formulation of the question), aspects of environmental protection normally rank in the middle of their
“list of priorities” at best. Current individual preferences are revealed more clearly with this approach,
though in a distorted manner due to the involuntary
application of availability heuristics (“media topicality”: WBGU, 1993). The result may vary, depending
on whether the designation of a number of equally
weighted issues or a ranking is requested, and the
number of responses requested also plays a role. Finally the study results can also be influenced by
whether the categories for allocating the responses

are formed a priori or after the survey, how many there are, the degree of differentiation, etc.
If, on the other hand, the surveyed persons are given a list of issues to be evaluated within the framework of a closed formulation of the question, socially
desirable developments such as environmental protection receive high values (effect of “social desirability” effect). However, closed formulations of
questions must also be differentiated as to whether
the surveyed persons have to choose a certain number of given alternative responses or rank them. Frequently each of the alternatives have to be evaluated
on the basis of scales (e.g. from “very important” to
“very unimportant”). The concrete formulation and
degree of differentiation of the scale (graduation) as
well as the presence of remaining categories (“don’t
know”, “no opinion”) may have an influence on the
results. Just the selection of the given information
(number, degree of differentiation, choice of words,
etc.) represents a central problem when using a closed formulation of the question.
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Figure 2
Statistical estimate of a
theoretically specified
causal model of
environmental awareness
and environmental
behavior (data base:
questionnaire study with
216 grown-up Germans
surveyed).
Source: Urban, 1986

Age

Occupational
sector

Education

Critical attitude towards
science and technology

Environmentally

Environmentally

Environmentally

Environmentally

Urban conceives
related
related
related
relevant
value orientations
attitudes
willingness to act
behavior
environmental awareness
as a combination of
environmentally related
value orientations,
attitudes and
Degree of familiarity with
corresponding willingness
Perception of
social modes of behavior
ecological harm
to act which is supposed to
offered
predict self reported
environmentally relevant
behavior. The variables of age, occupational sector, education, critical attitude towards science and technology,
perception of ecological pressure as well as familiarity with socially organized modes of behavior proved to be
statistically significant factors (level of significance: 5%; influence exerted in the direction indicated by the arrows) in a
causal, path analysis model. The path coefficients and the explained variance in the targeted variables regarding
environmental awareness and environmental behavior are not presented. All influences are positive, with the exception
of the relationship between the variables of age and environmentally related value orientations.

BOX 3
Methodological Problems in Survey Research –
an Example
According to a study by the Sample-Institut in
May 1994, 83% of the Germans surveyed (in eastern and western Germany) considered the solution of problems related to “pollution” to be “important” or “very important” (Sample-Institut,
1994). These issues were ranked 2nd among important social problems, following “unemployment”. Those surveyed had to classify various given issues on a scale of five from “not important
at all” to “very important” (closed formulation of
the question).
At the same time (May 1994), but with a different methodology, the Forschungsgruppe Wahlen
(Election Research Group “ZDF-Politbarometer”) determined that “unemployment” (55%),
followed by “asylum issues/foreign citizens”

Besides the aspects mentioned, the arrangement
of the questionnaire within a study and related sensitization and anchoring effects, the exact formulation
and the spatial and time reference framework offered to the surveyed persons play a role with regard
to methodology. Further influencing factors include

(31%) and “right-wing radicalism” (17%), were
the “most important issues” for the old German
States. “Environmental protection” follows here
in 5th place with only 13% (Forschungsgruppe
Wahlen, 1994). The following ranking resulted for
the new German States: “unemployment” (79%),
followed by “law and order” (17%), “problems
connected with unification” (14%) and “asylum
issues/foreign citizens” (10%). All other issues
mentioned were below 10% and the issue of “environmental protection” was not in the top ten at
all. Thus the (western states) value of 13% can be
considered as representing the maximum for the
entire Federal Republic of Germany. The procedure followed by the Forschungsgruppe Wahlen
(Election Research Group) differs from that of
the Sample-Institut in that the surveyed persons
themselves were able to state up to two “most important issues” without being given any to choose
from (open formulation of the question).

the representativeness of the respective sample (as a
rule 1,000-2,000 persons are surveyed and conclusions regarding the entire population are drawn from
the result) as well as many other marginal conditions
of the studies that can scarcely be checked com-
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pletely (e.g. characteristics and modes of behavior of
the interviewers or even current weather conditions).
By virtue of the large number of potential factors
influencing the apparently “objectively measured”
result, it is usually not very difficult for the parties
commissioning such studies to bias results to their advantage through a priori methodological stipulations.
Recently survey methods have been used more
and more frequently within the framework of studies
on the monetarization of environmental assets or environmental damage, primarily to survey the individual willingness to pay (Box 4).
In summary, contrary to their popularity as fast,
up-to-date “barometers of public opinion”, survey
studies should be analyzed and interpreted very precisely against the background of the specific study situation, no matter how meticulously they are conducted. A comparative analysis of contemporary
studies which use different methods may be helpful,
though it takes away much of the (at first sight)
meaningfulness of each individual study. In any case
an ideal way of determining “actual” attitudes of the
population is not yet in sight. Both of the basic approaches briefly described (open versus closed formulation of the question) lead to their own problems.
In the face of all criticism, however, it must be emphasized that surveys cannot be dispensed with as a
study method of the social sciences. Rather, they often represent the only way of recording perceptions,
attitudes, mental states and modes of behavior at low
cost and with reasonably meaningful results.

1.3.2
Perception of Problems over Time (Longitudinal
Analyses)
A comparative analysis of “priority lists” of the
population in Germany on a long-term basis shows
that the issue of “environmental protection” has generally gained significance in the course of time. According to some studies, it even held a top position
for a certain time among those issues considered important. On the other hand, substantial fluctuations
can be observed, some at relatively short time intervals. The issue of “environmental protection” must,
therefore, be seen in connection with other issues as
well as with political and other daily events. In addition, method-related distortions have to be taken
into account (see B 1.3.1).
For several years the Forschungsgruppe Wahlen
(Election Research Group) has been surveying the
“most important issues” for the German population
in monthly representative surveys (“ZDF-Politbarometer”, 1992-1995). The results for the period from
January 1992 to April 1995 produce the following pic-

ture, broken down according to old and new German
States (approx. 1,000 surveyed persons in each case;
open formulation of the question; up to two responses): whereas “environmental protection” hardly appears at all as an important issue in the new German States (Fig. 3b; the “unemployment” problem
dominates far and away here), it ranks in the lower
middle of the list in the old German States (Fig. 3a;
rise in spring 1995 – an effect of media reports touching on the Berlin Climate Conference?). Here the issue of “asylum/foreigners” was at the top of the list in
1992 and 1993, and was then replaced almost overnight by “unemployment” in autumn 1993. A third
intermittently relevant issue in western (!) Germany
in 1992 and 1993 involved “problems with unification”, which obviously lost their significance for the
majority of those surveyed towards the end of 1993,
however. In spring 1995 the concern over jobs continued to dominate the problems perceived by those
surveyed, in eastern Germany even more than in the
old German States. In western Germany “environmental protection” has attained a new peak since
July 1992, in third place after “asylum/foreigners”
(with an upward trend), while this issue currently virtually plays no role at all among “important problems” in eastern Germany.
If, by contrast, one looks at a series of annual surveys of the Institut für Praxisorientierte Sozialforschung (Institute for Practice-Oriented Social Research, ipos) for the Federal Ministry of the Interior
(ipos, 1993) (1990-1993; West versus East; at least
1,000 surveyed persons in each case; closed formulation of the question; on a scale of four for each question), a completely different picture results: in this
case “effective environmental protection” remains at
the top of the list among the “very important tasks
and goals” in the period under study in the old German States, with a somewhat downward trend, followed closely by “creating jobs” and “preventing
abuse of rights to asylum” (both increasing in importance, at 65% roughly equal to “environmental protection” in 1993) as well as “combating drugs” (somewhat downward trend). In the new German States, on
the other hand, the significance of “environmental
protection” was clearly dropping in the period 19901993 (from just under 80% to just under 70%) while
“creating jobs” has dominated since 1991, followed
by “combating crime”. Both issues were still lagging
behind “effective environmental protection” in 1990.
If a kind of preliminary conclusion were drawn on
the basis of the jumble of available longitudinal data
(different institutes and clients, survey intervals and
methods, etc.), it would reveal that “environmental
protection” clearly is not the issue of the Germans at
present, despite a substantial upswing, particularly
during the 80s. The principle of “charity begins at
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BOX 4
Survey Methods for Analyzing the Willingness
to Pay
The demand for consideration of the benefits
of future generations, as has been raised in the discussion over sustainable development, leads to
the growing importance of option, legacy and existence values. Attempts to make these benefit
components, which are not directly reflected in
market data, and other psychosocial aspects of environmental changes (so-called intangibles) accessible for a monetary assessment frequently
make use of the individual willingness-to-pay for
analytical purposes (Schulz, 1985; Schluchter et
al., 1991; Hampicke et al., 1991).The willingness of
the surveyed persons to pay a certain maximum
amount of money for an improvement in the quality of the environment is taken as an approximate
value of the current damage to the environment.
The aim of such analyses is usually to obtain a
monetary estimation of changes in benefits due to
environmental changes in order to enable a comparison with the costs of appropriate environmental policy measures and, at least in principle, an
internalization of the social and ecological costs.
Since analyses of the willingness to pay in this sense are based on hypothetical markets, they fundamentally cannot be checked against reality.
Survey methods to determine the willingness
to pay (contingent valuation methods) can be divided into willingness-to-pay and willingness-tosell approaches. Different cognitive mechanisms
can be assumed for the responses, depending on
whether people are asked about their willingness
to pay money for obtaining or preserving an asset
or about the necessary compensation payments
for the retention or worsening of a certain state of
the environment. Willingness-to-sell surveys
should fundamentally result in higher assessments
than willingness-to-pay surveys because individual income restrictions do not come into play
here.
After non-critical application of contingent
valuation methods for a long time, a whole range
of methodologically critical studies has now been
submitted in view of the great political relevance
of the study results (summary: Hausman, 1993).

These studies primarily attempt to reveal potential sources of systematic distortion.
They see key problems in the specific design of
the respective questionnaire or interview. The
problems discussed above, for example, result according to the way the question is formulated.
Moreover, those surveyed often have made no
previous experiences regarding the assessment of
environmental assets or damage in terms of money. This makes the method susceptible to distorting “anchor and sequence effects” as well as to the
influences of inadequate or ambiguous descriptions of the facts to be assessed. In addition, contingent valuation methods place considerable demands on the abstraction capacity and imagination of those surveyed, particularly because of
their hypothetical nature. The hypothetical nature
of the situation also poses the question of the possible strategic behavior of the persons surveyed,
which may lead to an overestimation of the “actual” willingness to pay. Available studies on this
aspect assess this danger as relatively slight, however. Empirically determined factors that additionally influence the reaction of those surveyed
include age, the level of information and personal
concern.
In view of the great number of methodological
problems involved in interpreting willingness-topay data from surveys, the frequently cited advantages of flexibility and feasibility lose their relative importance. Willingness-to-pay surveys are
even classified as a method for merely surveying
attitudes by some researchers because of the high
correlations found to other scales (Kahneman et
al., 1993). If one ignores this more fundamental
criticism of the monetarization of environmental
assets or damage, the method of contingent valuation still remains an important instrument in economically oriented research since many benefit
aspects are either hardly or not accessible at all by
means of other methods. Another positive aspect
in line with the demand for more participation,
such as in the field of environmental education, is
the fact that those concerned themselves are asked about their assessment of environmental assets or damage in direct surveys, a task that is otherwise frequently passed on to “experts” who do
not necessarily have better assessment standards.
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home” was a more determining factor due to the concern about jobs. It remains to be seen whether this
relative ranking will change in the near future in view
of the emerging economic recovery, which according
to many experts will not necessarily bring about a decline in unemployment. The recently observed rise in
the importance attached to “environmental protection” would allow such an interpretation, at least in
western Germany. For the time being, however, one
can assume that although a general sensitivity for environmental problems exists in the Federal Republic
of Germany, it clearly competes with other values, a
fact that certainly has an influence on environmentally relevant behavior and on the acceptance of environmental policy measures.
Recent time lapse data from the USA are provided by a Gallup Institute study series in which the
“currently most important problems for this country” were surveyed at four points in time in the years
1991 to 1993 (Newport, 1993) (approx. 1,000 surveyed persons in each case; open formulation of the
question; up to three responses). Similar to the methodologically comparable “Politbarometer” studies
of the Forschungsgruppe Wahlen in Germany (Figs.
3a and 3b), “environment” ranks far behind at a relatively constant level here (2-3%) while economic
problem areas, such as “economy in general” and
“unemployment”, dominate over the entire period
(particularly at the beginning of 1992 with 42% and
25%, respectively). At the end of the survey period
examined, however, social issues, such as “crime” and
“health care” (at the end of 1993: 16% and 28%, respectively), clearly gained ground, presumably due to
the domestic policy debate in the USA at that time.
In spite of the similarity in trends, the absolute values of the Gallup studies are only conditionally comparable to those of the Forschungsgruppe Wahlen for
methodological reasons. The U.S. data, for example,
are categorized in a more differentiated manner: in
addition to “economy in general” and “unemployment/jobs”, there are five other categories into which
the (spontaneous) responses of those surveyed to the
issue of “economic problems” can be classified as
well as a total of 15 categories with other “non-economic problems”.
The significance of global environmental problems for the survey results concerning the awareness
of problems cannot be determined as yet on the basis
of the available survey data.

1.3.3
Perception of Problems in a National
Comparison (Cross-sectional Analyses)
Based on available data, a national comparison of
the political priorities currently set by the population
is easiest to make for the European Union. Identical
surveys for the latter were last conducted in April
1994 by national social research institutes in the 12
Member States at that time under the direction of
Market and Opinion Research International (MORI)
(MORI, 1994). Fig. 4 shows the responses to the
question as to what the interviewed persons think
will be “the main problems for the European Union
next year” (500-1,000 surveyed persons per country;
closed formulation of the question, multiple responses).
Overall, the study determined that the issue of
“unemployment” dominates the perception of problems by the population in Europe, too, with 30% on
average, though the figures vary widely in the individual Member States: the variation ranges from
11% (Denmark) to 56% (Ireland). Ignoring the two
remaining categories, “don’t know” and “others”, the
issue of “economic recession” follows in second place for the Europe of the Twelve overall, followed by
“European unification”, “Bosnia/Yugoslavia” and
“Monetary Union/standard currency”. The issue of
“environment/pollution” ranks only sixth with an average of 5%. Here again there are differences between the individual countries, with a variation ranging from 0 or 1% for Greece, Spain and Great Britain to 15% for Luxembourg.
If one solely looks at the respective national rankings, the issue of “environment/pollution” has the
highest position in Luxembourg (2nd place), in Germany it occupies 4th place, followed by Denmark and
the Netherlands (5), Belgium and Ireland (6), Portugal (7) and Italy (8). Those surveyed in France, Greece, Spain and Great Britain regard “environment/pollution” as a “main problem of the EU next
year” to the least extent: this issue is ranked 10th in
their national “list of priorities”. In addition to differences in the economic strength of the EU Member
States, sociocultural differences may contribute significantly to the perception and assessment of environmental problems. Admittedly, the available data
can, at best, contribute to such an analysis of causes
through the formulation of hypotheses. At present
there is only few data concerning the perception of
environmental problems on the part of the population that are comparable worldwide or at least for
several countries on different continents and/or in
different culture groups. Individual studies are available for various countries but can only be compared
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Figure 3
Forschungsgruppe Wahlen time series “Most
important problems” (selection):
a) Federal Republic of Germany-West
b) Federal Republic of Germany-East.
Source: Forschungsgruppe Wahlen, 1992–1995
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to one another very roughly for a number of reasons
(cultural/political context, formulation of the question, methodological differences, etc.). Such national
surveys thus also furnish proof of the context dependence of the perception of problems, e.g. on age, income or educational level of those surveyed, on the
current political and economic situation, etc. They
show that a rash averaging of values even within a
single country can quickly lead to false statements
and thus possibly to wrong political measures as well.
The specific sociocultural and socioeconomic features expressed in these studies have to be taken into
account when assessing the perception of problems
as well as in connection with specific intervention
measures.
A notable exception as far as the collection of data
on a large number of countries is concerned is the
Health of the Planet Survey conducted under the direction of Gallup International at the beginning of
1992 on the basis of representative samples with at
least 1,000 surveyed persons in each case in 24 countries around the world (Dunlap et al., 1993).To determine the relative importance of different problems,
both an open (“What do you think is the most important problem facing our nation today?”) and a closed
formulation of the question were used (“For each
one [out of a list of issues and problems], please tell
me how serious a problem you consider it to be in our
nation”). Fig 5a shows the results of the open formulation of the question for 21 countries, though the
spontaneous responses of those surveyed with respect to the “most important problem” was broken
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Others
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Figure 4
MORI national comparison, EU:
“Main problems of the EU next year” (selection).
Source: MORI, 1994

down by those conducting the study only into the
general categories of “environment”,“economy” and
“all others”.
According to the Health of the Planet Survey,
“economy” dominates as a problem area in the consciousness of the population in the majority of the
countries investigated. No systematic relationship
can be discerned with respect to the status of economic development in the individual countries. In
contrast to the studies quoted above, those surveyed
in Germany and Europe are not clearly focused on
economic problems.To explain this contradiction, the
categories for classifying responses would have to be
further differentiated. The dominance of economic
issues that can be observed on average must set
against the high relative number of responses for the
field of “environment” in many countries. Here again
there is at least no clear relationship to the level of
development, as shown by the results for Great Britain, Norway and western Germany (relatively low
awareness of environmental problems), on the one
hand, and those for Turkey, Chile and India (relatively great awareness of environmental problems),
on the other hand. Rather, in nearly all countries environmental problems are spontaneously designated
as the “most important problem” by those surveyed.
If one also examines the proportion of surveyed
persons who classify the given issue of “environmen-
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tal problems” as a “very serious problem” on a scale
of four (Fig. 5b; closed formulation of the question),
Germany together with South Korea heads the list,
followed closely by Mexico, Russia and Turkey, whereas those surveyed in the Netherlands, Denmark
and Finland attach the least importance to environmental problems.
While certain parallels to an open formulation of
the question can be observed for many countries
(though expectedly at a higher level), Finland, Ireland and the Netherlands, in particular, do not fit the
pattern. Although those surveyed there spontaneously think of environmental problems as the “most
important problem”, they do not classify them as a
“very serious problem” to the degree expected when
other issues are given for assessment at the same
time. Indications of the reasons for these “discrepancies” can be found in some of the responses to other
issues. In the Netherlands, for example, only a few
problems are classified as “very serious” at all.
A study conducted on behalf of the Japanese
newspaper Yomiuri Shimbun in Japan, the USSR, the
USA, Germany, France and Great Britain (Yomiuri
Shimbun, 1991) shows for 1991 what problems
“threaten the international community in general” in
the opinion of those surveyed in these six countries
(Fig. 6). Since reference is usually only made to the
respective country in which a survey is conducted,
such a question cannot be found at all, or only rarely,
in any comparable studies carried out up to now.
From a global point of view, however, it is of great
interest.
A closed formulation of the question with specification of 10 problem areas produced quite unhomogeneous results for the issue of “destruction of the
environment” in the six countries studied (on the basis of 1,000 to 2,000 surveyed persons in each case):
whereas this issue is regarded as a threat to the international community by 63% of those surveyed in Japan, it ranks only 5th in France at 27%. This crosssectional analysis may serve as proof of the fact that
clear differences can definitely be made out as far as
perceiving individual problem areas as “threatening”
is concerned, even against the economically (with the
exception of the former Soviet Union) and culturally
(with the exception of Japan) relatively uniform
background in the selected countries. Accordingly,
the perception of problems as a behavior-influencing
factor that cannot be neglected must always be interpreted in the respective space-time context.
Despite the meager or non-uniform worldwide
data and regardless of methodological shortcomings,
there is, in summary, an observable trend that “environmental awareness” as a concern of the population
in connection with the changing environmental situation cannot only be found in industrialized coun-

tries. Environmental problems are also regarded as
very serious problems in numerous developing countries (Dunlap et al., 1993).This fact must be valued all
the more considering the environmental issue being
frequently overshadowed by the numerous pressing
everyday problems there.

1.3.4
Values and Value Orientations: the World Values
Survey
In the years 1981-1984 and 1990-1992 the World
Values Survey (WVS) was conducted almost simultaneously in 43 countries worldwide (1990-92; in the
1981-84 period, however, only in 24 countries) under
the direction of the World Values Study Group of the
Inter-University Consortium for Political and Social
Research (ICPSR). Although, taken together, these
43 countries represent nearly 70% of the world’s
population, the survey focuses on the countries of the
“North”. The aim of the study, in which an extensively standardized questionnaire was used, was to
obtain data on value orientations and attitudes of the
populations and to establish a basic data record for
further parallel surveys at later times.
In the context of the WVS the term “values” is taken to mean everything that is important to people
with regard to various aspects of their everyday lives
(Zulehner and Denz, 1992). Ronald Inglehart, whose
thesis of a change from “materialistic” to “post-materialistic” values had a significant influence on the
drawing up of the questionnaire as well as on initial
publications regarding the WVS (Ashford and
Timms, 1992; Ester et al., 1993; Inglehart and Abramson, 1994), played a major role in setting up the WVS.
However, since Inglehart’s hypothesis of a value
change has, in the meantime, been the subject of criticism by many social scientists for different reasons
(see, for example, Klages, 1992), the description here
deliberately does not refer to this paradigm.
Figs. 7a and 7b present those results from the second stage of the WVS (1990-92) for 24 countries that
are directly related to the environmental issue
(World Values Study Group, 1994). Each shows the
percentage rates of agreement of those surveyed in
response to statements given independently of each
other. The two response categories “strongly agree”
and “agree” in a scale of four were combined into one
category called “agreement”. The relatively large
number of “don’t know” responses in some national
samples are not taken into account for reasons of
clarity. A detailed interpretation will be obstained
from at this point because cultural, socioeconomic
and other background data would also have to be
considered for this purpose. Moreover, the above de-
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Closed formulation of the question

Figure 5
Health of the Planet Survey – national comparison
a) “What do you think is the most important problem
facing our nation today?” (open formulation of the
question)
b) “Environmental issues” as a specified item on a scale
of four: classification as “very serious problem” (closed
formulation of the question).
Source: Dunlap et al., 1993

Values and Value Orientations B 1.3.4

100
90
80
70
60
% 50
40
30
20
10
0
Germany

Great Britain

France

Wars/regional conflicts

USSR

USA

Japan

Destruction of the environment

Atomic, biological and chemical weapons

Food and population problems

Economic problems/energy crisis

Diseases such as cancer and AIDS

Ethnic, religious and language-related conflicts

Figure 6
Yomiuri Shimbun – cross-section of industrial countries:
“Problems threatening the international community”.
Source: Yomiuri Shimbun, 1991

scribed methodological criticism also applies to this
survey (see Section B 1.3.1).
The statement, “I would give part of my income if
I were certain that the money would be used to prevent environmental pollution” (Fig. 7a), met with
more agreement than rejection in each of the countries included in the WVS. The least number of surveyed persons agreed with this statement in western
Germany (less than 50% as opposed to 60% in eastern Germany), followed by Japan and Hungary. The
citizens in other European countries, but also in developing or newly industrializing countries showed a
considerably higher degree of agreement in some cases (over 80% in Turkey, South Korea, Chile, Denmark and the Netherlands, for example).
For the statement,“I would agree to an increase in
taxes if the extra money is used to prevent environmental pollution” (Fig. 7a), the rates of agreement
were similar regarding the response pattern, but lower in almost every case. Agreement and rejection
here were more or less equal among surveyed persons in western Germany (comparable to Ireland
and Japan, for example). A negative response domi-

nated strikingly in Hungary while China displayed a
very high rate of agreement. In most other countries
under study those in agreement with tax increases for
a specific (environmental) purpose outweighed those who rejected the latter.
The statement, “The Government has to reduce
environmental pollution but it should not cost me
any money” (Fig. 7a), produced an inconsistent picture for the countries included here, with clear majorities in Portugal and Italy (for agreement) and in the
Netherlands and Denmark (for rejection). A slight
East-West divide can be observed again for Germany, where on average roughly 50% of those surveyed agreed with the statement: in the old German
States most people agreed while fewer surveyed persons in the new German States were of the opinion
that environmental protection should not cost them
anything.
“All the talk about pollution makes people too
anxious” (Fig. 7b).This opinion was held to the greatest extent by those surveyed in Hungary and Chile. In
Russia, the Netherlands, western Germany and China, on the other hand, the ratio between agreement
and rejection was strikingly almost the opposite, indicating a high degree of sensitivity for the seriousness
of environmental problems in these countries.
The statement, “If we want to combat unemployment in this country, we have to accept environmen-
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tal problems” (Fig. 7b), predominantly met with
agreement in Nigeria, India, Chile, Portugal and
Hungary. In all other countries included in the survey, by contrast, there was a more or less clear rejection of it, especially in Russia but also in Germany.
One last opinion on environmental problems: the
statement, “Protecting the environment and fighting
pollution are less urgent than often suggested” (Fig.
7b), was rejected by a great majority of those surveyed in nearly all national samples.This, too, is an indication of a relatively high degree of awareness of
the problems, on the whole. Clear agreement with
this statement was found only in Nigeria.
Overall, the reactions of the population in many of
the countries selected here reveal a very problemconscious attitude towards environmental issues.
There are, however, considerable differences between individual countries, even in those with a comparable sociocultural and economic background.
This should be regarded as further proof of the large
number of cultural, socioeconomic, demographic and
other factors that may influence the attitudes and value orientations of people in a certain time-space
context. Only when all the data presented here are
viewed together with other variables (also those of
the WVS itself) further clarification would be possible. The willingness of those surveyed to contribute
to overcoming environmental problems, financially
as well (through less income or indirectly via a tax increase), is significantly high in many countries. This
potential should be taken notice of in national and
international policy to a greater extent than to date
and taken advantage of when implementing appropriate programs and measures.

1.3.5
Summary
The Health of the Planet Survey and the World
Values Survey provide valuable contributions to the
subject matter of this report. However, they cannot
and should not blind us to the fact that a standardized
worldwide survey system for recording environmentally related attitudes and perceptions of problems is
still lacking. Although corresponding surveys are
conducted in many countries, the problems related to
the methodology and formulation of the question in
such surveys (see Section B 1.3.1) make it impossible
to compare the respective results between countries
or over time.
Based on this, mention must be made of the current efforts for developing a standardized Global
Omnibus Environmental Survey (GOES) within the
framework of the Human Dimensions of Global
Environmental Change Programme (HDP) (see

WBGU, 1993). These initiatives should also be supported by Germany. On the one hand, surveys on the
basis of such a standardized instrument could be conducted in many countries simultaneously (cross-sectional) and, on the other hand, they would permit
statements regarding changes along the time axis if
repeated at regular intervals (longitudinal). When
designing such survey instruments, however, the
problem of providing the necessary degree of differentiation and, at the same time, of taking into account national, cultural, socioeconomic and other
context factors must be solved.
To carry out further research on the factors influencing the results of survey studies and/or to validate
such studies, it appears important to test corresponding hypotheses concerning influencing variables
through selective variation of methodological variants (e.g. parallel surveys with several forms of questions) and to elucidate them through more intensive
studies using smaller samples. Moreover, we emphatically recommend that all those who commission and
receive surveys resist the temptation to draw premature conclusions and always interpret survey results
only within the context of the respective methodology.

1.4
Environmental Education
Environmentally relevant modes of behavior are
learned from childhood (see WBGU, 1993). Whether
intentionally or unintentionally, a number of educational institutions or socialization actors, ranging
from family and friends to school, vocational training
and university as well as the place of work and the
neighborhood, are involved in this constant learning
and socialization process that takes place throughout
one’s life span. In view of this, environmental education represents an important way of unlearning environmentally harmful behavior and learning environmentally sound modes of behavior within the framework of global people-environment relations.
AGENDA 21 expressly demands a “reorientation of
education to sustainable development” (Chapter 36)
and additionally attaches importance to environmental education in the discussion surrounding the concrete definition of the concept of sustainable development.
In the Council’s view “environmental education”
encompasses all conceivable areas of education, i.e.
going beyond the field of school education that has
usually been the focus of educational policy debates
up to now. The definition of the UNESCO/UNEP
conference on environmental education that took
place in Moscow in 1987 can be regarded as the basis
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for forming such a concept:“Any process, in which individuals gain awareness of their environment and
acquire the knowledge, values, experiences and the
determination which will enable them to act – individually and collectively – to solve present and future
environmental problems, will be considered as environmental education or awareness raising” (quoted
according to Vinke, 1993).
There is obviously a considerable deficit in basic,
application and evaluation research on environmental education, both at the national and international
level (Bolscho, 1986, 1991 and 1993). Admittedly, in
German-speaking countries, for example, a number
of mostly pedagogically oriented studies are now
available in which environmental education was investigated within the school framework (Elger et al.,
1992c; Eulefeld et al., 1993; Rode, 1995), in the field
of vocational and adult education (Apel and Reith,
1990; Elger et al., 1992a and d) as well as outside
school (Elger et al., 1992b; Kochanek, 1991). Nevertheless, this area of research is still in a preliminary
stage. In English-speaking countries there are now
several journals with a corresponding focus (e.g.
Journal of Environmental Education, Environment
and Behavior, Environmental Values), which improves the situation accordingly. Furthermore, research results from the fields of psychology (particularly learning, motivational and environmental psychology approaches), sociology (especially value research) and ethics have direct relevance to fundamental mechanisms of environmental education.
The following analysis is based on studies and reports on the situation of environmental education in
individual countries, with the focus on activities in
developing and newly industrializing countries. Both
formal educational systems, which are usually staterun, and non-formal initiatives are examined, in particular the environmental education activities of
NGOs. While sufficient corresponding information is
available for Germany, Europe and the USA, the
data base for other countries and continents is not as
broad and more difficult to access. Therefore, an attempt will be made to reveal corresponding trends
and basic problems on the basis of exemplary findings. In contrast to the primary distinction between
different groups of countries according primarily to
economic and technological aspects, as was introduced in the Council’s 1993 annual report (WBGU,
1993), a simplified categorization into “developing
countries” (including newly industrializing countries) and “industrialized countries” is justifiable in
connection with education.

1.4.1

Development, Standards and Problem Areas of
Environmental Education

1.4.1.1
Political Declarations Regarding Environmental
Education
Over the past two decades the importance of environmental education was emphasized in lots of political declarations of intent, initiatives or programs on
a national and international level (SRU, 1994; Box 5).
It was the 1972 UN Conference on the Human Environment in Stockholm that first drew attention to
questions of environmental education at the international level by working up a concept on this field. In
1975 the International Environmental Education
Programme was established by UNESCO and
UNEP at the recommendation of the Conference.
The first UNESCO conference on environmental education took place in Tbilisi in 1977 and triggered decisive impulses for further development of environmental education. Even at that time environmental
education was regarded as an integral part of ongoing educational processes that extend beyond school
education and last one’s entire life. The aims of environmental education were specified as: creating
awareness, acquiring knowledge, conveying attitudes,
learning skills and making participation possible.Another UNESCO/UNEP Conference in Moscow in
1987 adopted an “International Strategy for Action
in the Field of Environmental Education and Training for the 1990s”, in which the concept of sustainable
development appears for the first time in an international document on education. The 1992 UNCED
also dealt with educationally relevant issues, as can
be seen in Chapter 36 of AGENDA 21 (see Section B
1.1).
At the national level the 1971 Environmental Program of the German Federal Government already
established and required educational measures regarding environmental protection. On the basis of
this program, environmental topics were increasingly
incorporated into curricula and school books, though
the main emphasis was on describing pollution rather
than examining causes, background and political consequences. In recent years the reports of the Sachverständigenrat für Umweltfragen (Council of Experts
for Environmental Issues, SRU) (SRU, 1994) and of
this Council (WBGU, 1993 and 1994) have expressly
established a link between sustainable development
and environmental education.
These activities, declarations, decisions and recommendations show that the general significance of
environmental education has clearly been recog-
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nized within the framework of national as well as
international policy. A common feature of all initiatives is the concern for the environment as well as the
realization and the resulting demand that environmental education must be viewed as a part of environmental policy and corresponding educational
measures have to be taken. The impression conveyed
up to now, however, is that the various political recommendations have more of a symbolic function rather than seriously pursuing the goal of concretely defining and implementing environmental education at
the various levels and in the various fields (see also
Schneider, 1993).

1.4.1.2
Environmental Education in Practice: Criteria,
Standards and Deficits
In the course of the over twenty-year-old history
of environmental education it has become accepted
that environmental problems cannot be solved by administrative, technical or economic means alone. On
the other hand, there is agreement that the conveyance of knowledge is not sufficient with regard to environmental education and that environmentally sound action depends on a wide range of influencing
factors instead (WBGU, 1993).Today the principle of
sustainable development seems to provide a suitable
reference framework for taking educational concepts
into consideration. Accordingly, educational initiatives are beginning to face up to this concept. The
standards or criteria for successful environmental education that have emerged in the course of time (Box
6) also seem suitable for giving life to the concept in
the field of environmental education. Due to the lack
of evaluation studies that might furnish reliable results on the actual effects of environmental education measures, however, it is not easy to reconstruct
generally valid conditions for successful environmental education.
Against a background of different traditions and
cultures, people encounter a wide variety of situations in their daily lives in which many examples of
environmental problems manifest themselves. Environmental education should start by looking at such
experiences and asking about the combinations of
causes and the problems involved as well as offering
possible concrete forms of action to take (situation
orientation).Within the context of extensively “invisible” global environmental changes or those looming
in the future, however, such fields of experience frequently have to be created in the first place with the
help of suitable media (simulation).
As a rule, environmental problems are characterized by conflicts of interest, varying assessments and

diverging ideas about the consequences of actions.
Therefore, environmental education must be integrated in the social and political context.The political
background has to be examined so that decisionmaking criteria can be offered to the learners for
their own actions. It is this very problem orientation,
however, that repeatedly leads to conflict between
environmental education and politics and society in
the respective country because central areas of society, such as the prevailing lifestyles as well as the organization of work, housing and transport, are called
into question. Social expectations and influence primarily leave their mark on formal educational institutions whereas informal NGOs, at least in western
democracies, are given greater freedom for action in
most cases.
To recognize these conflicts of interest, to understand them and, if possible, become involved must be
one of the aims of environmental education. Accordingly, learners should be enabled to take self-determined, responsible action.The existence of participatory structures, therefore, promotes successful environmental education. However, people must also
have participatory abilities in the form of communicative and social competence for understanding,
weighing up possibilities and negotiating compromises that again have to be promoted within the
framework of educational initiatives.
Action orientation can take on many different
forms in environmental education. Within the school
context, for example, it ranges from the investigation
of a body of water or the ecological shaping of the
school and the drawing up of an information brochure on a current environmental problem to participation in an environmental initiative.
Environmental education in the sense of holistic
learning is not only viewed in the context of “natureoriented education”, as has emerged recently. It is
not enough, for example, to address solely aspects of
environmental problems related to the natural sciences or to technology. Ethical, social and societal aspects of people’s everyday lives also have to be discussed. Recognition of the complexity of global people-environment relations includes at the same time
the ability to reflect and critically question the actions of both individuals and society. In order to motivate learners to adopt environmentally sound beaviour, emotional aspects (e.g. pride or fear) should be
taken into account, which are often neglected (Lantermann et al., 1992; Vinke, 1993).
From the point of view of sustainable development in particular, environmental education is aimed
at anticipatory learning. What is required is a way of
thinking that takes into consideration expected developments in and mutual influences of the natural
sphere and the anthroposphere in the shaping of our
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BOX 5
National and International Political
Environmental Education Initiatives
Year

National

1971

Environmental program of the German
Federal Government

International

1972

UN Conference on the Human Environment
in Stockholm
UNESCO Intergovernmental Conference
on Environmental Education in Tbilisi

1977
1978
1980

1986
1987

1988
1990
1991

UNESCO follow-up conference in Munich
Conference of German Ministers of
Education resolution on environmental
education in schools
BMBW symposium “Environmental
education: A task for the future”
1987 report of SRU

BMBW work program “Environmental
Education”
BLK resolution on incorporating
environmental issues into the educational
system
BLK program “Vocational Environmental
Education”
Enquete Commissions “Education 2000”
and “Protecting the Earth’s Atmosphere”
Recommendations on vocational
environmental education made by the
Federal Institute for Vocational Training
(BIBB)

1992
1993
1994

European UNESCO Regional Workshop on
Environmental Education in Essen

UNESCO/UNEP International Group on
Environmental Education and Training in
Moscow

Decision of EC Council of Ministers on
environmental education

UN Conference on Environment and
Development in Rio de Janeiro (UNCED)
1993 report of WBGU
1994 report of SRU
1994 report of WBGU

1995

present lifestyle despite all uncertainty (Dörner,
1987). The result is an expansion of the individual
“preference horizon” through the addition of the dimension of future needs as well as of the (hypothetical) preferences of future generations.
This shows already that in environmental education the conveying of knowledge, up to now is frequently the only step taken, especially within the
framework of formal educational systems, is merely

Special WBGU report on 1st Conference of
Parties to the Framework Convention on
Climate Change

regarded as one requirement, though an important
one, for learning more environmentally sound behavior (WBGU, 1993). The conveying of knowledge in
this context must never be understood as purely the
transmission of information, but always as enabling
people to think in terms of solving problems, which
includes thinking beyond the local and regional situation (Dörner, 1989).
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BOX 6
Criteria for Successful Environmental Education
– learning from experience (situation orientation),
– integration into social and political context

Essentially environmental education is always aimed at changing modes of behavior. By implicitly altering attitudes and dispositions to taking action, it
can also indirectly contribute to responsible environmental behavior through a change in social values.
Such efforts are considerably hindered by the fact
that there is (still) no political consensus on the objective of this altered behavior within a national or
international framework. As a result, the controversies that are well-known in connection with practical
environmental policy are, to a certain extent, reflected in the efforts being made in the educational
field.
Attempts to reach a consensus on environmental
policy goals is a matter for national and international
political discourse. Environmental education can and
must be involved in this process, thus inevitably making it political education as well. For this reason it will
always act in the space between diverging interests.
An additional difficulty is that, even if such a consensus on general guidelines for action existed, sufficiently reliable knowledge provided by the social and
behavioral sciences on the various conditional factors of human action is either still lacking or has not
been sufficiently taken into account to date.

1.4.1.3
Environmental Education in Industrialized
Countries
A critical assessment of (state-run) environmental
education activities in Germany can be found in the
most recent report of the Sachverständigenrat für
Umweltfragen (Council of Experts for Environmental Issues, SRU, 1994) so that a detailed discussion is
not necessary at this point. According to this report,
the didactic criteria that have long been demanded
for environmental education are gradually being adopted in German schools. Teachers are increasingly
prepared to accept and implement basic standards of
appropriate environmental education, in spite of the
many institutional and subject-related barriers
(shortage of time, inflexible forms of organization, inadequate further teacher training, dominance of

–
–
–
–
–

(problem orientation),
participation,
learning through action (action orientation),
holistic learning,
anticipatory learning,
relative significance of conveying knowledge.

thinking in terms of specific subjects).There is, for example, a greater tendency to use environmental situations that are important in the local and regional environment of the learners as the basis (situation orientation). In addition, greater attempts are being
made to enable learners to deal with environmental
problems, for example, by orienting learning processes to restructuring the school or immediate environment (action orientation). Finally, the social context of environmental problems is also increasingly
taken into account (problem orientation). A comparison of the curricular structure of environmental education between 1985 and 1990/91 shows an extension that includes, in particular, subjects outside of
the natural science field, such as religion, art and history as well as languages (Eulefeld et al., 1988 and
1993; Bolscho, 1989 and 1993).
The results of the project Environment and
School Initiatives (ENSI), in which, among other
things, didactic concepts were to be developed for
improving environmental education (OECD, 1993),
may provide information on the status and standards
of environmental education in the OECD countries.
According to this study, certain standards of environmental education are accepted and striven for in all
19 countries concerned. In the national projects, for
example, reference to local and regional environmental developments is emphasized as the primary
objective.This situation orientation is given a specific
national or regional accent while the institutional
structures of the educational system in addition to
subject-related aspects influence practical implementation: in projects in southern European countries, for instance, the issue of “environment and
tourism” plays an important role. Frequently there is
a focus on the field of “waste” and usually a specific
action orientation is striven for, such as in the form of
pupil participation in keep the landscape clean campaigns. Northern European countries, on the other
hand, often orient environmental education projects
to aspects of protecting natural resources. In Norway,
for example, there is a project in which pupils are involved in surveying and monitoring systems regarding water quality. As far as problem orientation is
concerned (not only in the OECD countries partici-
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pating in ENSI), there is a tendency of excluding this
criterion. In most cases, the immediate region remains the sole reference point for environmental education and the originally meaningful criterion of situation-oriented environmental education is not extended beyond the local situation. The frequent demand, “Act locally, think globally”, is thus more of a
theoretical principle than practical reality at the moment.
Whether these developments, which apply to the
majority of the OECD countries, already indicate a
“reorientation of environmental education to sustainable development” must remain open for the
time being. The fact that the need and difficulties of
practical implementation of such a reorientation
have been recognized is shown by a critical note in
the Hungarian ENSI national report (House, 1994):
“The basic conflict in environmental education is
that it wishes to make children accept the attitudes
that are in direct contrast to the models presented by
the modern consumer society.”

1.4.1.4
Environmental Education in Developing
Countries
When the term “education” is used, certain social
developments and structures are usually assumed, at
least with regard to school education, e.g. an institutionalized educational system in an open, democratic
society as well as sociocultural structures on which
the educational objectives are based. Educational
and socialization processes in other regions of the
world, however, are difficult to analyze with such a
Eurocentric view of education. It seems more meaningful in this context to describe the objectives of environmental education pragmatically as “man’s/woman’s approach to dealing with his/her social and
natural environment”.
The basic problems of environmental education in
developing countries can be described on the basis of
available reports and studies from three points of
view:
– Is there a social policy interest in environmental
education?
– Can formal educational systems open themselves
to environmental education?
– Has the field of environmental education, defined
as a critical corrective to social developments, to
be viewed more outside of formal educational systems?
Environmental Education and Social
Policy Interest

Top priority, particularly in developing countries,
is frequently attached to economic, i.e. industrial, development in most cases. It is argued that impairment
of environmental resources must initially be accepted, and that poverty is “the greatest enemy of the
environment”. In this nation, only when a certain economic and technological level has been reached, can
efforts be devoted to environmental protection:
“First development, then environmental protection”.
There are many indications that this way of thinking
also has an effect on plans and projects for intensifying environmental education in developing countries, at least to the extent that environmental education takes place within the framework of state educational systems (for the Caribbean region see Hickling-Hudson, 1994).
An environmental advisor of the Jamaican government points out another aspect that is significant
for environmental education projects in other developing countries as well: “Since the environment
movement is being carried by those who are white,
wealthy and young, the perception among needy and
disfranchised, in both poor and rich countries, is that
environmentalists care more about plants and animals than about people” (according to HicklingHudson, 1994). The conclusion can be drawn that environmental education in developing countries only
has a chance if people perceive it as important for
their everyday life. This importance, however, cannot
be forced on them “from the outside” but must develop on its own against the background of traditions
and interests of those concerned and within the
framework of participatory structures.
An example of how global environmental problems and programs aimed at solving them are perceived by developing countries not as self-determined but as determined by others is the case of species protection.After pointing out that 70% of the Indian population works in agriculture, Vandana Shiva
concludes that the availability of seeds for these people symbolizes “democracy, freedom and ecology” as
“the foundation for sustainable agriculture”. If foreign corporations patent property rights and rights of
use in order to market species diversity and utilize it
as raw material, then this represents “bio-imperialism” (Koch, 1995). Therefore, environmental education projects based on global interrelationships
should not dispose of developing countries pretending global environmental protection, and should not
ignore the interests of the people concerned and
their perception of the environmental situation:“The
imperialistic category of global is disempowering at
the local level” (Shiva, 1993).
Environmental Education as Part of
School Education
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The question of whether formal educational systems can incorporate environmental education must
be viewed against the background of harsh criticism
of the development of educational systems in developing countries sometimes heard: they are alleged to
be largely “dysfunctional” because they primarily
provide training for the “modern sector” and thus do
not take into account the traditions and cultures of
the respective countries (Goldschmidt, 1993). “The
subject matter and curriculum has little or nothing to
do with the everyday lives of those concerned. Learning does not help to satisfy the basic needs, to cope
with everyday life”; therefore, quantitative improvement is not meaningful “without a qualitatively completely altered basic educational system” (Datta,
1992). Treml (1992), too, refers to a “failure in the development” of the educational system: “Education,
from which so much was expected, did not prove to
be the lever for development that was hoped for, but
was often an obstacle to development because it produced or reinforced social and cultural disparities instead of reducing them”.
In view of this and similar analyses, environmental
education in developing countries seems to have the
best chance if it is integrated into an ecologically oriented basic education system. Basic education generally encompasses formal school education for children and adolescents under 15 as well as educational
programs for adolescents and grown-ups who do not
attend school. On the basis of basic education, “the
cultural identity of the individual and of society”
(BMZ, 1992) can develop, thus meeting an important
requirement for participation, which is in turn a key
criterion for successful environmental education.
Moreover, environmental education as a part of basic education could also lead to qualitative improvements in basic education, an assumption implicitly
made in much of the discussion over environmental
education in the industrialized nations. Some of the
initiatives in developing countries are already showing that this strategy is certainly meaningful (see Section B 1.4.3.2), especially since at least a portion of
the children and adolescents in developing countries
are acquiring elementary skills, despite all the shortcomings and problems that exist, particularly in primary school.
However, the training of the teaching staff and
their view of the school’s tasks may be a barrier to the
integration of environmental issues into the curricula
of state-run schools, not only in developing countries.
A survey of teachers in Jamaica showed that although they verbally attached great importance to
environmental education in school, they placed the
main emphasis in daily teaching practice on conveying traditional knowledge of the subject matter (Taylor, 1988). Within the framework of environmental

education, such knowledge usually concerns conservation, without taking adequate consideration of cultural, demographic and socioeconomic aspects.
Environmental Education Through NGOs
Large portions of the world’s population, particularly in developing countries (e.g. poor, unemployed
or illiterate persons and women), can either not be
reached at all, or only with difficulty, via school or vocational training measures of the formal educational
system. Since the formal educational systems in developing countries, moreover, have proved to be largely incapable of innovation, the genuine field of environmental education should perhaps be regarded
as lying outside of these systems. There is extensive
agreement that action- and problem-oriented learning quickly reaches its limits within the framework of
formal educational systems. This is why the educational work carried out by NGOs frequently has the
function of being a necessary addition as well as a
critical corrective, due especially to its clearly higher
acceptance among the population. Few reliable findings are available regarding its actual influence, however.
In the 60s and 70s NGOs often had the aim to act
completely independently of the central government
in developing countries in matters involving education. They frequently found themselves in the situation of offering services that could not be provided
by the state (e.g. basic educational projects in crisis
areas). Due to their capacity and their view of themselves, most organizations were unable to perform
the required tasks in the long run, however. Archer
concludes from this: “Making this organic link between the experiences in grass-roots micro-projects
and macro-level lobbying work is perhaps the greatest challenge faced by the NGOs today” (Archer,
1994).
An empirical survey on NGOs in Venezuela shows how difficult this is. According to a local NGO
staff member, the biggest problem is “obtaining new
members” who “have to deal with a society in which
environmental awareness hardly exists” (Gonzalez,
1992). Small NGOs, however, lack funds and the necessary organizational framework so that their political effectiveness is limited.
De facto, NGOs work together with state educational systems in many areas today, e.g. in further
training courses for teachers. In spite of reservations
on principle – NGOs are often afraid that the state
will take over in such cases – the prevailing view is
that cooperation is necessary. It is an illusion that
“educational experience outside of the school can replace learning at school”; what is necessary is a “combination of formal and non-formal places of learning” (Karcher, 1994).
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Because of their double function of providing
both local and global perspectives, NGOs are involved in both the local and the global (environmental) policy context. This also involves the basic political conditions that in some cases place considerable
restrictions on the function of NGOs as a critical corrective to state environmental policy objectives and
strategies in many developing countries. Although
the governments do admit to positive aspects of the
NGOs, they see a number of serious problems in connection with the latter. In this notion, NGOs tend to
takt a simplified view of environmental problems,
their staff is not sufficiently qualified and has too little experience, etc. (Ganapin, 1991). Fundamentally
different positions emerge here between governmental and non-governmental environmental policy (and
thus environmental education as well). It can be assumed that NGOs are frequently criticized by the
government due to their role in opposition to a onesided, economically oriented development at the expense of the environment and the population. Because they are involved in political and economic
fields of conflict, their possible role ranges between
two poles, that of “mediator between the environment and politics, between the population and the
government” and that of “one of the players in the
corridors of power” (Hoering, 1994). The manner in
which specific tasks are assigned to this role depends
on the political situation in the respective country.
Environmental protection and democracy frequently
prove to be “two sides of the same coin” (Hoering,
1992).
Furthermore, environmental problems and the respective country’s openness to the latter differ very
greatly, even from a global point of view. An important aspect for successful environmental education,
for example, concerns the main environmental problems faced by a country, both locally and nationally,
e.g. overexploitation of natural resources, tourism, intensive agriculture or industrialization. A study on
the environmental movement and environmental education in Venezuela shows, for example, that oil production in this country overshadows all other environmental problems to a certain degree (Gonzalez,
1992).

1.4.2
Activities Concerning Environmental Education
in Germany: Global Aspects
In past years a number of educational initiatives
have been established by governmental and nongovernmental institutions in Germany that deal with
global environmental problems, in particular those
connected with the climate, and with approaches to

sustainable development. Several examples will be
examined in detail below.

1.4.2.1
Activities in Connection with Schools
The issue of “environment and development” still
plays a minor role, even in comparison to other environmental issues, in the formal educational system,
which is characterized by a governmental framework
and direct or indirect influence. Global environmental questions have only marginal importance in
schools, and even more in the field of vocational
training (Bolscho et al., 1994; Eulefeld et al., 1993).
Although an increase in courses related to the environment has been observed at universities and colleges in recent years, this trend cannot be designated
as an integration of the issue of “environment and
development” into the individual courses of study
(Wissenschaftsrat, 1994).
As a follow-up to the work of the Enquete Commission of the German Bundestag on “Preventive
Measures to Protect the Earth’s Atmosphere”
(1990a, b and c), a commission of experts worked up
proposals for implementation of their recommendations in the educational system (BMBW, 1990). It
proved to be very difficult to include global environmental changes directly in educational practice; especially the fact that they cannot be experienced and
assessed to an adequate extent poses a crucial problem in the context of environmental education.
Therefore, global environmental problems should be
depicted such that the learners can perceive a connection to their everyday experiences. The Commission recommends that schools include subject matter
that is important for protection of the Earth’s atmosphere in existing curricula and then establish a link
between all such subject matter. According to these
concepts, the focus of environmental education in
schools should not be placed on conveying traditional, subject-centered knowledge. However, the
recommendations of the Commission in this respect,
such as in favor of interdisciplinary environmental
education, are not very extensive and more of a general nature (BMBW, 1990).
Pilot projects for conveying basic knowledge on
the protection of the Earth’s atmosphere and pointing out practical ways of taking action (particularly
with regard to energy) have been launched at different levels and take these recommendations into consideration. In Hamburg, Lower Saxony and Schleswig-Holstein, for example, a pilot project of the Commission of the Federal and Länder Governments
(BLK) on “Energy Use and Climate” was initiated in
August 1991 (BLK Modellversuch, 1991). Numerous
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teaching materials were developed and further teacher training courses were conducted in connection
with the project in these three German States. Many
of the approaches pursued in connection with the pilot project show that topics oriented to global interrelationships can even be integrated into lessons in
an action- and situation-oriented form within the
framework of existing school and subject structures .
Further examples of treating the topic of “Protection of the Earth’s Atmosphere” in a school context
include other pilot projects (Illing et al., 1994; Landsberg-Becher, 1991; Lehrer- und Schülergruppe,
1990), recommendations of the Boards of Education
on environmental education (e.g. Ministry of Education and the Arts in Lower Saxony, 1993) as well as
papers in teaching journals (e.g. Horlacher and Urban, 1992; Künzel and Künzel, 1992; Zachow, 1993). It
clearly appears less likely that teachers will be motivated to try out new subject matter and forms of instruction through the external conditions at schools;
rather, immaterial incentives play a greater role, such
as the possibility of cooperation with other schools,
publication of the results of school work or the recognition frequently connected with such initiatives
(Eulefeld et al., 1993). Reliable statements on the actual implementation of recommendations and proposals, and even less so on their effectiveness with respect to environmentally sound action, cannot be
made as yet, however.
The present situation regarding further training
for teachers can be regarded as inadequate in connection with environmental education (Eulefeld et
al., 1988; Eulefeld, 1993). In addition to the lack of
suitable interdisciplinary further training concepts
and courses, especially concerning issues like “environment and development”, there is frequently a
shortage of financial and human resources, such as
those necessary to cover lessons cancelled due to further training courses.
In the school context development education
(also called: “development policy education” or
“learning in connection with the Third World/One
World”) in contrast to environmental education already has a certain tradition as an interdisciplinary
field of learning . Even though both fields have common concerns, especially from the point of view of
“environment and development”, the close interlinkage between environmental and development policy
issues has yet to be sufficiently realized to date and
opportunities for mutual enhancement are not taken
advantage of (Scheunpflug-Peetz et al., 1992). This is
largely due to the fact that interdisciplinary scope
and perspectives first have to be created in curricula
defined by subject-based structures. The didactic discussions in both areas of education to a large extent
take place independently of each other although in-

tegrative concepts that would take greater account of
the complexity of the problems are increasingly
emerging, particularly in view of a certain “competition” between the two areas over interdisciplinary resources.

1.4.2.2
NGO Activities
Outside of the school NGOs have established a
whole range of heterogeneous educational initiatives
centered around the issue of “environment and development” that are usually not well coordinated
with one another. Examples of such activities will be
presented in the following.
The support and coordination of activities related
to climate protection at the local or municipal level is
the aim of the Alliance of European Cities with the
Indigenous Peoples of the Rainforest for the Conservation of the Earth’s Atmosphere (Box 7). The work
carried out by this climate alliance is governed by the
principle of “think globally, act locally”.
The “Nordlicht” Climate Protection Campaign, initiated by psychologists at the University of Kiel, is
attempting to put social science findings regarding
environmental awareness and environmental behavior (WBGU, 1993) systematically into practice in an
action-oriented educational initiative with a broad
impact (Box 8).
Some NGOs carry out special environmental education work for children and adolescents with the
aim of promoting environmental awareness and environmentally sound behavior on the part of this target group (Box 9).
As a result of the Rio Conference in 1992, most
NGOs in Germany joined forces as the Forum Umwelt und Entwicklung (Forum for Environment and
Development), among other things, in order to coordinate their work better. The Projektstelle Umwelt
und Entwicklung (Project Center for Environment
and Development) serves as a coordination instrument and place for exchanging commonly elaborated
positions. It maintains contacts to organizations in
developing countries and carries out coordination
with international associations. One of its tasks is to
point out to the German public the interrelationships
between the environment and development and the
consequences of the way of life and production methods of the industrialized countries for Third World
countries.
Development policy issues have long been established in a variety of ways also in educational work
outside of the school (e.g. on the part of churches, organizations and independent institutions) as well as
in adult education. In these fields they are increas-
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ingly linked to ecological approaches. Within the
framework of many activities there is an attempt, at
the same time, to teach and live according to alternatives, on the basis of a critical appraisal of the lifestyle
of the “North”: people should practice in their own
environment that which is deemed to be “sustainable” according to a global perspective.The youth organizations of churches and conservation groups are
also increasingly devoting themselves to development policy issues with global ecological focal points
and the same applies to initiatives concerning fair
trade with countries of the “Third World” (Glöge,
1993; Pinzler, 1994; Durning and Ayres, 1994).
“Development centers”, as they are called in the
Netherlands, would be possible forums for greater
exchange and mutual benefit between governmental
and non-governmental initiatives for ecologically
oriented development education. The National Commission for Development Policy Information and
Public Awareness (NCO), an independent foundation, is the umbrella organization of the 22 centers for
Development Cooperation (COS) in the Netherlands that are supported by the Ministry for Development Cooperation (MEZ). Churches, trade unions,
employers’ organizations, agricultural organizations
as well as women’s and youth organizations are represented there, too.
These and similar approaches to development education and its extension to include ecological as-

BOX 7
Climate Alliance
The Alliance of European Cities with the Indigenous Peoples of the Rainforest for Preserving
the Earth’s Atmosphere, which now comprises
roughly 350 cities, was established at the beginning of the 90s (Klimabündnis/Alianza del Clima,
1993). On the basis of a manifesto, the Climate Alliance pursues the goal of altering the wasteful
lifestyle in the urban centers of Europe and, in
particular, reducing the emission of gases threatening the climate. In addition, the cities support
the peoples of the rainforest (especially in the
Amazon region) in asserting and defending their
rights so that they can contribute to sustainable
use of the rainforest and protect the climate
through their way of life.
The Climate Alliance performs an important
educational function in that it establishes relationships between people living under very different conditions in cultures far removed from one

pects have obviously only become known within a
small community to date, however. A broader resonance to what are sometimes very remarkable conceptual drafts (Zahn, 1993) would be desirable.
The NGO activities in the field of environmental
education only briefly described here make it clear
that many initiatives with a global perspective have
been launched in recent years.They stand out in stark
contrast to comparable initiatives of institutionalized
educational bodies that usually “remain stationary”
at the national level. In addition, the educational initiatives of the NGOs are more action-oriented,
cooperative and participatory. Overall, the activities
of NGOs have clearly been underestimated or not
well-known enough up to now. In the meantime,
however, they are able to play an important role in
supplementing school-based environmental education activities. Moreover, it may be possible for
NGOs, through their environmental education work,
to address new target groups that have not (yet) been
reached by formal educational institutions.

another through efforts towards international
cooperation and motivates these people to take
action to achieve the common goal of climate protection. A project is currently in the process of assessing the various educational activities of the
German cities in the Alliance. It shows already
that most of these activities and measures concern
the environmental issues (energy, transport, waste) while development policy ones have only
been touched on in passing. A positive aspect is
that many educational activities are being carried
out in cooperation with other partners (local energy suppliers, adult education institutions, kindergartens, etc.) and thus address very different
target groups.
Extensive information is not yet available on
the activities of cities belonging to the Alliance in
other European countries. Climate Alliance activities are primarily taking place in western and
northern European countries, with the Netherlands standing out by virtue of a large number of
interesting projects there.
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1.4.3
Activities Concerning Environmental Education
in Developing Countries: Global Aspects

1.4.3.1
Activities in Schools
As a rule, great importance is attached to the promotion of basic education in developing countries. In
the “Sectoral Concept” of the Federal Ministry of
Economic Cooperation and Development (BMZ) the
“promotion of basic education in developing countries” is described as a guideline for projects in the
field of education (though the highest priority is still
given to vocational training in the respective budget
items) (BMZ, 1992 and 1993). The World Bank, too,
has declared its commitment to greater promotion of
basic education, primarily through the support of deprived schools in rural regions (World Bank, 1991).
Various projects demonstrate that the integration of
environmental issues into the curricula of schools
providing general education and, in particular, primary schools is increasingly recognized as a necessary task and that an attempt is being made to implement it (Boxes 10 and 11).
The Deutsche Gesellschaft für Technische Zusammenarbeit (German Agency for Technical Coopera-

BOX 8
The “Nordlicht” Climate Protection Campaign
The Nordlicht Climate Protection Campaign
(Prose, 1995) links a whole range of factors having
a potential influence on behavior within the scope
of a social marketing approach and simultaneously implements several of the above mentioned
criteria for successful environmental education
work: people taking part in the campaign are given leaflets with practical tips for saving energy
and reducing private automobile traffic. As a kind
of self-commitment, they can choose what sort of
voluntary action they wish to perform (for example, buying energy-saving bulks) and/or set themselves specific goals (e.g. reduction in the number
of kilometers driven every month). In addition,
they are supposed to provide for further distribution of the leaflets in their local area, initiating a
“snowball effect”, if possible with the support of

tion, GTZ) has carried out projects for the promotion of basic education in several countries of Africa,
Asia and Latin America (Bergmann, 1992). Even
though environmental protection aspects were not
the focus of these projects, a number of learning units
on issues involving environmental and resource protection were included in the respective teaching materials and teachers’ recommendations (e.g. erosion
protection, farming suitable to the location). Generally, however, environmental education has increasingly been taken into account in the planning and implementation of development projects only in the
past few years due to the significance of environmental problems in developing countries (Vinke, 1993).

1.4.3.2
NGO Activities
NGOs, particularly in developing countries, are
becoming more involved in environmental education
activities that are aimed at promoting environmental
awareness and environmentally sound modes of behavior, as well as exertion of influence on environmental changes. The pedagogical strategies of NGOs
vary according to ecological, political, economic and
cultural context, as demonstrated by examples from
the Philippines and Thailand (Boxes 12 and 13).

local sponsors. The activation of such local social
networks is aimed at a credible, personal further
recommendation of environmental protection
measures, i.e. a multiplier effect. Finally, all activities are to be reported back to the initiators so
they can be documented and processed for regular interim assessments as part of press work.
A subdivision of such assessments according to
towns or town districts makes it possible to organize actual energy-saving competitions and additionally demonstrates that, taken together, “small
campaigns” by many people for the promotion of
climate protection can produce measurable effects. Within the described framework concept,
which is open for creative modification by the participants, over 14,000 newly installed energy-saving devices and nearly 120,000 “kilometers saved”
were reported for the entire Federal Republic of
Germany within a short period (1994-95); the
number of unreported cases is probably considerably higher.
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BOX 9
Exemplary NGO Activities for Children and
Adolescents as Target Groups
The now concluded ozone campaign of the
Umweltstiftung WWF-Deutschland was an attempt to illustrate local environmental problems
and make use of the experiences of children and
adolescents. Since “invisible” environmental conditions were made visible, the approach appears
worth considering in connection with global environmental changes, too. Within the framework of
the campaign tobacco plants were used as bioindicators in order to detect surface level ozone. The
participants were given detailed informative and
teaching material as well as suitable seeds.
Reports for the period from 1993 to 1995 are
available on campaigns carried out by 145 schools,
14 youth groups and two universities. The studies
conducted showed that 10% of the tobacco plants
were damaged by surface level ozone.With regard
to pedagogical aspects, the initiators stated: The
results “do not convey the impression of an imminent environmental disaster. Nevertheless, they
demonstrate the seriousness of the situation and
leave no doubt about the necessity of combating
the problem” (Umweltstiftung WWF-Deutschland, 1995).
The worldwide operating environmental organization Greenpeace also regards environmental education for children and adolescents as one
of its tasks, frequently on the basis of contacts to
schools. In its view environmental education

1.4.4
Survey on the Status of Environmental
Education in International Comparison
With the support of the Foreign Ministry, the
Council requested information on the status and perspectives of environmental education in selected
countries from German diplomatic missions at the
end of 1994. The following (tentative) analysis of the
material received from 41 countries includes written
information from the embassies as well as various
materials made available, in most cases, by official offices. The following aspects are taken into account
here:
– legal framework conditions,
– governmental plans, programs and activities concerning environmental education,

should contribute to concrete environmental protection. Accordingly, the didactic focus is placed
on action orientation. In addition, environmental
education is to be based on people’s experiences
and has to contain social, artistic, poetic and sensory elements as well. In addition, it is closely linked to cultural and social criticism and thus is at
the same time to political education. It is supposed to promote holistic thinking and action as
well as critical awareness and to prompt people to
become active, both individually and together
with others.
The “Greenteam” Project, initiated by Greenpeace Deutschland but also pursued in several
other countries, is intended to encourage small
groups of children and adolescents between the
ages of 10 and 14 to tackle, work on and solve or
at least defuse local environmental problems on
their own (Greenpeace, 1994). The individual
“Greenteams” composed of 5-7 young persons set
their own goals. However, they frequently work
together with an adult who supports them but is
not supposed to have an influence on their specific actions and way of working. If they wish, the
teams can receive support from Greenpeace at
any time. The work of the individual “Greenteams” is coordinated centrally, contacts are established, further training is offered to support
persons and working material suitable for children and adolescents is developed. The over 1,200
“Greenteams” that were established in Germany
by mid-1994 bear witness to the great resonance
to this concept.

– NGO activities,
– cooperation between governmental and non-governmental institutions,
– availability of working materials, recommendations, etc. for environmental education.
With regard to the legal framework conditions for
environmental education, there are references to
and/or regulations concerning environmental education both in the environmental and educational legislation in most of the 41 countries. In many cases the
legal framework is quite refined while implementation usually leaves a great deal to be desired. This applies particularly to younger states whose legislation
is still in the process of being set up or has been established only recently.The most advanced are the legal framework conditions in the industrialized countries where environmental education is addressed
not only within the school context, but also outside of
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BOX 10
Teacher’s Manual of the African Social and
Environmental Studies Programme
The teacher’s manual entitled “Environmental
Education for Sustainable Development for Primary School Teachers and Teacher Educators in
Africa” was created at the initiative of the African
Social and Environmental Studies Programme
(ASEP) and with the participation of educational
experts from 15 African countries (Muyanda-Mutebi and Yiga-Matovu, 1993). It contains specific

schools as well as in connection with vocational training, whereas schools are the focus of attention in the
developing countries.
Since the 1992 UNCED governmental plans and
programs concerning environmental education have
been expanded or first developed in several developing countries, in particular. In some of these environmental plans and programs there is mention of the
connection between sustainable development and
environmental education. This is especially the case
in younger countries where, however, concrete implementation of the program seems to be difficult.
The commitment of NGOs in environmental education varies in the individual countries, tending to be
stronger in more federal and/or industrialized countries than in more centrally governed states. Since
some of the German embassies could not make any
statements regarding NGO activities, however, reliable data cannot be provided in this regard. With the
exception of Japan, the commitment of NGOs in environmental education is stronger in countries in
which environmental education generally is at a high
level. On the other hand, it must be recognized that
NGO educational initiatives are frequently established with international support in countries that are
less developed and do not carry out any activities of
note in the field of environmental education. The focus there is on local or regional anchoring of the initiatives through efforts to integrate the population
directly into the respective projects.
The cooperation between governmental and nongovernmental institutions does not display a uniform
picture either. Such cooperation does take place in
the industrialized countries, though relatively unsystematically. Cooperation with NGOs is frequently
sought by state institutions in the developing countries. Since the NGOs in these countries operate within an international context in many cases, one can

suggestions for providing practice- and action-oriented environmental education as well as basic information for teachers. Current and politically
controversial issues regarding the local and regional environment of the pupils are also dealt
with, such as the question of clearing forests in favor of agricultural use.
The ASEP initiative was implemented in a
multinational project in Kenya, Tanzania and
Uganda with the support of the GTZ. The project
is to be continued with the participation of additional development services after a trial phase of
two and a half years (GTZ, 1993).

presume that governmental organizations also wish
to tap additional resources in this fashion.
As far as working materials and recommendations
for environmental education are concerned, a substantial gap is perceptible between industrialized and
developing countries. Corresponding materials are
frequently provided in the developing countries with
the support of relief organizations. This is usually
done on a project basis since this is the best way to
ensure that specific national and cultural conditions
are taken into consideration and that there is participation on the part of those concerned.
Table 2 represents an attempt to conduct a comparative assessment of the environmental education
activities for the countries included in the survey.The
selected assessment yardsticks are of a tentative nature.
An analysis of the regional and/or continental distribution of environmental education activities produces the following picture: environmental education activities appear to be most advanced in the industrialized countries of Europe, North America and
Oceania as well as in Japan. Compared to the northern, western and central European countries, the
southern European countries have a somewhat less
developed environmental education while the eastern European transformation countries are lagging
significantly behind.
Environmental education in Asian countries displays a very heterogeneous level. Some countries are
far advanced, others have just completed the beginning phase. A “boost” in environmental education
can also be observed in newly industrializing countries, such as China, India, South Korea and Malaysia.
A “leap” in environmental education appears to
be taking place in the countries of Central and South
America, too. At least conceptual approaches are
emerging, which indicate that environmental education is regarded as an important element of environ-
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BOX 11
Primary School Course “Environmental and
Agricultural Studies” in Zimbabwe
The primary school subject entitled Environmental and Agricultural Studies represents an attempt to integrate environmental education into
the curriculum of general education schools in
Zimbabwe. It was based on existing curricular
structures in agricultural education. Since the subject matter and methods developed for the latter
were well-suited for environmental education,
references to the environment were added, a procedure that may be exemplary for many developing countries (Moyo, 1991; O’Connor and Turnham, 1992).
Since Zimbabwe’s independence (1980) Environmental and Agricultural Studies have been a
required subject at the country’s seven-year primary school, and since 1982 projects have been
carried out for implementation and evaluation of
this subject by an institute of the national Ministry

BOX 12
Environmental Education Activities on the
Philippines
The activities of the NGO Linkod Tao-Kalikasan (LTK; In the Service of the Human Earth
Community) on the Philippines are aimed at informing the population about environmental
problems as well as offering guidance on practical
environmental actions. An LTK seminar program
for multipliers deals with general perspectives of
environmental development as well as with preparing plans for local educational initiatives. One
striking aspect is the deliberately intensive integration of church groups and staff. In the view of
the traditionally influential role of the Catholic

mental policy. However, a stronger commitment to
environmental education, particularly in the industrializing countries of South America as well as in Central American countries, will in all likelihood only be
possible with outside support.
The most difficult situation for environmental education is in Africa, where it appears to play only a
minor role, with the exception of South Africa and, to

of Education in cooperation with the Deutsche
Stiftung für Internationale Entwicklung (German
Foundation for International Development, DSE).
An evaluation study in 1990 (Lewin and Bajah,
1991) showed the limits of this approach. Criticism was directed at, among other things, focusing
lessons on the teacher, lack of references to the local situation, infrequent use of overlaps with other
subjects, structural problems as well as the little
regard given to this subject by the parents of the
pupils. Particularly this disregard, which was also
observed in agricultural education, might represent a significant obstacle for sustainable establishment of environmental education in Zimbabwe as well as in other developing countries. It
additionally indicates the importance of the situation outside school for successful environmental
education. Simplification of the curriculum, introduction of options regarding subject matter and
intensification of further teacher training were
some of the suggestions made for revising Environmental and Agricultural Studies.

Church on the Philippines as a moral authority
(particularly in rural regions), it takes into account the historical and cultural development of
the country and thus increases the program’s
chances of success (Bago and Velasquez, 1993).
The program carried out by the LTK for training so-called ecovolunteers within the framework
of a pilot project is more oriented towards specific
environmentally related activities. Ecovoluteers
ought to be rooted in the community in which
they work and to integrate the traditional knowledge comprehending environmentally compatible
lifestyles and economic methods into their projects (Manalo, 1994). Here again an attempt is
made to integrate environmental protection into
existing sociocultural structures and retain indigenous knowledge or make innovative use of it.

some extent, several north African countries. A tentative interpretation of this situation is the thesis:
“The poorer the country, the less important is environmental protection”. In any case, the overall status
of environmental education in African countries
does not seem to be very high. Nevertheless, a few
countries have undertaken activities regarding environmental protection and environmental education,
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BOX 13
Environmental Activities in Thailand
The Thai Project for Ecological Recovery
(PER) pursues a pedagogical concept based on
the (re)activation of indigenous knowledge of the
population for solving problems (Permpongsacharoen, 1993). This attempt to integrate environmental education into the lives of the population
in connection with their own interests is intended
to overcome several barriers that hinder implementation of environmental projects, barriers that
certainly play a role outside of Thailand, too. For
example, people often feel powerless when they
are confronted with large foreign companies with
which the government has signed agreements for
industrial use of the forest and see no sense in
making a personal contribution (large-scale exploitation of the forest has even led to imitation
effects). They also feel overwhelmed by the colossal magnitude of the problems, given the possibilities open to their small community.
Target groups frequently do not perceive the
problems addressed in environmental protection
projects as their own: the Community Firewood
Project in northern Thailand, for example, was aimed at motivating the people living there to set up
rapidly growing plantations and making use of
wood obtained there as fuel instead of wood from

at least programmatically, since the 1992 UNCED
and have also formulated a demand for sustainable
development. It seems doubtful, however, whether
these programs and concepts can be implemented
since these countries will hardly be in a position to
achieve this through their own efforts alone.
In summary, a significant gap is perceptible between industrialized and developing countries with
regard to environmental education on the basis of
the survey conducted by the Council. Connections
between economic level of development, environmental awareness and environmental education appear obvious, at least at first glance. However, specific national and cultural features must also be taken
into account in a differentiated analysis.

1.4.5
Summary
A key problem in evaluating environmental education activities is the fact that there is currently a

tropical forests. Although plantations were subsequently set up, none of the trees there were felled.
Only later did the environmentalists involved discover the reason for this behavior: Thai farmers
traditionally only use thin, dead branches as fuel
wood. To ensure that trees grow back, the trunks
are left as intact as possible, but are not felled. The
fact that an environmentally sound method of
wood use was anchored in the indigenous knowledge of the local people was not taken into consideration in this project (Permpongsacharoen,
1993). Here, as in many other projects (see, for example, Jacobson, 1992), however, another sociocultural variable was ignored: the role of the woman. In regions in which subsistence farming is
practiced, it is usually women who possess the
knowledge on how to use and maintain local resources in the most reasonable way.
Nonetheless, the participative concept of education advocated by PER can also lay claim to
successes. For instance, the construction of the
Nam Choan Dam was prevented when a broad alliance of villagers, students, journalists, scientists,
conservationists, women’s groups and farmers put
forward arguments against the project on the basis of their own respective knowledge, experience
and interests and made use of their different ways
of achieving an effect within the framework of a
nationwide initiative.

lack of systematic information on the extent of such
activities in the different countries, especially with regard to global environmental changes, that could be
evaluated for comparative purposes. Nonetheless,
one can cautiously assert that, in spite of the many
political declarations of intent, initiatives and programs in the course of the past 20 years, environmental education worldwide is still underdeveloped, based on its potential and requirements.
This general statement, however, must not blind us
to the considerable quantitative and qualitative differences between industrialized and developing
countries, between North and South, East and West,
even within culturally and politically relatively homogeneous world regions, such as the EU. Environmental education in the industrialized countries of
the North, for example, now has a relatively secure
position both within and outside of the formal educational system. In most cases, however, it remains restricted to a local and national point of view that does
not do justice to the new quality of complex global
environmental changes.
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Table 2
Level of environmental education activities for selected countries
Source: WBGU
Country

+/-

+

++

+++

Country

Europe

Africa

Norway
Sweden
Finland
Denmark
Netherlands
Great Britain
France
Spain
Italy
Poland
Romania
Ukraine
Russia

Tunisia
Egypt
Sudan
Kenya
Ghana
Nigeria
Cameroon
Gabon
Zimbabwe
South Africa

America
Canada
USA
Mexico
Nicaragua
Costa Rica
Peru
Brazil
Argentina
Chile
+++
++
+
+/-

+/-

+

++

+++

Asia
India
Malaysia
Indonesia
Philippines
China
South Korea
Japan
Ozeania
Australia
New Zealand

Advanced level of environmental education in governmental and non-governmental sector
Intermediate level
Beginning of commitment (concepts have been submitted, are to be implemented in near future)
Limited commitment

Example: Great Britain has almost reached level +++, while Japan is moving towards level +++.

In countries of the South, especially in developing
countries, by contrast, structural problems in state
educational systems frequently complicate the implementation of environmental education. Consequently, great importance is attached to projects carried out by NGOs in the field of education. Due to
the large number and limited fields of work of these
organizations, however, it is relatively difficult to assess the situation of environmental education work
performed by NGOs in many countries of the South.
Available reports and studies provide numerous indications that NGOs in many of these countries have
difficulties in sensitizing the population to environmental problems in view of the urgency of other
problems and due to the general political situation.
The analysis of national and international developments in the field of environmental education indicates that global environmental changes have been
given little attention to date in relation to the medium- and long-term threats they pose. This may be
due to their complex nature, the low degree of perceptibility in most cases and the enormous space and

time dimensions involved in these problems. In view
of the findings from the social and behavioral sciences, there is immediate need for innovations in
subject matter and methodology as well as in the setting of appropriate priorities for all types of environmental education.
The necessary scientifically supported innovations
in the field of education are impeded, however, by
the fact that empirically reliable statements cannot
yet be made with regard to conditions that promote
or hinder the success of environmental education. In
initiatives and projects for environmental education,
therefore, at least those criteria should be pursued
that have proven to be crucial in practice for successful environmental education work in a large number
of approaches over the course of time. They primarily include learning from concrete experiences in
everyday life contexts (situation orientation), learning in connection with one’s own direct actions (action orientation) and integration of the subject matter to be taught into the social and political context
(problem orientation).

Research Recommendations B 1.5

Furthermore, environmental education should not
limit itself to the conveying of knowledge, but should
include emotional and motivational aspects as well as
stimulate anticipatory thinking and acting, based on
a holistic approach. Finally, elements of participation
and communication have proven to be important for
environmental education in order to enable the
learners to act independently and on their own authority. They thus represent essential prerequisites
for an environmentally and socially sound development.

1.5
Research Recommendations
The conception of suitable programs for overcoming environmentally harmful modes of behavior requires the availability of comprehensive and reliable
information on the population’s perception of environmental and other problems. For this reason the
Council first calls for
• establishment of a worldwide, internationally
comparable social monitoring system, with which
environmentally relevant perceptions, attitudes,
motivations and modes of behavior can be recorded, analyzed and evaluated at different levels
of aggregation, at regular intervals and with an optimized, culturally adapted methodology. Greater
participation in international research programs
in the field of the social and behavioral sciences is
recommended for this purpose, particularly in the
Human Dimensions of Global Environmental
Change Programme (HDP). Data from such social
monitoring are necessary as a supplement to longterm ecological observation and as an input for
models serving Earth system analysis and can be
used for cross-national monitoring of the advances made with regard to sustainable development.
In the field of environmental education the Council sees a pressing task in the
• systematic compilation, analysis and comparative
assessment of findings regarding environmental
education measures at the national and international level, while taking into consideration approaches, projects and experience both in formal
educational systems and in the non-formal field
(NGOs).
In the opinion of the Council, such a continuous
documentation and analysis of the status quo should
go hand in hand with
• further elaboration and empirical substantiation
of criteria for successful environmental education,
while emphasizing global aspects, particularly
through

– national and international evaluation studies
on environmental education measures with respect to their actual effects on human behavior
and on the environment,
– intensification of worldwide basic research on
differential aspects of environmental education
within the context of global environmental
changes and against the background of the respective basic cultural, socioeconomic and
technical framework conditions (cultural and
group-specific features, context dependence of
educational measures, etc.),
– promotion of interdisciplinary research and exchange processes between basic and applied research in the field of environmental education,
departing from the previous practice of extensively concentrating on schools.

1.6
Recommended Action
The Council feels that it is fundamentally necessary, both at the national and international level,
• to place greater weight on environmental education as an integral element of environmental policy, in particular by
– substantially strengthening the field of education within the framework of the overall concept of state environmental policy,
– developing concrete strategies for the implementation of the various political recommendations and declarations of intent regarding environmental education,
– making environmental education a regular subject of discussion within the framework of
international environmental policy negotiation
processes,
– strengthening international organizations (particularly UNESCO) in order to implement
international agreements in specific educational contexts.
In the view of the Council, the operational side requires
• placing priority on the promotion of environmental education measures that meet established and
monitorable criteria of successful environmental
education so as to bring about a constant qualitative improvement of environmental education
and readaptation of subject matter to the globally
altered environmental situation. This could be
achieved, in particular, by
– implementing scientifically elaborated criteria
for environmental education in the curricula of
the formal educational system and increasingly
integrating the areas of “environment” and
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“development”,
– working up interdisciplinary concepts for the
training of teachers and multipliers,
– supporting non-governmental projects in the
field of environmental education (NGO projects, municipal initiatives).
The Council sees significant opportunities for improvement at the level of organizational and communication structures. The aims should be
• greater networking both of governmental along
with non-governmental environmental education
projects and of projects between the two sectors
so as to bring about better coordination and joint
use of resources and thereby increased efficiency
in the field of environmental education overall.
Appropriate measures might include
– setting up one or more information, coordination and service offices for environmental education projects carried out by governmental
and non-governmental organizations,
– further support of the work performed by the
Projektstelle Umwelt und Entwicklung (Project Center for the Environment and Development) in order to network NGO activities within the framework of environmental education,
– setting up forums for international exchange of
experience, such as in connection with EXPO
2000.
Particularly in view of the deficient situation regarding environmental education in developing
countries, the Council recommends
• consistent integration of environmental education
into environmental policy programs and measures
by
– providing developing countries with material
and human resources support for the implementation of governmental plans and programs
on environmental education within the framework of development cooperation,
– generally linking the promotion of development projects to environmental education
measures,
– promoting non-governmental projects concerning environmental education in selected
developing countries (especially in Africa and
South America) and in central and eastern European countries,
– promoting projects for basic education in developing countries, while emphasizing the connection between “environment” and “development”.
In all these recommendations for action regarding
environmental education it must be kept in mind that
in most cases success from the appropriate measures
can only be expected in the medium to long term.
That is why it is even more important to initiate nec-

essary steps immediately, even though clear attribution of success to certain individual measures is rarely possible. All environmental education measures
must always take into account the respective cultural,
socioeconomic and demographic conditions and contexts, including the crucial problems that may differ
completely in individual countries or regions. For this
reason environmental education measures should be
implemented, based on the specific country and target group.

Exchange of Know-how and Technology Transfer

2.1
Formation, Dissemination and Adaptation of
Know-how
Research on developing countries and more recent analyses of economic growth in an international
comparison of countries point to special features that
are important with regard to overcoming global environmental problems:
– A high variance can be observed in the national
growth and/or development rates over time as
well as in a regional comparison (Wolf, 1994).
– Differences in economic development prove to be
surprisingly stable over time and do not show any
strong convergence tendencies (Wolf, 1994).
– In spite of this determination of relative stability
in development differences, some countries (such
as the “four small tigers”, i.e. Hong Kong, South
Korea, Singapore and Taiwan) were able to improve their relative position significantly in contrast to the overall trend and this position is still
changing (Naya and Takayama 1990; Kulessa 1990,
Draguhn 1991).
– Development or economic growth and pollution
do not always have to correlate positively with
each other. Below a certain level of development
there is poverty-related pollution while above this
level economic development and pollution may
correlate positively, but do not necessarily do so
(WBGU, 1993).
– Although there has been a positive correlation
between economic development and the utilization of environmental resources, it is lower than is
presumed in many cases, thus indicating that an
explanation of global development and environmentally problems requires more comprehensive
approaches.
Today economic growth and development researchers extensively agree that an inevitable convergence does not exist between developed and less
developed countries. It is becoming increasingly
more evident that the observable relative constancy
of development differences over time as well as the

catching-up process of some countries, contrasting to
this constancy, have to be explained by principles
governing the formation, dissemination and adaptation of know-how. This also applies to the variance of
pollution and to the observed decoupling of economic growth and pollution. The global distribution
of “technical know-how” plays a special role here.
Thus it is not surprising that inducement of technology transfer from industrialized nations to developing countries is one of the classic demands of development policy and of the developing countries.
There is hardly a development policy agreement or
conference in which the developing countries do not
express their wish for unrestricted access to the modern technologies of the industrialized nations and for
improvement of transfer conditions.An international
code of behavior for technology transfer (UNCTAD
Document TD/Code TOT 47) as well as a revision of
the international patent system are intended to serve
this purpose.
Technology transfer and/or technological cooperation is also of crucial importance for overcoming
global environmental problems. For example, technology can contribute to the simultaneous enhancement of economic development and environmental
relief. In general, technology can bring about a relative and perhaps even absolute decoupling of economic growth and pollution. This is why the Convention on Climate Change raises the demand for boosting technology transfer from the industrialized to the
developing countries. In particular, as in Article
4(1)c, it requires that the former “promote and cooperate in the development, application and diffusion,
including transfer, of technologies, practices and processes that control, reduce or prevent anthropogenic
emissions of greenhouse gases not controlled by the
Montreal Protocol in all relevant sectors, including
the energy, transport, industry, agriculture, forestry
and waste management sectors”. AGENDA 21 emphasizes even more strongly in many places, particularly in Chapter 34, the necessity of increased technology transfer and/or technological cooperation as
important starting points for overcoming the global
development divide and for coping with national and
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global environmental problems. In the end the demand for increased transfer of technologies and
know-how to ensure sustainable development was
included in the final documents of the First Conference of the Parties in Berlin; the Secretariat of the
Convention on Climate Change, for example, is requested to submit reports on the measures in this
field for the follow-up conference (UN, 1995).
The Council, too, takes up these demands but will,
for the following reasons,
– distinguish between the terms exchange of knowhow and technology transfer,
– not only emphasize “unilateral” transfer, but also
exchange between industrialized and developing
countries, and
– break down “know-how” into the formation, dissemination and adaptation of know-how.
Experience shows that without a comprehensive
exchange of know-how technology transfer is doomed to failure in many cases. In other words: overcoming global differences in development and environmental problems not only requires the transfer of
knowledge on the specific technological system, including equipment, infrastructure, processes, knowhow, complementary services, preliminary training,
technological orientation of management, etc., i.e.
imparting knowledge about technical options for
taking action. Rather, development and environmental aspects regarding transfer of know-how also include the imparting of knowledge on (new) economic or social institutions, forms of conveying
knowledge (such as new findings in didactics), rules,
conventions, standards and values. A comprehensive
concept of know-how plays a particularly important
role in the theory of social evolution (Hayek, 1979).
According to this explanatory approach, social development is the result of a sometimes desired, but usually unplanned cultural process of selective application and duplication of “learned rules of behavior”
among groups of people which facilitates survival un-

der the respective environmental conditions. These
rules of behavior may also affect how people deal
with their natural environment and be of a scientifically objectifiable and subjective nature (Popper,
1984a) since knowledge that was not formed purposefully can make significant contributions to coping with regional and global environmental changes.
For this reason the Council advocates a broad definition of knowledge (Box 14).
From this point of view it is evident that one
should refer to an exchange of know-how between
industrialized and developing countries rather than
to a transfer of know-how. This position is based on
the insight that knowledge in industrialized countries
is significantly influenced by the problems, experiences, values, etc. there and that it is, by all means,
possible for industrialized countries to learn from developing countries.This not only applies to the values
of other cultures and the forms of human coexistence
that have come into being there, but also to the technologies found there, such as forms of soil management, irrigation techniques, types of forest use, etc.
The necessity of such a reciprocal exchange of knowhow will gain global importance for the implementation of sustainable development in the future.
Inclusion of an exchange of know-how defined in
this manner in the context of global environmental
changes may contribute to a reduction or even elimination of the anthropogenic global threats to the
stability of ecological, economic and social systems
with the help of greater information. Such know-how
has to be subjected to a continuous process of monitoring and modification (Popper, 1984b) and must
vary regionally due to the differences in people and
in the circumstances of their lives; but it should be
made available globally and as comprehensively as
possible because it points out action-taking options.
It is thus important not only to create new knowledge, but also to provide for its spatial dissemination,
i.e. exchange of know-how.

BOX 14
Know-how
In this context know-how is the sum of the
stock of
– information on scientific know-how and environmentally compatible technologies,
– know-how about institutions and the way in
which organizations function in order to solve
environmental problems,

– information on (environmental policy) problems and possible solutions and
– attitudes, values and religious explanations
(Earth and living environment as Creation, legitimization of human interventions in nature,
etc.)
that exists in a society and is gained on the basis of education and experience or is taught via the
educational system or contact with researchers.

Formation, Dissemination and Adaptation of Know-how B 2.1

As mentioned above, the demand for a greater exchange of know-how and technology transfer is, above all, a result of the oppressive continuation of development differences. If this tendency had the characteristics of a principle, the disparities in affluence
between the industrialized nations and the developing countries as well as the resulting global environmental problems (such as soil degradation) would
continue to exist. To this extent, an increasing number of scientific disciplines, particularly economic
and political science, are involved in an explanation
of this phenomenon.
Today empirically oriented economic researchers
largely agree that economic development is not only
determined by the accumulation of production factors (real capital, for example) or the availability of
resources, but in particular by the level of know-how
(which also implies technical progress). However,
this know-how is no longer viewed as autonomously
and exogenously given, but - and this is crucial - as
endogenously explained. In other words this means
that new knowledge comes into being where economic growth is already taking place and self-reinforcing processes are observed. Furthermore, it is becoming evident that a distinction must be made between spreading, dissemination and adaptation of
know-how (Box 15) and that the global dissemination of know-how by no means entails ability and application (WBGU, 1993).
The more recent theory of growth (Romer, 1986,
1987 and 1990; Lucas, 1993) and the evolutionary approach in economics (Witt, 1994) assume that the
long-term development of human society or of individual nations depends very decisively on know-how

BOX 15
Key Issues in the Dissemination of Know-how
Formation of know-how
as a result of existing know-how, learning by
doing, teaching values via upbringing and education (imparting curiosity, independent thinking,
belief in progress, religious attitudes), cultural diversity, urbanity, ability to perceive problems, imparting know-how through training, access to information, ways of obtaining access (property
rights), organization and support of research, size
of enterprises, competitive climate, entrepreneurship (daring, willingness to take risks), government requirements, development of market demand, etc.

and that, as resources become scarcer, development
bottlenecks can be overcome best through extended
know-how. This know-how yields increasing marginal earnings as an input in the production of goods
and comes from a research sector which is primarily
based in the highly developed industrialized nations
(islands of know-how formation according to Bernhard Felderer). The task of research is to develop
more and more productivity-enhancing ideas
through the deployment of human capital and existing know-how. A key assumption of the more recent
theory of growth is that this constantly expanding
know-how in industrialized countries can be privatized only to a limited extent, i.e. it can be used solely by the discoverer (limited internalization functions
of patents, for example). Via positive external effects
(so-called spillovers), therefore, research favors the
respective regional environment or those regions
that maintain a successful exchange of know-how
with each other through intensive trade relations or
an exchange of factors. To the extent that this spatial
exchange of know-how mainly takes place between
the highly developed industrialized nations, the global development divide (trap of underdevelopment)
is reinforced and, at the same time, the ability to cope
with environmental problems diverges. State-supported research, at least basic research, gains importance as soon as there is an opportunity for the formation of know-how independently of development
or for endogenous technical progress, and research
results have the nature of a collective asset.This demonstrates how important it is to promote know-how
and technology transfer in order to overcome the

Spreading of know-how
via acquisition of property rights to know-how
(rules for protecting intellectual property, patent
law, financial opportunities), exchange of researchers, research cooperation and migration
pattern of experts and specialists, location-related
decisions made by research-intensive enterprises
(such as multinational corporations), trade relations (exchange of goods, incl. consulting), development of telecommunications infrastructure, etc.
Adaptation of know-how
as a result of training level, application willingness (willingness to act), application opportunities
(economic room for maneuver), economic necessity of taking action (reward through market demand, competitive pressure), etc.
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global development divide and solve global environmental problems.
This alone is not sufficient to solve all problems,
however. In addition, efforts have to be aimed at supporting the formation and adaptation of know-how
in the developing countries. This involves more than
the redistribution of existing know-how or improvement of access to existing stocks of knowledge. The
formation of knowledge in the industrialized countries is, to a great extent, a reflection of the environmental problems prevailing there or expressed by the
government, of the economic incentives applying
there (market demand, promotion of research), of
the values there and of the existing level of knowhow there. This also means, however, that a transfer
of know-how from the industrialized countries to the
developing countries is, by no means, always tailored
to the development and environmental problems
prevailing in the latter countries. Rather, it is akin to
cultural swamping and requires a wide variety of onsite adjustments. Therefore, it is additionally necessary to promote research in the developing countries
themselves, reactivate existing know-how there, induce learning processes under the specific environmental conditions in the developing countries and
provide the requirements for adaptation of knowhow.

2.2
Opportunities and Limits of the Exchange of
Know-how and Technology Transfer

2.2.1
Prerequisites
The extension and exchange of know-how and
thus of technology transfer, too, are always based on
individual cognitive processes within a society. Only
transfer operations that take place between individuals as members of institutions (e.g. polytechnics, enterprises, consultants) as well as individual access to
stored information (books, databases, etc.) can contribute to reducing deficits in know-how applicable
to overcoming regional development barriers or coping with global environmental changes. If, for example, it is possible to coordinate the knowledge of individuals regarding certain causal sources of environmental problems with the knowledge of other individuals on the resulting effects, decisions on the necessity of remedial measures can be made more efficiently.
The decisive point here is that the transfer of
know-how is carried out to a significant degree via

market and competitive processes, while at the same
time maintaining entitlements and access to existing
and newly acquired know-how. Exclusion of others
from newly acquired know-how (such as via patent
applications) is possible only to a limited extent and
therefore triggers positive external effects in the region or in countries that exchange innovative goods
and techniques as part of trade. Nevertheless, patent
law is fundamentally recognized by most states and
ownership of know-how can be acquired and rights
to use of know-how bought. Such an arrangement
creates incentives to further develop the existing level of know-how. These incentives may involve the
prospects of monetary advantages in the form of a
temporary monopoly edge with great profit-making
opportunities, immaterial advantages through enhancement of one’s scientific reputation or the satisfaction of altruistic personal aims (Kerber, 1991;
Röpke, 1977). Experience gained in the highly developed countries shows that the patent system there
can reinforce innovative activities and thus economic
growth by granting the right to (exclusive) disposal of
new know-how and permitting the profitable sale of
the latest technical information (Häusser, 1995).
It is additionally becoming clear that there are
several important prerequisites for the exchange of
know-how and technology transfer.The minimum requirements include lowering the illiteracy rate and
providing the population with a solid basic education
for better exchange of information. It is not surprising that the “four small tigers” already mentioned
met a key requirement for the exchange of knowhow and technology transfer prior to their upswing
through consistent educational reform and continual
expansion of their polytechnics and universities.
Polytechnics in particular can strengthen non-market-determined transfer and represent at the same
time an important prerequisite for building up their
own research with greater orientation to the regional
environment and related problems. Moreover, rapid
development of the telecommunication and transport infrastructure is necessary, as a rule, in order to
enhance the opportunities for individual contact,
support the exchange of researchers and, as already
emphasized, guarantee property rights to new knowhow.
It is usually not enough, however, merely to provide information or opportunities to access it. If information is to stimulate ideas and encourage recipients to apply and look for further information, additional requirements have to be met. This involves,
above all, questions of motivation and willingness to
adapt, especially regarding information having negative content, in order to induce corrections of traditional modes of behavior and production. In view of
their diverging abilities and circumstances, individu-
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als tend to react differently to material and immaterial incentives and thus alter their level of knowledge
in various ways (Schumpeter, 1912; Nelson and Winter Gerybadze, 1982; Reichert, 1994; Athey and
Schmutzler, 1994; Witt, 1994). To this extent, it must
be ensured that the prevailing problems in the individual countries are accurately perceived in each
case. The heterogeneity of the individual approaches
to the extension of know-how should then form the
basis for using a broad spectrum of knowledge within
the society in order to solve specific problems and for
constantly checking its usefulness (Erdmann, 1993).
Adoption of successful problem-solving approaches
of other individuals subsequently induces a possible
contribution to overcoming global problems.
The provision of such requirements is particularly
important for exchange of know-how and technology
transfer with respect to global environmental changes. To ensure that these problems are perceived and
people are open to the transfer of know-how in this
field, there must first be an environmental awareness
(see Section B 1), which in turn means that educational requirements must be met or a demand for environmental protection assets must exist for the purpose of creating economic incentives. This demand is
especially important, both in the industrialized and in
the developing countries. In contrast to other technological lines (such as microelectronics, new materials,
etc.), the environmental technology industry is not so
much a key technology focusing on a certain process
or product as a “cross-sectional sector” that, at least
at the beginning, is not faced with a rapidly expanding demand in the private sector. Experience shows
(RWI, 1994) that it is primarily state-induced demand that ensures profitable production and arouses
interest in technology transfer in this field. In other
words: a market demand for environmental technology has to be triggered via regulatory laws or economic instruments. As a rule, the exchange of knowhow and technology transfer suffer without the economic boost of market demand.
At this point the Council would like to recall that,
because of these interrelationships, the exchange of
know-how and technology transfer can be accelerated through agreements between the industrialized
and developing countries regarding the permissibility of certain instruments. As shown elsewhere in this
report, for example, the permissibility of so-called
Joint Implementations based on bilateral or multilateral agreements could be designed such that a stream
of capital and technology is triggered from the industrialized to the developing countries, thus improving
the willingness to adapt in the latter. At the same
time the resulting impulses would stimulate the search for regionally adapted technologies, such as in
the field of solar technology.

The direct investments from enterprises in industrialized countries as well as the location-related and
investment decisions of multinational corporations
must also be seen in close connection with the above.
It is fundamentally conceivable that such investments are made to avoid strict and expensive environmental protection requirements in the industrialized countries. However, experience shows that, in
the event that pollution is clearly caused by enterprises with international operations, they very quickly experience a loss in reputation affecting worldwide
sales so that they are willing to meet high environmental standards, such as in the form of technology
transfer to their new locations.To this extent, they are
becoming increasingly important as supporters of
know-how and technology transfer. However, this
transfer is closely tied to location-related decisions
that are oriented more to the environmental quality
of the new location.
Transfer problems arise when the environmental
problems or environmental policies of the developing countries differ from those of the highly developed industrialized countries and thus require another solution. Due to their problems and the resulting measures taken, the industrialized countries have
obviously extended environmental technology
know-how, particularly in the fields of air quality control, water quality policy and waste disposal. In the
first two fields this led to the further development of
filter technology and improvement in the efficiency
of plants (such as power stations). Because of the
analogous problems, the industrialized countries can
help the developing countries with regard to power
stations as well as the large cities in Asia, Africa and
South America in tackling their water pollution and
hygiene problems by means of state-supported technology transfer.The latter is thus becoming more and
more important in connection with municipal supply
and disposal systems. In order to improve technology
transfer in accordance with the BOT principle (build,
operate, transfer), operator models should be supported that locally set up, operate (learning by doing)
and then hand over pilot projects to national bodies
so as to motivate others to carry out similar projects
in this manner.
In other relevant environmental fields, on the
other hand, there is a need for so-called appropriate
or even new technologies. This applies, in particular,
to the increase of soil productivity with simultaneous
prevention of soil degradation, the solution of the
problem of water scarcity and pollution in thinly populated regions that do not allow modern water supply
and disposal techniques and the island-like development of an energy supply system. This need for adaptation also results from the specific cultural and educational features with which implementation of the
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large-scale technology of developed industrialized
nations is confronted. Such adaptations can, for the
most part, only be carried out on site. A policy of exchange of know-how and technology transfer should
be supplemented by long-term promotion of on-site
basic research on environmental technology.
As has already been emphasized, the changes in
the level of knowledge taking place in the respective
economy through the inclusion of know-how will be
used as a productive factor for explaining growth and
development processes (Romer, 1990). This procedure takes into account that the knowledge gained by
an individual is first applied to a problem by this person. This involves information that can be used by
other individuals to solve other problems, without
impairment of the “discoverer” in his or her possible
uses (the level of knowledge as a collective asset or
the fact that there are positive external effects). The
spatial dispersion of these positive development effects (spillovers) is limited, as a rule, but it constantly
creates new room to maneuver in other places for
more productive use of existing resources.The spatial
dispersion of knowledge is restricted here to states
with similar economic, organizational and know-how
structures since especially intensive trade activities
or factor exchange movements (exchange of scientists, direct investments, etc.) take place between these states involving the transfer of know-how impulses
that can be applied by both parties. Between countries with differing structures, however, a specialization tendency is intensified, promoting increasingly
diverging tasks - development and application of
know-how in countries with a higher per capita income and large foreign trade volume, application of
standardized ways of using know-how in states with a
lower per capita income (Grossman and Helpman,
1991). If this cannot be changed, the divergence between industrialized and developing countries will
grow.
Finally, one should not forget to mention the Senior Expert Service (SES), a non-profit-making enterprise that increasingly promotes vocational and further training of skilled and managerial staff at home
and abroad with retired experts. Thus far the focal
points have been on technical and economic areas.
The specialized fields in which these senior experts
work include water and waste management, energy
supply and, very generally, environmental protection.
These experts are able to convey valuable ideas
through a combination of experience, motivation and
working on site. It would be useful to determine how
the SES can be used even better for technology
transfer in the environmental field.

2.2.2
Assessment of Institutional Approaches
The necessity of global coordination for the application of existing knowledge and technical potential
in order to solve global environmental problems is
formally met by providing for such coordination in
environmental protection agreements to a greater
extent (see, for example, AGENDA 21, Chapter 31).
Consideration is also given to the fact that the differing initial conditions in the individual states require
adaptation of the available know-how (see, for example, Art. 3 of the Convention to Combat Desertification). These global aims do not involve a direct obligation, however, because they have not been linked
to specific provisions for the planning, financing, implementation or monitoring of transfer measures.
Therefore, measures for controlling the transfer of
know-how are preferably organized by individual
states or within the framework of bilateral agreements. Institutional regulations that might contribute
the exchange of know-how and technology transfer
can be found in the broader sense in environmental,
development and industrial policy.
Many environmental policy measures are taken to
extend know-how to include the state of the environment. They include the setting up and expansion of
monitoring systems. Substantial differences remain
with regard to assessing the state of the environment
and its effects, however. They are mainly due to diverging individual preferences worldwide concerning environmental quality, as demonstrated by the
example of the differing evaluations of noise in Germany and in Italy.
Large research institutes (e.g. in the climate field)
are combined into international bodies in order to
determine the cause-and-effect relationships involved in global environmental changes and these
bodies stipulate the direction of research. It is questionable here, however, whether this constellation
can give sufficient consideration to the worldwide diversity and complexity of social development. Greater efforts are being made to record the knowledge of
polluters about the substances and processes they
use as well as consumed resources and residual substances that accumulate (e.g. World Bank or World
Resources Institute) in order to develop specifications on further behavior on that basis. This may result in a central steering of existing knowledge in a
certain direction and thus restricting the room for
maneuver in carrying out further research, but initially this collection and processing of available
know-how is an important prerequisite for a global
exchange of know-how.

Assessment of Institutional Approaches B 2.2.2

The significance of development policy applies, in
particular, to the transfer of knowledge about avoidance, reduction and elimination of global pollution
from countries having a high per capita income to
those with a low per capita income. This transfer takes place within the framework of individual projects
and is usually carried out by public or non-profitmaking organizations - in Germany, for example, by
the GTZ.The project basis makes it possible to adapt
to the concrete problems connected with the specific
situation and to the basic conditions that have to be
taken into account. Development cooperation is increasingly oriented to small, decentralized projects
that provide for better consideration of local preferences via participation of those concerned. This also
leads to a development of approaches on the basis of
reciprocal transfer of the existing knowledge in each
case and thus to a more efficient use of existing information. Incentives for permanent further development of the projects are created through greater acceptance and commitment on the part of those involved, a key aspect since the continuity of such
cooperation is especially important.
Due to the existing organizational structures in
the development institutions, inefficiency in the exchange of know-how may result if state funds are
awarded on a central basis (World Bank, 1991). Thus
it is questionable whether information on the most
efficient ways of solving individual global environmental problems is actually available in the case of
central appropriation of state funds. A special threat
is posed by an orientation to political opportunities.
This political orientation may manifest itself in the
volume of funds that is adjusted to the general budgetary situation. On the other hand, concrete priorities can be stipulated on the basis of preferential
promotion of individual economic sectors in the respective country and spatial priorities can be set on
the basis of combining development aid with more
far-reaching political objectives through the fund allocation structure. An example of the combination of
development aid with sectoral promotion of exports
is the elaboration of so-called “FZ joint financing
concepts” of the German federal government, in
which low-interest loans with federal guarantees are
offered for infrastructure and industrial projects as a
supplement to direct financing from the budget of
the Ministry for Economic Cooperation and Development in order to create advantages for German
suppliers of corresponding services on international
markets (anonymous, 1994). Furthermore, the opportunities for influencing individual interest groups in
connection with politically motivated development
cooperation must be taken into account with regard
to the incentive effects in the target country (Amelung, 1987; Frey, 1985).

Basic industrial and trade policy conditions play
an important role due to the great significance of private enterprises for the development and transfer of
relevant know-how in dealing with global environmental changes. Both global regulations and provisions in potential countries of origin and target nations involved in the transfer of know-how must be
looked at in this connection. Greater worldwide coordination for the development of a framework for
transferring information on individual economies
should be effected through implementation of the
measures for the protection of intellectual property
rights within the GATT/WTO regime by the year
2006. The related legal security increases the incentives for enterprises to make increased use of their
know-how internationally, without having to fear
that this know-how will be made accessible to additional competitors. However, one must keep in mind
the long period of introduction between 1996 and
2006 and the question of how to handle conflicts between the protective interests of enterprises in industrialized countries and the owners or users of traditional know-how, particularly in the countries with a
low per capita income. These conflicts may lead to a
situation in which existing know-how oriented to the
local circumstances is no longer used to solve global
environmental problems and there is less acceptance
of information from industrialized countries.
The trade and industrial policy in the individual
countries is usually characterized by an attempt to
control the transfer of know-how by private enterprises in the national interest. In addition to promotion of basic research in the industrialized countries,
for example, measures supporting individual sectors
are taken which are expected to lead to the development of innovative processes and products which are
in demand because of, among other things, their contribution to solving global environmental problems,
e.g. subsidization of biotechnological processes. This
is intended to increase promotion of the competitiveness of individual countries (Lieschke, 1985).The justification put forward for such measures is that economic advantages are provided on the basis of a broadly dispersed applicability of central technological
development lines (Krugman, 1993; Romer, 1990b).
Problems result because research activities are directed by the individual states (Stolpe, 1993; Raaflaub, 1994). This form of support can only lead to efficient results if the staff at the state institutions have
information as to which process and product knowhow can contribute the most to solving global environmental problems in the future. If support is concentrated on making use of the advantages of individual countries based on know-how, there is a danger that the potential which is related to further development of this know-how and which would first
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emerge during an international exchange and during
testing for various forms of application could not be
put to use at all. As a consequence, one can expect
parallel developments and a failure to take advantage of opportunities to add to existing knowledge.
Besides limited willingness to transfer know-how
in the individual states, there are other institutional
restrictions regarding the acquisition of information
that must be taken into account. Numerous multinational enterprises, for example, first begin by opening
up national markets as locations for sales activities or
for the production of standardized processes before
higher-value corporate segments are relocated on a
long-term basis (Merten, 1987). The predominant
interest in the target countries, however, is to establish export-oriented corporate structures so as to
achieve positive foreign trade effects.This is reflected
in restrictions on import and on foreign exchange as
well as in requirements of local content (such as in
the form of an obligation to purchase domestic primary products, to employ local labor and to establish
joint ventures with domestic enterprises) with the
aim of disseminating know-how in the target country.
The consequences of these requirements include fewer incentives for a commitment on the part of private enterprises in and thus for the transfer of knowhow to the respective countries. Isolation from international developments induces, in turn, deficits in the
countries that impose requirements with regard to
adaptation of globally available know-how to the
specific environmental problems existing in these
states.
Furthermore, the interest of the target countries in
an increase in their economic production potential
and in an improvement in their foreign trade balance
causes the attraction of private enterprises to be less
oriented to their contribution to long-term expansion of the knowledge related to solving global environmental problems than to their short-term contribution to increasing the national income. This may
enable multinational corporations to transfer less developed know-how for application in countries with
a lower per capita income with the argument of
creating jobs, and the economic importance of these
investments may induce governments there to make
concessions regarding the cause of negative environmental effects. This development cannot be evaluated negatively in that it merely represents a consideration of positive and negative effects of the establishment of enterprises in a specific country (see Section C 7). However, there is a need for action with respect to the inclusion of any global effects and the introduction of a competitive framework for dealing
with globally operating enterprises.
Among the institutional questions that will become more important in the future is the issue of in-

tellectual property rights to products produced by
means of bioengineering and the genetic material of
wild animals and plants. There is still controversy
over the question of whether patenting of plant and
animal variants should be fundamentally possible
and, if this should be the case, which country may act
as the beneficiary of a product innovation resulting
from the manipulation of genetic material: the countries that provide the genetic material or the enterprise that carried out the manipulation? (Dexel,
1995) The developing countries which represent the
predominant source of genetic material are afraid
that in the second case it would be more difficult to
obtain access to the growth in biotechnological
know-how, which primarily takes place in the industrialized nations, especially in the USA, and they
would therefore like to at least have a share in the
profit derived from use of the new “products” as
“owners” of the genetic resources (see Section C 5).
In summary, an analysis of the existing basic institutional conditions regarding organization of an exchange of know-how for solving global environmental problems shows no uniform features. As a rule,
global objectives exist only in the form of general
declarations of intent in multinational agreements
that are inadequately linked to concrete statements
on planning, financing, implementation and monitoring of transfer activities so that these objectives are,
for all practical purposes, not of a binding nature. Decisions on the specific formulation are usually made
in the individual states while implementation takes
place either within the framework of bilateral agreements or at the non-governmental level. The transfer
of know-how is influenced directly by means of state
instruments provided for in environmental, development, industrial and trade policy, though there are
hardly any signs of coordination between these political segments. In addition, there are a number of
open questions regarding future regulation of intellectual property rights to manipulation of plants and
animals that are primarily native to developing countries via genetic engineering.
Environmental policy demonstrates increased
interest in central determination of available information in order to create a basis for political decisions. This particularly applies to knowledge on the
state of the environment, causes and effects while
globally relevant avoidance, reduction and elimination methods have been tuned to the individual situation up to now. A greater decentralization and concentration on smaller projects can be observed in development policy, though the decision regarding the
allocation of funds by government institutions may
hinder this orientation. In industrial and trade policy
there is a great emphasis on the advantages of individual countries regarding the development of know-
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how in the industrialized nations and in economies
with a low per capita income. This represents an obstacle to transfer and mutual exchange of know-how.
Moreover, support is usually provided selectively in
favor of individual sectors or research institutions,
thus neglecting the necessity of decentralized and diversified approaches to the exchange of know-how
and technology transfer.

2.3
Summary
The statements above demonstrate that there are
certain requirements for effecting successful exchange of know-how and technology transfer which
can be divided into two large groups. The first group
comprises measures that can be regarded as state priorities and sectoral recommendations and - in the
language of economics - are more of a process policy
nature. The second group is focused on the specification of basic institutional conditions that can be interpreted as an improvement of search processes involved in the expansion of the range or exchange of
know-how - and are thus, in economic language,
more of a regulatory nature.
Process Policy Measures
The first group is predominantly derived from the
store of experience of those developing countries
(newly industrializing economies) that have been
able to shake off the long-term binds of an absolute
or relative lag in development. This implied the closing of a technological gap that, at the same time, opened up room for environmental policy action. Most
studies involving an analysis of these economically
successful states (such as Theierl, 1989) draw the conclusion that the first step must be to meet requirements, including (as shown in Section B 2.1 with regard to environmental concerns):
– education and training,
– setting up the country’s own scientific and technological research infrastructure,
– development of the transport and telecommunication infrastructure,
– exchange of scientists,
– setting up an environmental consulting infrastructure,
– increasing the productivity of agriculture through
environmentally sound use,
– provision of market economy requirements,
– provision of location-related requirements for acquisition of direct foreign investments,
– greater export orientation of the economy,
– orientation to need for environmental policy action in the developing countries and

– environmental policy action taking greater consideration of environmental concerns.
The importance of the first three points has been
stated above. They favor the accumulation of human
capital in the educational system as well as in research institutions. A controversial question here is
still the extent to which the success observed in the
newly industrializing countries in Asia has resulted
from cultural influences, particularly the Confucian
system of values (Kahn, 1979), and the extent to
which other cultural conditions possibly act as an
“obstacle” to a certain (Western or European) development model, thus requiring a search for other
models. There is, however, general acceptance of the
thesis that the Confucian basis of the societies in East
Asia has at least favored a high work and saving
ethic, discipline as well as the willingness to make
great efforts for education (Pascha, 1990; Draguhn,
1991). It is also evident that training and technological development were given a decisive boost by the
state in most newly industrializing countries of Asia,
a fact that has been reflected in increasing proportions of the gross national product being spent on the
educational system as well as on research and development (Hofheinz et al., 1982). Numerous research
institutes were established and at the same time there was an attempt to get foreign enterprises to locate
there (Henke, 1990) or to introduce and further develop programs for systematic vocational training in
certain sectors (such as in the information technology field in Singapore) in cooperation with such enterprises (World Bank, 1993a). In this way it was possible to meet the prerequisites for facilitating the
handling of complex high technology. Experience
shows that the implementation of modern technology in the developing countries frequently ends in
failure for the sole reason that the personnel lacks
the qualitative requirements (operation, maintenance, care, etc.). This also applies to the use of complex environmental technology since the latter can
hardly be distinguished from other forms of technology and in the end it is not techniques but environmental (technology) systems that are transferred.
A distinction can be made here between sectors in
developing countries oriented to the domestic market and those oriented to the world market. The former include, in particular, agriculture, which is responsible for the food supply and establishes local
ties in the population. Both aspects are important
from a global point of view because migration from
rural areas to the cities can be prevented or at least
checked. This problem has been a focal point of developing country research for some time now and led
to the search for the “suitable” technology to create
agricultural and non-agricultural employment opportunities in rural areas. The idea of a “medium-sca-
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le” or appropriate technology emerged very soon, especially after Schumacher’s book “Small is Beautiful” (Schumacher, 1973), because of the lacking infrastructure, primarily in connection with energy and
water supply, the shortage of capital, the deficiencies
in qualifications and the specific natural features of
these regions. The island-like structure of the energy
supply, water supply as well as of sewage and waste
disposal systems in thinly settled areas, for example,
requires in itself different technical solutions than
those common in the densely settled industrialized
countries (such as for the construction of treatment
plants). Simple or appropriated technologies are required in such cases so that either a downgrading of
the technology applied in industrialized countries takes place, an upgrading of traditional techniques
used in the developing countries themselves is carried out or new methods are developed - even if this
involves only a transitional solution (Theierl, 1989).
To take this step, the developing countries must have
their own scientific and technological infrastructure.
The following criteria should be taken into account
here (Theierl, 1989):
– orientation to need for environmental policy action in the developing countries,
– adaptation to training level of population (reduction of need for care, increasing operator convenience and ruggedness of equipment),
– minimization of dependence on industrialized nations (for example, regarding supply of spare
parts, repair, consulting, etc.),
– primary orientation to the use of local resources,
– consideration of the initial sociocultural situation,
– optimum adaptation to the local environmental
conditions and
– high degree of flexibility in order to ensure a transition to more complex technologies, if necessary.
In the case of export-oriented production sectors
that are usually based in centers, on the other hand, a
rapid adaptation to the technologies of the industrialized countries is necessary if a developing country
wishes to enter into trade within the global division
of labor. The problem of technical dualism in the developing countries arises here. Transfer of know-how
is carried out very quickly and efficiently via direct
foreign investments, as is shown by the examples of
Hong Kong, Singapore and, to a certain extent, Taiwan (Galenson, 1985). Other countries, such as South
Korea, preferred the acquisition of licenses, though
sectoral differences can be seen (Yoo Soo Hong,
1994). However, both methods require a guarantee
of market economy principles, the safeguarding of
property rights to know-how and a lowering of investment risks. In many cases in Asia it was political
systems of the bureaucratic, authoritarian type that
created such conditions, with the support of a specific

national consciousness which also included Confucian values, and accorded the state the role of a development agency, such as the Economic Planning
Board in South Korea.
Thus far there has been a lack of more comprehensive studies on the transfer of environmental
technology from the industrialized countries to the
developing countries. This is due, in part, to the problems connected with the determination of environmental technology goods (RWI, 1994). The greater
the role played by integrated environmental protection, the more difficult it is to characterize a unit or
plant as a typical environmental facility. The environmental protection function emerges most clearly in
the classic retention technologies, disposal technologies or landfill and sewage treatment techniques. The
techniques developed in the industrialized countries
can be applied to these fields in the developing countries only to a limited extent, however. Often not only
hardware but an entire environmental system (including financing) has to be transferred.
In the case of direct investments made by multinational corporations that are increasingly faced with
an environmentally sensitive public, it can be assumed, as a rule, that they transfer entire environmental systems today and adopt or comply with the
standards of the industrialized countries. Frequently
it is the state-owned enterprises that display shortcomings in environmental technology, as in Brazil,
for example. In some cases an adaptation to local
conditions takes place in conjunction with direct foreign investments. Otherwise, however, one can assume that implementation of imported environmental protection techniques is extensively the reflection
of environmental policy requirements and thus of the
environmental awareness in the developing countries themselves. For this reason specialized agencies
for analyzing the environmental situation or setting
priorities, an enforcement system (administrative
agency) as well as a consulting industry are important. The federal government can provide valuable
assistance in setting up specialized agencies.
Many organizations (such as the IUCN and, to
some extent, the World Bank) are currently attempting to create a local “environmental way of thinking”, i.e. to improve environmental perception and
environmental knowledge. Particularly NGOs achieve a successful international “transfer of convictions”
and represent a kind of “awareness industry”. The
technological competence of local consultants is also
growing so that fewer and fewer foreign consulting
companies are required for general environmental
questions. If there are deficiencies, then they are deficits in know-how regarding conservation. These cannot be eliminated so much via know-how transfer as
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via financing assistance for conservation research in
the developing countries.
Regulatory Requirements
These process policy measures are supplemented
by activities for the creation of regulatory requirements, i.e. the establishment of an institutional
framework at the global level whose structure enables individuals (enterprises, households, organizations, local authorities) to look for problem-solving
approaches independently and, at the same time, provides incentives for using the resulting know-how efficiently. Efficiency orientation here refers to the employment of know-how in cases where the resulting
advantages for all those concerned exceeds all related costs. To achieve such an efficiency orientation,
the scarcity of the available global environmental
functions must be illustrated to those concerned
when institutional regulations are worked up. Worldwide acceptance of this objective will be more easily
attained, the more clearly the advantages - such as
strengthening of the negotiating position at international environmental conferences and obtaining revenues from higher acceptance of the exported goods
- can be seen when this framework is specifically defined in the individual states. For the industrialized
countries this means dispensing with direct taxation
of the performance of know-how transfer activities
so as to give individual persons greater freedom of
action and development.
The formulation of such regulatory provisions is
intended to provide for an efficient exchange of
know-how. On the one hand, this applies to knowledge based on natural science and concerning key
determinants of the state of the environment as well
as findings from the field of instrumentation and control engineering. On the other hand, an assessment of
whether a certain state of the environment indicates
the need for action or not can only be carried out on
the basis of the preferences of those concerned. These preferences diverge worldwide to a great extent,
however, and thus cannot be adequately determined
on a central basis. Consequently, it is advisable to
draw up regulations that motivate individuals to disclose their preferences since this is the only way to
ensure successful coordination. As has been emphasized several times, very clearly defined rights of action and disposal regarding environmental functions
are suitable for this purpose because individuals negotiate with each other in exercising these rights and,
therefore, they have to make their preferences known. In view of the differing conditions in the individual countries, the specific features of the respective
natural and human environment must be taken into
account in the definition of the rights - for example,
the importance of common property traditions. The

complexity which is involved in the application of coordination methods in a global context and which is
connected with the heterogeneity of the structural
elements illustrates the need for strict limitation to
environmental problems that are, in fact, globally relevant, while keeping in mind the principle of fiscal
equivalence, i.e. spatial accordance between the beneficiary and cost-bearer of a decision on utilization of
environmental resources (Klemmer et al., 1993). The
form in which the preferences ascertained on the basis of coordination procedures of individual states
are represented - democratic representatives, representatives of corporate forms of organization and the
like - depends on the situation and must be determined while taking into account the legal traditions
of the individual countries.
Knowledge about the interrelationships between
causes and effects is subject to constant expansion
and modification due to scientific progress. At present a great concentration on large research institutions and on certain paradigms that are extensively
recognized in the respective discipline can be observed in the existing scientific structure of industrialized countries. If one accepts the fact that a wide
variety of different approaches can perform a stimulating function in the formation, dissemination and
adaptation of know-how, then greater spatial and
content-related diversification must be promoted so
that competitive elements can also play a role in this
context (Karl, 1994). Such approaches might involve
increased establishment of research institutions in
the developing countries, in which case networking
with other institutions would initially have to be ensured by setting up a telecommunications infrastructure. Furthermore, experts should be selected from
different fields and representing different interests
so that they can be induced to present their respective arguments.
When information on causes and effects of global
environmental problems is transferred, incentives
are necessary to get individuals to disclose their preferences as extensively as possible. An attempt to record this knowledge via a central agency and to use it
as the basis for specifying certain modes of behavior
will only result in a situation in which those possessing the information are motivated to make strategic
use of their advantage in order to influence decisions
on how to react to the findings obtained on causes
and effects. For example, they may submit claims for
high damage sums as victims or deliberately play
down the extent of their contribution to an environmental change or refer to inadequate substitution
options as polluters. Checking the credibility of such
statements, in turn, induces costs.
Those concerned tend to develop their own interest in substantiating the credibility of their state-
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ments if this substantiation is linked to financial advantages. This might apply, for example, to the introduction of liability regulations (Karl, 1992 and 1994).
Elements for the implementation of an international
liability law already exist and should be expanded. If
those concerned do not have to reckon with losses in
the event of faulty or unsubstantiable information,
they will undertake measures to strengthen and/or
justify the basis of their argumentation. If, on the
other hand, sales advantages or improved public relations may result for private enterprises, for example, potential polluters could be induced to cooperate
in the determination of the causes (Kaas, 1993). The
large number of individual parties involved as well as
heterogeneous initial conditions give rise to problems regarding the application of such incentive-based instruments in a global context.Therefore, appropriate measures must first be taken in the individual
states (see Jost, 1993 for an evaluation of the existing
law in Germany from a theoretical point of view)
whereas greater application of the liability principle
between the individual countries should be striven
for in a global context (see also Erichsen, 1993).
At present there is a wide range of environmental,
development, industrial and trade policy measures
which are taken to bring about and control transfers
of know-how for the avoidance, reduction and elimination of global environmental problems but which
also restrict individuals in their freedom to decide on
the development of research approaches. It is therefore necessary to reduce the existing restrictions on
such exchanges of know-how at the level of individual economies. Moreover, greater efforts should be
made to include the consequences of global environmental changes in the decisions on utilization of global environmental resources, such as by implementing liability regulations or with the help of international markets for rights to environmental assets (see
WBGU, 1993 regarding certificate approaches and
Becker-Soest and Wink, forthcoming, regarding markets for global soil use rights). In addition, a binding
legal framework should be introduced for the exchange of such know-how via institutional channels.
This framework is to provide for property rights to
immaterial goods, a reduction in restrictions regarding the transfer of know-how, provisions of local content and the introduction of procedures for competitive protection. The stability of such a legal framework would make it possible for those concerned to
make their decisions on a longer-term basis and
would thus promote incentives for investment in the
production and transfer of know-how, leading to economic advantages only in the long run (see Brennan
and Buchanan, 1993 regarding the determinants of
long-term orientation of individuals).

Complementary measures also appear necessary,
in spite of such general regulations. As a result of the
differing ecological, economic and sociocultural conditions of the information sources and target groups,
for example, problems arise that require adaptation
of the relevant knowledge and of the transfer procedures.This can be done by means of intergovernmental “clearing agencies”, via “company networks” (Lahaye and Llerena, 1994) or on the basis of self-managed institutions of non-governmental organizations
(Chambers of Commerce, development organizations or the like). The importance of the appropriate
information for implementing exchange of knowhow and technology transfer can be seen in the payments made for the services offered by these institutions.

2.4
Recommendations for Research and Action
In general, there is still a lack of comprehensive
studies regarding the transfer of know-how and technology, though it is evident that the exchange of
know-how is largely determined by market and competitive processes. Greater integration of the developing countries in the international division of labor,
therefore, strengthens the exchange of know-how. At
the same time multinational corporations and their
global investment and location-related decisions play
a special role in this connection.Analyses of these decision-making processes are still extremely inadequate and should be pushed forward.
Special attention should be devoted to the patent
system and/or to the allocation of rights of disposal of
intellectual property. This applies in particular to
property rights to genetic engineering products and
to genetic material from wild animals and plants living and growing in the wild. In addition, a closer look
has to be taken at the question of whether patenting
of plant and animal variants should be fundamentally
possible and who the beneficiary of product innovations should be, i.e. either the countries which provide the initial genetic material or the companies that
carry out the manipulation.
The extent to which this approach can be used to
improve technology and capital transfer should be
examined in the light of the Berlin Climate Conference, which led to an upgrading of the concept of
Joint Implementation. In this way projects involving
a high technology transfer could receive a special status in the framework agreements.
The question as to which institutions can contribute to a departure from determination of the exchange of know-how according to market factors remains unanswered. This applies in particular to the
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international organizations involved in basic research, which still concentrate on the highly developed industrialized nations and their problems.
Many organizations (such as the IUCN and, to
some extent, the World Bank) are currently attempting to create a local “environmental way of thinking”, i.e. to improve environmental perception and
environmental knowledge. Particularly NGOs achieve a successful international “transfer of convictions”.The technological competence of local consultants is also growing so that fewer and fewer foreign
consulting companies are required for general environmental questions. If there are deficiencies, then
they are deficits in know-how regarding conservation. These cannot be eliminated so much via knowhow transfer from the industrialized nations to the
developing countries as via financing assistance for
conservation research in the developing countries.
This support should be increased.
It has been shown that strategic action may cause
distortions of information in international exchange
of know-how. These distortions can be countered
through a more stringent liability law. However, there is still a significant need for research in this connection, particularly regarding jurisprudence.
It was also pointed out that the exchange of knowhow is plagued with substantial adaptation problems.
Research in this field unfortunately displays numerous shortcomings that have yet to be eliminated.
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Institutions and Organizations

3.1
Problems Related to Institutional Innovation of
Global Environmental Policy
Since the first UN Environment Conference in
Stockholm in 1972, more than 60 multilateral environmental agreements have been signed and ratified
– from protection of the stratospheric ozone layer
and regional seas to monitoring of trade with hazardous wastes (UNEP, 1991; UN, 1991, 1992 and 1993).
Despite these many years of experience, there is still
little knowledge as to whether and how such institutional arrangements contribute to an effective global
environmental policy. This lack of knowledge is primarily due to the fact that the social and behavioral
sciences have underestimated the institutional dimensions of international and global environmental
policy. Emphasis has been put on policy contents,
with the policy process itself being rather neglected.
Little attention has been given to the changing institutional framework governing this process. This section will therefore focus in greater detail on institutional innovations of global environmental policy.
The Council views this section as a first step towards
a systematic and continuous examination of issues
related to global environmental policy, an analysis
that shall be continued in subsequent annual reports
(see also Sections C 3 and C 7).
Social science generally uses the term “institutions” to describe rules that influence both public and
private action, and which thus perform a frameworking and controlling function (Caldwell, 1990; Höll,
1994; Kay and Jacobsen, 1983). The term institutions
refers both to organizations as bureaucratic structures and to control systems (or regimes) (for details
see Box 16). This section focuses on institutions that
have been or could be agreed on by countries as a
means of addressing global environmental problems.
The various functions of institutions may be classified as follows (Prittwitz, 1994a):
1 Direct control aims at steering the target groups in
a certain direction through “command and control” mechanisms (like bans and rules, require-

ments, limits) as well as through economic and informational incentives and sanctions specifically
geared to the aims in question.
2 Indirect control influences target groups without
specifying their behavior in detail. Process, resource and organizational control are characteristic features of this type.
3 Direct and indirect control are generated, as vertical control of certain target groups, through superordinate control, but may also take various forms
of horizontal self-coordination. In this case a conscious act of self-control on the part of political actors is engendered, with a substantial degree of
congruence between the controlling agency and
the target groups themselves.
The lack of superordinate control levels (such as a
“world government”) means that global environmental policy institutions primarily exist within the
regulatory or organizational patterns of horizontal,
national self-coordination (type 3), though instruments of direct (type 1) and indirect (type 2) control
are utilized.
The topic of this chapter is the extent to which institutional innovations in global environmental policy can address global environmental problems. Section B 3.2 outlines the development of global, environmentally relevant institutions, prior to their assessment and the derivation of recommendations for
policy action and research in Section B 3.3.

3.2
Institutionalization of Global Environmental
Policy

3.2.1
The Formation of Global Environmental Policy
In the course of the early 1970s, a global perspective on environmental problems developed. The reports to the Club of Rome were generally based
upon the “One World” concept.At first this global di-
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BOX 16
Definition of Institutions
Institutions are defined as persistent, interlinked rules and practices that prescribe behavior,
demarcate activities and shape expectations
(Haas et al., 1993). They are thus a designation for
internalized behavioral patterns with a regulative
function (Krasner, 1983), quasi fixed and influence both public and private behaviour. In the social science debate on international regimes
(Haas et al., 1993; Rittberger, 1993) and institutional economies (March and Olsen, 1984; Shepsle, 1992 and 1989), institutions are understood as
goal-oriented arrangements. They have a framework-setting effect, though they themselves can

mension in the public debate had little or no consequences for environmental policy. Although several
international environmental regimes were set up,
particularly in the field of species protection and protection of the seas, the United Nations Environmental Programme (UNEP) was established in 1973 and
environmental protection activities were initiated by
other international organizations (Kilian, 1987), the
focus of environmental policy in the following years
was almost entirely restricted to national or transboundary environmental issues. Even in the second
half of the 1970s, the OECD published several reports in which international environmental policy
was essentially confined to the transboundary problems of adjacent countries (OECD, 1974, 1976, 1977
and 1979).
After this phase of domestic environmental policy, a new start was made toward international environmental policy at the beginning of the 1980s. In
contrast to the beginning of the 1970s, when environmental policy expectations mainly focused on international organizations (such as the European Council and the ECE), this development was based on the
active commitment of a larger number of nation-states. Environmental policy was gradually becoming a
component of national foreign policy or intergovernmental policy (environmental foreign policy). It was
now influenced to a greater extent by political interests, but at the same time the prospects for practical
implementation were growing (Prittwitz, 1984). A
further phase of internationalization of policy came
about during the mid-1980s. This was due to a large
extent to the development of a common environmental policy by the European Community (Höll,
1994). On the other hand, the global dimension of en-

be rearranged, redesigned and even dissolved
(Scharpf, 1991). Institutions can take on the form
of organizations (bureaucratic structures) and of
regimes (regulatory mechanisms that do not necessarily have an organizational foundation); the
latter may explicitly have a contractual basis or be
implicitly based on mutual agreement.
Regulatory mechanisms and organizations
may be either linked to each other or implemented independently of one another. Far-reaching agreements have been made concerning
“stratospheric ozone” and “acid rain”, for example, without substantial organizational substructure, while several organizations operating without standardized rules were created in connection
with “population”.

vironmental policy was reinstituted, although now
underpinned by more or less effective national institutions and sound approaches to transnational environmental policy (Sand, 1994a; Young, 1991).
Milestones in this internationalization of environmental policy included the formulation and implementation of a regime for the protection of the
stratospheric ozone layer (1985 Vienna Convention
and 1987 Montreal Protocol), the report of the World
Commission on Environment and Development
(1987), and a revival of debate over the need for global climate protection (Grubb, 1990; Sebenius, 1991;
Sessions, 1992).This development culminated in June
1992 with UNCED, the “Earth Summit” in Rio de Janeiro, in the course of which framework conventions
on climate and biodiversity were adopted, as well as
the Rio Declaration, the principles on the use of forests and AGENDA 21.

3.2.2
Approaches to the Innovation of Global
Institutions
The current framework of international environmental policy still restricts in many ways the options
for effective global action. In accordance with the basic principle of national sovereignty, environmental
policy depends on the approval of national representatives in each individual case. Accordingly, the decision-making process takes place within specific negotiation systems (on the theory see Benz et al., 1992).
Without the “shadow of hierarchy” (Scharpf, 1992)
that promotes decisions in national environmental
policy, international environmental policy requires
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voluntary agreement in order to develop problemrelated control mechanisms (international regimes).
Decision-making is thus shaped by the differing
interests of individual states and is often a difficult
and lengthy process (Sand, 1990; Sebenius, 1992). Often problems are addressed too late and the specific
provisions agreed upon remain weak (Susskind,
1994).
Also, the actual implementation of action programs is difficult to survey and in most cases can only
be monitored on the basis of national reports by the
member states (Strübel, 1991). If violations against
such arrangements are actually identified, compliance may only be enforced under very specific circumstances (Chayes and Chayes, 1993).
In addition, there is a significant need for coordination due to the variety of interaction between the
different environmental policy areas. On the one
hand, duplication of work on environmental problems in different bodies sometimes means a waste of
resources; on the other hand, agreements in one field
may ultimately block agreement in another. For example, supply-side priorities operated by the Multilateral Development Banks in the energy sector may
counteract efforts to develop a (demand-oriented)
climate policy. The Convention on Climate Change
and the Convention on Biological Diversity are not
necessarily compatible, either (WBGU, 1995). As the
number of international environmental agreements
has grown over the past 25 years, so, too, has the need
for coordination. UNEP, which inter alia has been assigned the task of coordinating the environmental activities of international institutions, has not been in a
position to perform this task adequately to date (Kilian, 1987).
However, a variety of institutional innovations
have been initiated since the mid-1980s, as environmental policy has become increasingly internationalized. These involve the establishment of institutions
for finance and technology transfer from North to
South, as form a of direct control (Section 3.2.2.1), as
well as changes with respect to process, resource and
organizational control, as forms of indirect control
(Section 3.2.2.2).

These developments represent an attempt at direct control since transfers are largely dependent on
the implementation of environmental measures. At
the same time they stand for two different approaches to transfer payments.The Multilateral Fund
set up within the framework of the Montreal Protocol in 1990 exclusively provides for transfers related
to the protection of stratospheric ozone and thus represents a problem-specific way of organizing compensation payments (Wood, 1993; Round, 1992). The
GEF, by contrast, is a central institution not limited
to one specific problem area, but was set up to finance measures for protecting the ozone layer, international waters and biological diversity, and for combating the greenhouse effect (WBGU, 1994). Whereas the advantages of joint action were obvious in
the case of the ozone fund, the volume of transfer
funding administered by the GEF has remained marginal compared to the level that is really needed to finance global environmental policies (Helland-Hanse, 1991; Reed, 1993).
Economic incentives for implementing environmental measures have not been confined to such
funds, however. Since the second half of the 1980s, socalled debt-for-nature swaps have become an important instrument of financing environmental projects
in developing countries (by the WWF, for example).
Within these debt-for-nature swaps, foreign debts of
developing countries are bought on the market for
executory titles, in most cases far below their nominal
value. If such executory titles are transferred in local
currency within the scope of an agreement with the
debtor country, the funds acquired can be invested in
specific local environmental projects, while the respective developing country does not have to expend
foreign currency to repay its foreign debts. Usually
non-governmental actors purchase these debts. Over
20 such transfers with a total volume of more than
100 million US dollars have been carried out since
1987 (UN, 1994a). Although this is still only a marginal sum, this approach should be pursued further.

3.2.2.1
Transfers of Technology and Financial Resources

There has been a certain change in the operation
of traditional environmental policy, as seen in the fact
that forms of indirect process, resource and organizational control are being increasingly favored.

New institutions in the form of funds have been
set up to coordinate transfers of finance and technology. Article 5 (4) of the Montreal Protocol and Article 4 (7) of the Convention on Climate Change, for
example, explicitly link environmental commitments
on the part of developing countries to legally binding
transfers on the part of the industrialized countries.

3.2.2.2
Process, Resource and Organizational Control

Capacity Building
In this respect capacity building plays a central
role. Every international environmental program
and project now contains a capacity building component. This programmatic reorientation (Kimball,
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1992) is based on the realization that inadequate implementation of environmental policy is often due to
the lack of the respective nation’s ability to take action (Young, 1992; Rosenau and Czempiel, 1992).
There is a specific chapter on this topic in AGENDA
21 (Chapter 37).
Capacity building refers primarily to generating
and strengthening personnel capacities and administrative structures in developing countries. Measures
include developing national administration, education and training, financing research for determining
causes and potential environmental damages, and
improving the infrastructure for the exchange of information provided by international institutions
(Haas et al., 1993). Whether this programmatic reorientation to capacity building effectively leads to innovation or whether it is just a redeclaration of traditionally implemented projects, however, requires
careful analysis in each case.
This focus on capacity building is also reflected in
the activities of the newly-created institutions for finance and technology transfer. The Multilateral
Fund of the Montreal Protocol has made institutional strengthening of recipient countries a major
effort by supporting research institutes and national
administration units. The direct aim here is not to reduce the production and use of CFCs directly, but to
provide the institutional prerequisites for achieving
this objective (UNEP, 1993).
A similar increase in activities can be noted in connection with “swaps”, where NGOs are involved substantially. In accordance with the concept of sustainable development, “debt-for-nature swaps” have
been expanded to “debt-for-sustainable-development swaps” in recent years. Consequently, not only
environmental protection in the debtor country is being financed via the purchase of executory titles, but
also other projects aimed at promoting sustainable
development. Swaps have financed training programs and health projects, for example (UN, 1994a).
Non-governmental actors no longer address purely
local or national environmental problems, but, more
comprehensively, the question of sustainable global
development and the framework conditions of global
environmental problems (GERMANWATCH is an
example here).
Flexibilization of Institutional
Regulations
Another field of global environmental policy in
which institutional innovations have come about can
be summarized as flexibilization (Young, 1989). This
refers both to the functional capacity of existing institutions and to the decision-making and voting procedures for national implementation of international
programs.

In particular, a functional differentiation of communication can be observed in international environmental regimes. Panels of experts or subcommittees
debate on scientific, technical, economic, financial
and implementation issues to an increasing extent,
separately from the political negotiation process.
Within the framework of the Montreal Protocol, for
example, working groups have been set up to assess
the state of knowledge, and committees have been
established to manage the Multilateral Fund and to
deal with the difficulties involved in national implementation (Gehring and Oberthür, 1993).
This differentiation of the communication process
has proved to be conducive to the reconciliation of
interests and to decision-making, thus enhancing the
effectiveness of environmental regimes. Political negotiations themselves are relieved of certain tasks,
politically uncontentious issues can be clarified more
quickly and the willingness to reach consensus on the
part of individual countries grows. Whereas the highest-level political negotiating body still keeps the
right to make the final decision, consensus formation
and hence “joint learning” are promoted by committees and working groups. In the case of the Montreal
Protocol, the rapid and successful reconciliation of
interests can be attributed to such advisory bodies
(Benedick, 1992; Haas, 1992; Parson, 1993).These discursive elements have also created room for debate
and thus for coming to a consensus within the Commission for Sustainable Development (CSD, UN,
1994a). Normally, this process permits a representative limitation in the number of participants within
international institutions that often facilitates the
communication process and decision-making (see
Haas, 1990 on the role of epistemic communities).The
Implementation Committee of the Montreal Protocol, for instance, has only 10 members, the committee
managing the Multilateral Fund 14, while the executive body of the restructured GEF has 32 members
(WBGU, 1994). The optimal level varies, of course,
from case to case and from institution to institution.
In the view of the Council, there is need for more research on these questions.
The flexibilization of global environmental policy
also applies to decision-making and implementation.
The tradition that international resolutions have to
be adopted unanimously often leads to a situation
where only the lowest common denominator with respect to specific measures can be decided on. At the
Climate Conference in Berlin it became evident that
individual Parties or small interest groups gain a minority status allowing them to block efforts to achieve unanimity. Such a mechanism can make decisionmaking a very difficult and slow process. A deadline,
at least, should therefore be imposed on adjourning
vetoes.
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Improved voting procedures have now been instituted, however. An authorized majority may add
stricter measures to agreements that, in some cases,
do not require ratification, and all parties to the
agreement are bound by these provisions (binding
majority decision). The Montreal Protocol, for example, calls for a qualified two-thirds majority, and a
double weighted majority has been introduced for the
GEF (WBGU, 1994). In the GEF case, a 60% majority of votes, representing at the same time 60% of the
membership fees, is required for a decision by the executive body, which consists of equal representation
from developing and industrialized countries. Thus
the main donor countries and all developing countries as a group can exercise a veto, whereas individual states by themselves are unable to block collective decisions. Even if such decision-making rules are
not, in fact, applied, they discipline the negotiating
parties since resistance against broadly supported
resolutions would be pointless.
Linked to the recognition of such decision-making
rules is a partial surrender of national sovereignty, in
that non-compliance with collective decisions is rendered virtually impossible (Soroos, 1986). The directly binding effect of such decisions can be weakened in other cases in the form of an “opting-out”
procedure (Sand, 1990), where opposing states have
to declare explicitly that they will not comply with
the decision so as not to be formally bound to it.
Besides innovations within agreements binding
under international law, various forms of so called
“soft law” have been used in past years. These legally
non-binding regulations are another way of shortening the often long time between adoption of international resolutions and national implementation (reaction times) (Weiss, 1992; Chayes et al., 1992). The
provisional establishment of the Multilateral Fund of
the Montreal Protocol, for example, was based on a
resolution that does not fall under formal international law (Ott, 1991). Resolutions like those are regularly adopted at the annual meeting of the Parties to
the Montreal Protocol (UNEP, 1993).
Involvement of Non-governmental Actors
Innovations in process or organizational control
have also resulted through the enlarged participation
of non-governmental actors, especially environmental NGOs. Gradually these actors have implicitly or
explicitly received greater rights of participation in
various fields, thus contributing to partial elimination
of traditional non-transparency of intergovernmental policy. In most international environmental institutions NGOs now have the right to observe and to
obtain information on the negotiations. More farreaching rights of participation have been implemented in the CSD, in which NGOs have the right to

speak not only at official meetings, but also at the discussions of the informal working groups (Martens,
1993). The question of optimum participation rights
of non-governmental actors at such negotiations is
still open, however, or must be answered differently
from case to case.
Trends towards extended participation for NGOs
can also be noted in the implementation and evaluation of global environmental policy. This has happened implicitly within the framework of the Montreal Protocol since 1992. Here, non-governmental
actors can contribute information on implementation problems of individual countries within the adopted non-compliance procedure by notifying the
Secretariat. Within the CSD the NGOs are allowed
to include their own reports in the work of the Commission and thus identify shortcomings or new possibilities. Little use has been made of this participation option to date, however, a situation that indicates the often limited resources of the NGOs, especially in developing countries.
Coordination of Environmental Activities
The establishment of the CSD represents a major
global environmental policy innovation of the indirect control type. It is subordinate to the Economic
and Social Council of the United Nations (ECOSOC), is supposed to monitor the implementation of
AGENDA 21 and other global environmental agreements, and ensure coordination of international activities. In addition, the High Level Advisory Board
was founded, an advisory body to the CSD which can
draw attention to new environmental threats (UN,
1994c).
A new committee has been established to improve
the coordination of the environmental activities of
the various UN organizations, for which purpose a
separate Department for Environment and Development has been set up in the course of restructuring
the UN Secretariat. Almost all international organizations are now carrying out internal audits and restructuring with the aim of integrating aspects of sustainable development in all relevant activities.
Besides these new intergovernmental institutions,
innovations in the organization of the non-governmental sector have led to greater concentration and
effectiveness of activities. These innovations include
the Business Council for Sustainable Development,
consisting of representatives from environmentally
sensitive business organizations (Schmidheiny, 1992),
as well as the formation of the Planet Earth Council,
a group of environmentally committed personalities
(Haas et al., 1992), the European Business Council
for a Sustainable Energy Future, the International
Green Cross and the International Council for Local
Environmental Initiatives (ICLEI).
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3.2.3
Reforming Global Environmental Institutions
The following proposals relate, firstly, to basic restructuring of the institutional network of global environmental policy, and, secondly, to practical innovative approaches for extending and reforming existing
institutions.Thirdly, it is proposed that the present institutional network be modified and expanded.

3.2.3.1
Basic Restructuring
Proposals for basic restructuring of the existing
network of institutions for global environmental policy experienced a boom prior to the 1992 “World
Summit”. For example, consideration was given to
granting the United Nations Environment Programme (UNEP) the status of a special organization
and extending its mandate, as well as to forming a
special organization by combining UNEP and
UNDP (UN, 1991). These ideas have not been definitively put aside. Another proposal is to establish a
“Global Environmental Council” or a “UN Environmental Trusteeship Council”, with a status equivalent
to that of the UN Security Council.
UN Environmental Trusteeship Council/
Global Environment Agency
Under Article 87 of the UN Charter, the Trusteeship Council, operating under the authority of the
General Assembly, supervises the trust territories
with the aim of promoting their development towards self-governance and independence. Since the
end of 1975 it consisted entirely of permanent members of the Security Council. On November 1, 1994 its
work was discontinued when the last trust territory,
Palau-Palau, became independent, but it has not
been dissolved. Consideration is therefore being given to either extending the responsibilities of the UN
Security Council to embrace “environmental security” or converting the UN Trusteeship Council into
an “Environmental Trusteeship Council” (Dolzer,
1992).
A similar proposal calls for establishment of a
Global Environmental Organization (GEO), modeled after GATT/WTO as the most important world
trade institution, providing a similar forum for the
formulation and implementation of international environmental policy (Esty, 1993 and 1994). The basic
idea behind GEO is that it should not only bring together the existing international environmental regimes directed at specific problem areas, but also become the central institution for finance and technol-

ogy transfer in support of sustainable development in
the developing countries.The fact that the EU has established a European Environment Agency indicates
that a GEO is by no means an utopian idea. Institutionalizing supranational environmental policy is a
feasible option, at least in comparable cases of regional integration – e.g. in ASEAN; regional environmental policy cooperation has already been strengthened within NAFTA through the North American
Commission on the Environment (NACE).
An Inter-generational Environmental
Contract
Existing as well as new institutions can help solve
environmental problems, but in themselves are not
sufficient to secure environmental quality for future
generations. Sustainable development, by definition,
is an inter-generational undertaking. Although economic concepts such as cost internalization and discount rates also take the interests of future generations into consideration, long-term costs are not fully
evaluated and included, and the implications of irreversible damages are neglected as well. Also international law provides certain norms for inter generational equity, but to date there are no appropriate instruments available which could apply the principle
of inter-generational equity in practice (Weiss, 1992;
Hurrel and Kingsbury, 1991; Gehring, 1991; Ostrom,
1990; Oye, 1986). Therefore, a number of new and innovative proposals have been presented in the literature and in political discussion like the “Treaty of
Intergenerational Equity” (Weiss, 1993), “Planetary
legacy” and “Fiduciary trust” (Weiss, 1989), “Ecological Rights of Future Generations” (Cousteau-Society, 1991), “Second Chamber in Addition to Parliament” (von Hayek, 1969) and the “Chamber of the
Generations” (von Lersner, 1994).These are very different concepts but they all have a common concern
– that new institutional arrangements are essential to
ensure inter-generational equity.
However, action and research is needed to define
and stipulate the rights of and obligations toward future generations. As a consequence, every policy
should be examined as to whether and to what extent
it complies with the principle of inter-generational
equity.The formulation and implementation of a new
ethics embracing fairness between generations was a
special concern of the World Commission an Environment and Development and is a recurrent theme
in AGENDA 21.
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3.2.3.2
Extension and Reform
Innovative approaches relating to communication
and decision-making processes at international level
basically rely on elements that have proven to be either beneficial or obstructive to the reconciliation of
interests. Of particular importance in this context are
the voting and coordination procedures by means of
which such reconciliation of interests can be achieved.
Majority Decisions in Place of Unanimity
Often reference is made to the unwieldiness of the
procedure based on unanimous decisions (Bächler et
al., 1993), as opposed to the positive effects of majority decisions. The Council’s 1994 report discussed the
new arrangements governing the GEF (WBGU,
1994). Consideration has been given in other contexts (Jäger and Loske, 1994) to the adoption of binding majority decisions under the Montreal Protocol –
an issue that was repeatedly iterated throughout the
Climate Conference in Berlin. At the same time,
however, when considering the demand for majority
decisions one must keep in mind the possibility of
group veto rights on the part of the industrialized or
developing countries, as in the case of the Montreal
Protocol. The question is as to how the minority can
be brought to accept the agreement. Trade restrictions (as provided for under Article 4 of the Montreal
Protocol), embargos or the involvement of the UN
Security Council because of a threat to “international
security” may also determine the future of environmental policy. International law has already started
to treat large-scale pollution as an “international crime” prohibited by binding international law (ius cogens). In 1992, as a precautionary step, the UN Security Council declared itself responsible for environmental matters, where these might involve a threat to
security.
Organization of Consensual Knowledge
In order to make global environmental institutions more dynamic, stringent objectives, deadlines
and measures could become immediately binding for
all Parties, thus circumventing the long process of national ratification. Consensus-building communication processes (Benedick, 1992) and organization of
consensual knowledge (IAE, 1995) which make joint
learning and searching for solutions possible, are
underlined as important elements for facilitating and
accelerating international decision-making (see also
Heinze and Kaiser, 1994 on the “ecology dialogue”).
Members of the CSD, for example, are seeking further extension of the discursive elements that have

already been introduced in the form of podium discussions (CSD, 1994).
Participation Rights
Further opening of international institutions to
NGOs has been repeatedly called for, given that
many international organizations have not yet granted participation rights similar to those within the
CSD. Environmental organizations, for instance, are
striving to obtain greater participation and information rights within the new WTO (Cameron et al.,
1994). These efforts are in concord with the principle
of transparent international institutions specified in
AGENDA 21 (Chapter 38). Barriers to extended
participation of these actors, however, are not restricted to procedural rules; at the Climate Convention negotiations, for example, complaints were raised about the constraints on participation of developing country NGOs due to lack of funding.
A central issue in the debate on institutional innovations is the actual implementation of global environmental policy. Increasing reference is made here
to the option of applying “soft” instruments of international law in order to initiate implementation prior
to generally accepted rules or even without them being translated into “hard” international law (Sand,
1990; Chayes et al., 1992). In view of the difficulties in
obtaining rapid agreement on a formal climate protocol, there have been efforts to bring the international climate convention a step forward, based on
“soft” but politically binding international law (Jäger
and Loske, 1994; Oberthür, 1994; Ott, 1994).
Economic Instruments
New forms of implementation centering on greater use of market forces for the protection of the global commons need to be addressed here as well. Economic instruments for implementing global environmental policy, such as taxes and charges for utilization or consumption of environmental resources
and internationally tradeable permits (entitlements)
are currently under discussion (Ewringmann and
Schafhausen, 1985; Bonus, 1991). The latter involves
establishing a market where none exists so far (Simonis, 1994). The experience with such instruments at
the national level has been documented (Howe, 1994;
UN, 1994a; Hansjürgens and Fromm, 1994). Under
certain conditions such market-oriented mechanisms
represent a way of effecting a positive North-South
transfer of financial resources beyond centrally or
intergovernmentally organized payments.
The intensive (albeit controversial) discussion
over the Joint Implementation of climate policy measures as provided for under Article 3 (3) of the Climate Convention is also an expression of the rethinking process regarding the institutional framework for
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implementing environmental policy at the international level (for more details see WBGU, 1994). While the industrialized countries tend to favor this
mechanism, most of the developing countries have
resisted thus far, though with varying intensity (Loske and Oberthür, 1994; Oberthür, 1994). The first
Conference of the Parties to the Climate Convention
achieved a modest breakthrough by agreeing on a pilot phase. The main question now is not whether, but
how Joint Implementation shall be used in the future.
In addition to tradeable permits and Joint Implementation, environmental taxes and charges also feature largely in the international debate over innovative instruments. At its second meeting in 1994, the
CSD also discussed proposals on the introduction of
internationally coordinated taxes and charges (UN,
1994d). With regard to climate policy, the primary issue to date, proposals have been put forward for the
introduction of an international, OECD-wide or at
least Europe-wide CO2 charge/energy tax as well as a
nitrogen tax (Jäger and Loske, 1994; UN, 1994a). A
tax on international flight tickets or aircraft fuel (kerosene) has also been urged, in accordance with the
1980 Brandt report, in order to mobilize additional financial resources for global environmental policy
(UN, 1994a). This would undoubtedly be a way of
mobilizing substantial funds for environmental protection.
Environmental Funds
There is also discussion about the extension and
reform of the existing institutions involved in the
transfer of finance and technology to low-capacity
developing countries. This refers, firstly, to greater
use of national environmental funds or debt-for-sustainable-development swaps (UN, 1994a; Klinger,
1994). Secondly, several OECD member states have
put forward the idea of transferring the Multilateral
Fund of the Montreal Protocol to the GEF (Rowlands, 1993). In addition, the introduction of finance
and technology transfer aimed at specific problem
areas has been urged in other fields of global environmental policy within the GEF – as anticipated by
the Council in connection with the Desertification
Convention (WBGU, 1994). See also Section C 3 regarding the setting up of a Blue Fund for protection
of the seas.
Sustainable Development as a Crosssectoral Task
A cross-sectoral dimension of the debate over institutional innovations going beyond the above proposals concerns the integration of the concept of sustainable development into the activities of all existing international organizations. The current focus
here is on trade and finance institutions, with the en-

vironmental reform of GATT/WTO being the key
agenda topics (Helm, 1995). Proposals for reforming
GATT/WTO include the integration of principles
specifying minimum environmental standards for
products as well as for production processes. This discussion is closely connected to the question of finance and technology transfers (see Section B 2), in
that the exchange of goods and services via the world
market is of far greater importance for environmentrelated transfers of resources than any agreed or
planned intergovernmental transfers, including the
GEF (Eglin, 1994).
Development Assistance
Integrating the concept of sustainable development and taking global environmental problems into
consideration encounters a problem in connection
with multilateral and bilateral development assistance. Projects organized by multilateral development banks, for example, may make implementation
of global environmental conventions more difficult.
In response to this dilemma, environmental organizations have proposed that the executive bodies of
the Climate, Biological Diversity and Desertification
Conventions should draw up criteria for how to utilize development assistance funds (Eco, 1994).
The ideas on how the Commission on Sustainable
Development should continue its work in the future
are also aimed at greater integration or coordination
of other policy fields with environmental policy
(AGENDA 21: Chapter 38). The Council therefore
welcomes the efforts of Germany’s Federal Ministry
of the Environment to involve not only the environment ministers of national governments, but also the
ministers for other domains in the work of the CSD
so as to promote the dialogue on sustainable development beyond environmental and development
policy boundaries.

3.2.3.3
Modification and Expansion
Environmental Audit for Individual
States
Recommendations of various kinds have been
made not only for extending and reforming existing
institutions for global environmental policy, but also
for expanding the network of such institutions. Following the experience with public audits of services
and subsequent assessment of national behavior within the framework of the International Labor Organization (ILO), there has been an upsurge of interest
in applying this procedure to environmental issues
and producing “environmental audits” for the individual states (Sand, 1990) (Box 17). This idea origi-
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nated in the field of business management (Sietz and
Saldern, 1993), where official environmental audits
serve as a special incentive for enterprises to meet or
indeed exceed given environmental requirements.
After an assessment of environmentally relevant
performance by external auditors, the participating
enterprises receive a certificate that they can then
use for public relations purposes. In the course of
such audits, previously undetected environmental
protection potential is frequently identified and can
be made use of at no additional cost; in fact, they may
even reveal economic savings potentials, thus representing genuine “win-win situations”.
Monitoring environmental policy, programs and
management systems of states and international organizations has been urged for reasons similar to those for private sector environmental audits (Kimball,
1992) (see Section B 3.3.2 regarding structure and assessment of this approach). The OECD “Environmental Performance Review” Project, launched in
1991, is a important precursor in this respect. Such reviews involve a comprehensive assessment of the environmental policy of all (25) OECD member states
using a standardized procedure, although the sequence of states surveyed is irregular (see OECD,
1993).
Since there is no legitimized authority which could
enforce compliance with commitments at the international level, it is important to ensure that compliant and non-compliant behavior is detected, i.e. that
the behavior of the actors is kept transparent (Young,
1979; Göhler, 1987; Mitchell, 1994). The CSD has
meanwhile been assigned the function of carrying
out public monitoring of environmental policies, programs and management systems on the part of states
and international organizations. However, it is still
unclear whether this body can guarantee an independent audit and whether its work will concentrate on
comprehensive assessment of national environmental policies using specific criteria and the environmental audit technique.
Establishment of an International Court
for the Environment
The proposal for establishing an International
Court for the Environment also focuses on expanding
the existing system of institutions (Rest, 1994) in order to improve the management of environmental
conflicts and create an additional instrument for outlawing environmental crimes. States that violate
international environmental agreements would then
have to reckon with court proceedings and, in the extreme case, with public condemnation. In contrast to
environmental audits, which are aimed at giving positive incentives to the relevant actors, the effect hoped for with such a court is to have tougher sanctions

against environmentally harmful behavior (International Court for the Environment, 1994). However,
this court would have to be endowed with jurisdictional authority vis-à-vis nation states.
A milder version of this proposal calls for activation of the International Court of Justice in Den Hague in matters concerning environmental law
(Chamber of Environment).The states would then be
subject to its jurisdiction within the framework of the
respective environmental agreements, as only Finland, Sweden, Norway and the Netherlands have
done up to now with regard to the ozone regime.
On the basis of these considerations, there is need
for action on the part of the German federal government, which has not yet come forward with specific
concepts on mandatory international environmental
jurisdiction.

3.3
Assessment of Global Environmental
Institutions: Recommendations for Action and
Research
The developments and proposals outlined in Section B 3.2 give rise to a multitude of ideas for future
institutional innovations in global environmental
policy. In the sections that follow, some of these proposed innovations with respect to capacity building,
environmental audits and flexibilization will be subjected to further analysis, from which appropriate
recommendations for action and research are then
derived. Other proposals will have to be evaluated in
future Council reports.

3.3.1
Capacity Building
As mentioned above (see Section B 3.2.2.2), the
programmatic concept of capacity building is a response to the fact that implementation of environmental policy measures often fails because governments lack the relevant capacities. Capacity building
primarily means the building up of personnel capacities and administrative structures, especially in the
developing countries; in general, however, capacity
building is aimed at further development of the “human, scientific, technological, organizational and financial potential” of all states (AGENDA 21: Chapter 37.1). A closer look shows that this concept requires further discussion.
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3.3.1.1
Qualified Capacity Building
Capacity building is a linkage between direct and
indirect control: the primary aim is to enable certain
target groups (particularly, but not only, the developing countries) to implement international regulations. Strengthening of these target groups, however,
requires a certain degree of autonomy and thus independence. The result is a potential dilemma: in keeping with global environmental objectives, it would be
reasonable, from the point of view of the donors, to
tie the funds for capacity building (human resources,
organizations, programs) strictly for the specific purpose. If actors who have not displayed environmentally sound behavior are strengthened in their autonomy, there is the danger that allocated funds will be
used indifferently or even contrary to the desired environmental objectives of the donors. If “capacity
building” of recipient countries involves an environmentally harmful expansion of production, consumption and infrastructure, this would even increase the
risk of a global environmental collapse.

BOX 17
“Environmental audit” at EU level
Council Regulation (EEC) No. 1836/93 “concerning the voluntary participation in a Community system for environmental management and
audits” (Environmental Audit or EMAS Regulation, Official Journal 1993) provides a uniform
framework for external auditing of environmental
management systems. It is analogous to industrial
auditing in that it is aimed at external validation
of internal organizational procedures and is based
on the structure of the Quality Assurance Standard ISO 9001, and it went into effect on July 13,
1993. Commercial and industrial enterprises in
the European Union can take part in the system
voluntarily. The scheme can also be extended to
the service sector. It is the government’s task to
set up a system for authorizing and controlling independent environmental auditors. The relevant
groups involved in Germany have reached agreement on a model that serves as the basis for the
legislative process launched and its implementation.
The aim of the Directive is to constantly improve environmental protection through specification and implementation of location-related en-

On the other hand, it is politically unfeasible to tie
all funds, because a certain independence on the part
of the recipient countries is needed if environmental
targets are to be achieved by the countries themselves. Instead of resource transfer tied to certain
conditions (“green conditionality”), reinforcing capacity (or deepening capacity building) can prove
more effective. This could extend to improved terms
of trade in favor of the developing countries. The capacity building concept, as called for in AGENDA
21, in fact addresses the wider issue of the future development of economic and political structures.

3.3.1.2
Responding to Differing Capacities for Action
Given their respective economic situation, it is obvious that poorer countries cannot implement costly
environmental policies and that, accordingly, environmental policy progress in these countries can only
be stimulated through external financial compensation. The common but differentiated responsibility
for international environmental policy (as demanded

vironmental policy, programs and management systems in the individual enterprises and by encouraging self-monitoring. This is to be achieved by
means of a systematic, regular assessment of the
extent to which the measures taken conform with
the environmental declaration in the scheme, and
by providing the public with information on industrial environmental protection. Granting of
the declaration of participation requires that the
rules, conditions and work flows are carried out in
accordance with the EMAS Directive. Before a
location can be registered, the enterprise must
specify an industrial environmental policy which
is formulated according to defined criteria and
which at least provides for compliance with all relevant environmental regulations and also contains an obligation to ensure “appropriate, continuous improvement of environmental protection”.
The environmental impacts of an enterprise have
to be reduced to the extent possible with an “economically feasible application of the best available technology”.
The certified environmental declaration
(audit) is transmitted to the responsible agency of
the Member State and published after entry in the
list of enterprises certified in accordance with the
Directive, possibly supplemented by a seal of approval (Heuvels, 1993).
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by the Climate Convention) consists of an environmental responsibility of the polluter (on the part of
both donor and recipient countries) and, at the same
time, an economic responsibility (of the donor countries) for existing capacity deficits (of the recipient
countries).
Although this interpretation of the “imperative of
responsibility” (Jonas, 1984) is of great importance in
political practice and can be regarded as the conditio
sine qua non for the success of global environmental
policy, a closer analysis shows that it requires some
differentiation (Jänicke, 1993). Remarkable differences in environmental (policy) behavior exist both
in countries with large economic, technical and administrative capacities (see, for example, the climate
policy of the USA and Denmark) and in countries
with low such capacities (Malaysia and Brazil, for instance).
It is evident, therefore, that basing the assessment
of environmental policy capacity solely on economic
and technical variables (“donor/recipient countries”)
is inadequate and that the notion of a linear capacity
gap between countries is quite obviously a misleading one (Oberthür, 1993). Environmentally benign
behavior can be founded not only on “post-material”
values (Inglehart, 1977; Scherhorn, 1994) and the
widespread application of sophisticated technology,
but also on (modest) forms of economy and society
that are better adapted to scarcity and the actual carrying capacity of ecological systems.
Therefore, in addition to economic determinants
of institutional capacities, there are also specific sociocultural capacities that either favor or hinder effective environmental policy. The idea that capacity
building is nothing but a simple transfer of resources
from donor to recipient countries is qualified further
by the fact that environmental policy decisions do
not necessarily lead to a significant improvement in
the capacities of the respective recipient country.
Here again, the fundamental problem of implementing adopted programs arises. Another, final, point is
that environmentally motivated transfers can be offset by unfavourable development of the terms of trade.
Given these considerations, it is necessary to relate capacity building not only to the transfer of information and technology, or the organizational support of administrations, but also to the possible influence on the underlying socioeconomic structures.
Environmentally harmful consumption and production patterns must be overcome, both in the North
and in the South, and new structures have to be shaped in an environmentally sound manner in both
hemispheres. Various chapters of AGENDA 21 contain important pointers in this connection. On the
other hand, of course, lessons must be drawn from

the deficient implementation of development assistance in the past. It is crucially important here that
the allocation of funds to national authorities be supplemented by subnational institutionalization, i.e. by
decentralized global environmental policy.

3.3.2
Introduction of International Environmental
Audits
In the future, the environmental audit procedure
presented above (see Section B 3.2.3.3) could become
a decentralized incentive for fulfilling or implementing international environmental policy, programs and
management systems. Making environmental policy
more transparent can generate incentives to implement environmental measures effectively, by identifying and utilizing additional potentials on the part of
the target groups. However, if such audits are to form
an integral part of global environmental policy, a
number of aspects must be taken into account.
Transparency is an institutional element of modern democracy. Establishing it within the global
framework is initially faced with contrary cultural
concepts and authoritarian political structures. To
this extent, internationally organized transparency
may conflict with national sovereignty since secrecy
has always been taken for granted as an essential feature of foreign relations. The participation of NGOs
confronts the same problem to a certain extent, in
that it runs counter to what national authorities traditionally view as their domestic sovereignty. For these two reasons, open, or at least latent, resistance
against international auditing of national environmental policies can be expected.
The audit principles of decentralization, voluntary
participation and environmental statement are useful arguments against such misgivings. It is obvious,
however, that international environmental audits
may take the form of a social, possibly even political
and legal norm for participation. This again may result in circumvention and deception of that instrument.
Environmentally sound behavior can play a significant role as an enhancer of competitiveness. One illustration of this is the controversial debate currently
being waged at international level over the issue of
eco-labeling. As a rule, in a market economy technical innovation takes place only if it is possible to keep
new products or processes secret until they are ready
to be put on the market or patented. International
environmental audits therefore should be prevented
from inducing a complex interplay between efforts to
maintain secrecy and the final dissemination of technical standards. The more that environmental audits
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are geared to management processes rather than purely technological aspects, the more effective they
will be at reducing obstacles to innovation.
Of course, the value of even gradual progress in
implementing environmental audits should not be
underestimated. The greater the extent to which environmental audits are internationally institutionalized (i.e. acceptance is gained for standardized criteria), the greater the competitive pressure generated
in the field of environmental policy. Furthermore, environmental audits can be an instrument for informing the public about new forms of environmentally
sound behavior. This competitive or public pressure
could play an important role in countries with little
political transparency and extensive bureaucratization.
In view of these problems and potential benefits
of international audits, it is recommended that special emphasis be placed on voluntary participation
and on the positive impact of environmental audits
(incentive effect). They can and should be conducted
with the active participation of regional and national
organizations. However, comprehensive global audit
structures must also be striven for parallel to the development of global regimes. As such audits may
come into conflict with prevailing values and interests, creating a global public forum is an important
condition for their successful implementation. The
following issues may be crucial :
– international panels of experts and professional
publications should act as forums for controversial
global environmental debate;
– news agencies and mass media should be encouraged to point out differences in values and interests as they relate to environmental policy issues
at the global level, as well as to unorthodox approaches;
– environmentally relevant cooperation should be
further developed toward two-way communication, in contrast to the prevailing “one-way” flow
of information from the rich to the poor countries.
The design of international environmental audits
is thus closely linked to the general development of
environmental communication. Global environmental discourse, which has usually resulted only in response to particular environmental catastrophes,
must be radically extended to embrace environmental risks and their management by a professional global public (with enhanced competence to take action). The expansion of such environmental communication could be located within future global environmental regimes (i.e. in addition to the Ozone Protocol, within the framework of the future Climate, Biological Diversity and Desertification Protocols). As
these regimes address only some of the existing environmental problems (soils, water and forests are not

dealt with, for example), all global communication institutions having an implicit environmental audit
character should be strengthened. This would mean,
among other things:
– greater support for national and private global information media,
– supporting conferences and projects through global information,
– facilitating international exchange of scientific
know-how and experts in the field of environmental policy,
– ensuring the right to free access to information
(environmental information), particularly for
NGOs, within global networks,
– inputting the results of international environmental audits to regional and local action programs
(see also the recommendations for research in
WBGU, 1993 and 1994).

3.3.3
Flexibilization of Global Environmental
Institutions
As described above (see Section B 3.2.2.2), flexibilization refers to the functional differentiation of
environmental communication and negotiation processes, the development of functional coordination
mechanisms, and to enabling international environmental agreements to enter into force more easily.
The relevant proposals for innovation are assessed
below.

3.3.3.1
Legitimation of Action
An assessment of the problems related to institutional flexibilization should focus on the specific requirements for a democratic legitimation of action:
– One argument against a more flexible enactment
of international agreements is that the democratically legitimated sovereignty of national (and subnational) decisions must be guaranteed. This objection has recently been raised against the international competencies of the European Union,
e.g. by the German Constitutional Court in 1992.
– One objection to the participation of non-governmental actors in negotiation processes is that the
latter do not possess the same degree of legitimation as democratically elected bodies or the administrative institutions legitimated by the latter.
An emphatic, normative view of representative
democracy (Fraenkel, 1964) will similarly question
the right of lobbies to participate actively in international negotiation processes.
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– Asymmetric coordination mechanisms, such as
double weighting of actors within environmental
regimes, contradict the principle of equality in
modern democracy. Weighting of votes may occasionally be viewed as a requirement for political
progress in cases where major disparities in capacity exist; in general, however, asymmetries should
be eliminated rather than new ones created.
In the light of these (and similar) objections, all
processes for flexibilization of global environmental
policy that are demanded or already in progress
should be handled with a deliberate situative focus or
in a sequence of phases. Where clearly defined donor-recipient relations between those involved in
global environmental policy exist (with the World
Bank, for example), asymmetric coordination mechanisms cannot be done away with completely, since
otherwise the donor side would have little motivation to become involved. The new GEF arrangements (see WBGU, 1994) are an interesting solution,
but only one of many variants. For example, minority
rights (from rights to a hearing to veto positions), resolution thresholds associated with them (qualified
majorities) and weighting of votes (by a factor between 1 and n) can be combined with each other depending on the situation; and majority decisions in
combination with regional group veto rights (similar
to those in the ozone regime or the GEF) may point
the way. They make it possible for “mavericks”, such
as Norway and Japan on the issue of whaling, to be
outvoted, while creating sufficient international consensus for effective environmental action.
The establishment and further development of
international environmental regimes make most sense when carried out in the following order: 1) search
for areas in which consensus is possible, 2) negotiation and 3) voting. The results of this process should
then be defined as the future basis, even in the absence of a full consensus. In this way the equality of
all those involved can be ensured and the opportunity for reaching agreement can be exploited, while
at the same time increasing the pressure (the “shadow of imminent coordination”) to show more willingness to compromise. Such a sequence of institutional procedural rules could (should) also be adopted by bodies having a less strict donor-recipient
structure. In all general questions of environmental
policy, but particularly in matters in which the recipient states have considerable scope for action, veto
potential and autonomy, unweighted voting procedures should have priority in view of the global interest in establishing democratic institutions.

3.3.3.2
Examples of Flexibilization
In addition to the proposals regarding flexibilization of the negotiation process described above (see
Section B 3.2.2.2), there are other options for making
environmental negotiations more flexible:
1 The progressive global interrelations between the
economic and environmental domains are opening up an increasing number of compensation options. New specific and actor-related package deals
can be developed, addressing the cross-sectoral
demands of environmental policy, especially. Virtually all areas of infrastructure development (education, social security, transport, etc.), for example, are being affected by international environmental requirements. As in the case of “debt-forsustainable-development swaps”, problem-solving approaches can be implemented in a larger
reference framework. “No-regrets solutions” or
synergistic “win-win situations” often exist – and
will be important issues in global environmental
policy in the future.
2 The development of environmental discourses is
another way in which negotiation processes can be
made more flexible, since this helps to reduce distributional conflicts. For this reason the training of
professional publics should be promoted, especially within the context of global environmental
negotiations (on the issue of policy dialogue, see
Benedick, 1992). Prerequisites for such discourse
(besides full respect for all involved) are the comprehensibility of oral and written information, adequate translation aids, and careful institutionalization of the communication process in order to
facilitate consensus formation. Reaching consensus is not only the essential basis for specific solutions, but also of indirect importance for creating
the methodological capacity for discourse.
3 Large-scale singular negotiations (“environmental summits”) intended as the starting point for a
continuous negotiation process may play an important role by virtue of the fact that they enable
productive and integrative formation of will at the
international level. However, this aspect may be
offset by the special negotiation pressures at such
big events. In consequence a deliberate sequence
of large-scale conferences and (relatively) continuous small-scale negotiations seems advisable, a
concept already pursued within the framework of
the ozone, climate and biodiversity regimes. However, improvements are possible in their timetabling, professional preparation and systematic follow-up.
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3.3.3.3
Lean Management and Global Environmental
Management
The demand for greater flexibility of global environmental policy relates not only to institutional procedures. What is also needed are efforts to increase
administrative and organizational flexibility. An essential requirement here is that the action of all relevant actors be geared to maximum effectiveness. This
approach has much in common with the philosophy
of lean management in the field of business administration. The latter concept has been much in vogue in
recent years, and can be summarized as follows (for
more detail, see Metzen, 1994; Naschold, 1993): flattening hierarchies; reducing of bureaucratic fragmentation; cross-functional teams instead of “process-oriented” bureaucracy; result-oriented assessment; decentralized budgeting.
Modern management techniques like these have
already been applied or tried in various international
organizations and environmental regimes. Continuous monitoring of the structure and efficiency of
international environmental management should become established practice, in any case, so that structures adequate to the complexity and dynamics of the
problems can develop. The UNEP, GEF, UNESCO
and CSD, and perhaps the European Environment
Agency, are possible subjects of future evaluations by
the Council.

3.4
Special German Contributions to Institutional
Innovation of Global Environmental Policy
The issue of “institutional innovation of global environmental policy” gives rise to ideas that have already been the subject of discussion for some time or
even implemented in the German-speaking countries, though under different terminology. One such
idea is that of “regulatory policy” (“Ordnungspolitik”); others include “co-determination”, “social contract between generations”, “trusteeship”, and “social
market economy”. Some of the lessons that have
been drawn from these experiences could be applied
to future global environmental policy, and thus contribute to a structural “environmentalization” (Jänicke, 1993) of international relations.
One should not forget, however, that Germany
has played an outstanding role in the formulation of
global environmental policy in only a few specific areas until now; indeed, many an opportunity to exert
stronger influence has been wasted (e.g. energy
tax/CO2 charge). Nevertheless, Germany possesses a
significant potential for influencing the further de-

velopment of global environmental policy by virtue
of its economic and technological strength, its grown
political importance, especially in the European Union, as well as the high degree of environmental
awareness and broad support from the population. In
some global agreements, Germany has shown a relatively strong financial commitment – in the GEF, for
example.
Given this background, the Council sees an active
role on the part of Germany in the institutional innovation of global environmental policy as having considerable prospects of success. Appropriate initiatives should be based on the discussion outlined and
assessed above (in Sections B 3.2. and 3.3, respectively), so that specific aspects and needs can be included in the international political discourse. Section C 3 points out the special role that Germany
could play in the (short-term) establishment of a
Blue Fund and in the (long-term) implementation of
a Convention on the Protection of the Sea. In its 1994
annual report the Council demanded an active German role in the formulation of a global Soil Convention.
In addition to the respective government policy
options, various subnational and transnational actors,
especially environmental organizations, employers’
associations and standards committees, have substantial scope for action. Global policy of this kind
can be supported by governments to a certain degree
through access to information and allocation of
funds, thus creating an interactive system for policy
formulation. This includes the promotion of globally
oriented environmental research projects and program proposals (see also the research recommendations in WBGU, 1993 and 1994).
Important domestic requirements for the development of an original German position favoring institutional innovation in global environmental policy, i.e.
proactively influencing the innovation approaches
presented in Sections B 3.2 and 3.3, include:
– increased political perception and public discussion of global environmental problems and the institutional conditions under which they occur,
– creation of sufficient or, in most cases, expanded
capacities for the diagnosis and therapy of global
environmental problems,
– raising the commitment and strengthening the
competence of German representatives in international institutions that are directly or indirectly
related to environmental issues.
The following selected examples show quite clearly the degree to which Germany’s scope for exerting
influence is still restricted with regard to the aspects
listed above:
– global environmental policy research (such as institutional research) still plays a minor role in
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overall German research,
– the Federal Office of the Environment as the toplevel agency under the Federal Ministry of the Environment still has little capacity for the formulation and implementation of projects and programs
related to sustainable development,
– German non-governmental organizations have to
restrict their participation in international meetings considerably because they lack sufficient
funds for participation, evaluation and implementation of results, etc.
Another aspect that may be just as important as
infrastructural requirements and political will for effective involvement at the global level concerns the
credibility of institutional reforms at the national level, meaning that innovations in the field of global
environmental policy have to be consistent with foreign and domestic policy projects – with regard to, for
example:
– the coordination and/or compatibility of initiatives with other German foreign policy activities,
such as ecological reform of the GATT/WTO regime or further development of the concept of collective (and hence environmental) security,
– the structural development of domestic institutions; for instance, economic instruments and liability law can only be internationally propagated
in a convincing manner if appropriate methods of
direct and indirect control are applied and made
more effective within German national environmental policy.
Action is particularly needed in the latter area, as
shown by the continued dominance of environmental command and control policy over economic instruments (such as environmental taxes, tradeable
permits, forms of compensation). Appropriate national (and European) reform initiatives would undoubtedly enhance the credibility of stronger German commitment in favor of institutional innovation
in global environmental policy, i.e. create a stronger
emphasis on legal and market-based solutions to
problems of sustainable development.

Growth and Distribution of the World’s Population

The growth and distribution of the world’s population are decisive factors for the solution of global
environmental and development problems (WBGU,
1993). The basic demographic conditions for coping
with global environmental problems are characterized by
– an annual increase of approx. 95 million people,
– increasing urbanization, particularly in developing
countries, and
– the growing pressure of international migrations
to Europe and North America.
Because of the radical nature of the pending issues, the most precise knowledge possible regarding
the expected developments is necessary. Even slight
changes in trends of population growth, urbanization
and migration result in significant forecast shifts and
can have a substantial influence on the political room
for maneuver within the framework of global environmental and development strategies.

4.1
Current Trends

4.1.1
Population Growth
There is a problem connected with statistical studies of demographic development in that reliable data
can only be published after a two-year delay. The
1995 annual reports of the World Bank and UNPD,
for example, are based on data from 1993. For these
reasons evaluations of statements made on population development should be conducted carefully.
The population forecasts of the World Bank for
the year 2025 have constantly been modified in recent years (World Bank, 1992, 1993 and 1994). Whereas the world’s population in the year 2025 was estimated at 8.3 billion in 1992, the 1993 forecast assumed a figure of 8.24 billion and in 1994 a population of “only” 8.12 billion people was forecast. In
1992 the World Resources Institute (WRI) assumed a

population of 8.5 billion for the year 2025, but revised
this figure in its 1994/95 annual report to 8.47 billion.
The population forecast of the 1994 Human Development Report, on the other hand, assumes an increase in population growth; the forecast of 6.33 billion people for the year 2000 was higher than the figure calculated the year before, namely 6.22 billion.
In addition to the absolute forecast figures, the
growth rates that have been provided every year by
the World Bank, WRI and UNDP since 1992 are useful for an assessment of demographic development.
The estimates of this growth rate have generally been
modified downwards. The continents selected for a
comparison of figures, i.e. Africa, Asia and Latin
America, were those characterized by high population growth.They account together for nearly 97% of
the global population growth (Tab. 3).
Almost all figures in Tab. 3 show lower growth rates for 1994/95 than in the year of the UN Conference
on Environment and Development (1992). The most
significant correction was made by the WRI for Latin
America: while the 1992/93 annual report showed a
growth rate of 1.7%, in 1994/95 the institute assumes
a growth of 1.3% up to the year 2000. The World
Bank’s growth forecast for Asia is an exception.
Starting with an estimate of 1.8% in 1992, the 1994
World Bank report shows a slightly increased growth
figure of 1.9%. From a global point of view, however,
the World Bank also assumes a lower population growth
The exceptional case of Asia may point to a slight
shift in the growth poles, as already described the
WBGU’s 1994 annual report. Nevertheless, while
mortality rates remain constant, the fertility rates are
lower than assumed in 1992, especially in Latin
America. For the period from 1990 to 1995, for instance, the WRI estimated a growth rate of 3.2% in
1992, but corrected the figure to 2.9% in 1994.
Depending on the modified growth rates, corresponding changes result for the forecasts of the absolute population. On the basis of the estimated worldwide growth rate of 1.5%, which is 0.2% lower than
the calculation basis in 1992, the estimated figure for
the world’s population in the year 2050 already devi-
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ates from the 1992 forecast by 733 million people.
The WBGU assumes here that the growth rates from
the years 2000 and 2025 onward, relative to the current correction, can also be reduced (progressive extrapolation). In comparison to the present estimate,
the growth rate from the year 2000 onward would
then be 1.08% (instead of the 1.23% figure calculated by the World Bank) and 0.57% from the year
2025 onward (instead of the World Bank’s 0.65% figure). If the growth rates from the year 2000 onward
should not drop more than expected in 1992, a world
population figure of 9.8 billion people (instead of
10.0 billion) can be assumed for the year 2050 (linear
extrapolation).
The 1992 forecast and the modified, more optimistic estimate up to the year 2050 are compared in Fig.
8.
In view of these “optimistic” forecasts, there is definitely hope that the extent of demographically related global environmental changes can be modified
in the long run. However, one should be warned
against making a too optimistic assessment of the

2040

2050

population development or drawing false conclusions from the so-called revolution in reproduction
behavior. Birg (1994), for example, showed that the
decline in the fertility rate has slowed down from decade to decade. Between the second half of the 60s
and the first half of the 90s the fertility rate dropped
from 4.98 children per woman to 3.26, but this strong
decrease should not blind us to the fact that it fell by
1.05 in the first decade but only by 0.41 in the second.
Moreover, Birg examined how long it will take for
the fertility rate, on world average, to drop to the reproduction level (replacement level) of 2.13 children
per woman. He obtained different results than the
World Bank, which expects the end of the population
increase roughly in the year 2050. Without giving a
specific point in time – the calculations vary with respect to when the reproduction level will be reached
– Birg is skeptical about the year 2050 indicated by
the World Bank. He further assumes that as the fertility level drops, it will become increasingly difficult
to achieve an additional decline, particularly due to
the lack of social security, and he fears that the devel-
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BOX 18
Definition of Demographic Transition
Demographic transition, so called, takes place
in five phases. High birth and death rates are characteristic of the first phase while the process ends
with much lower rates that hardly vary in the short
term. Between these two phases there is initially a
period in which considerable improvement in the
chances of survival is coupled with a constantly
high birth rate that even increases at times. This
results in a widening gap between the curves of

the birth and death rates so that the population
grows rapidly. Only at a much later stage can an
adjustment of generative behavior to the altered
death rates be noted. In this phase the birth rates
decline faster than the death rates and the gap begins to narrow again (Bähr, 1992).
A decisive factor is that the length of this demographic transition has shortened over the course
of time. Whereas the transition in England began
around 1740 and lasted for roughly 200 years, Japan required only 40 years, beginning in 1920, to
complete the transformation (Fig. 9).

England/Wales

1730

1780

1830

1880

1930

Japan

1980 1730

Birth rate

1780

1830

1880

1930

1980

Death rate

Figure 9
The demographic transition.
Source: Bähr, 1992

opment and family planning policy will not be able to
keep up with the increasing needs.
Another important question is how this fertility
decline will take place; not only are the target year
and the desired replacement level decisive factors,
but also the progression of decreasing fertility over
time. A linear decline in the birth rate to a desired level leads to higher absolute population figures than
those in the case of an exponentially (at the beginning rapidly) decreasing fertility rate with the same
target level. The following sample calculation illustrates how urgently necessary rapid success is with
regard to fertility reduction: if achievement of the
goal to reduce global fertility from the current figure
of 3.3 children per woman to 2.13 children were to be
delayed by only 10 years, the growth in the number of
people worldwide up to the middle of the next century would increase by approx. 500 million. The figure of 10.1 billion people calculated by the World
Bank for the year 2050 or 12.1 billion for the year
2150 will be exceeded if it is not possible to lower the
average rate of live births per woman in the developing countries from 3.6 at present to 2.3 by 2030 at the
latest (Birg, 1994).

In view of the slowdown feared in the decline of
fertility, Birg forecasts a rise in the world’ population
to roughly 14 billion people, while referring to the
collapsing aid systems due to social change. Another
indication of this is the perceptible delay in the “demographic transition” in the developing countries (Box
18).
By contrast, one can observe in the developing
countries today a substantial delay in the demographic transition that is favored, as on the Philippines, by massive emigration of qualified labor. The
emigration of medical personnel, who play a key role
for the general health care of the population and for
the provision of basic health services, is a special factor here. If access to such basic care continues to be
denied, the mortality rate in the region concerned
will fall very slowly. This, in turn, may delay a change
in reproductive behavior and thus in the demographic transition.
A large number of physicians and nursing staff
have migrated across national borders in recent decades.The WHO assumes that 14,000 nurses left their
native countries in the early 70s and in the year 1972
alone over 140,000 doctors were working outside of
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the countries where they were trained or born
(World Bank, 1993). This trend continues even today.
The consequences of this development are ambivalent in that, on the one hand, labor market bottlenecks in the immigration target countries (mostly
countries with high incomes) can be eliminated
through additional nursing personnel; on the other
hand, the migration flows lead to the problems of
short supply in the emigration countries, as described
above.
The conclusion that can be drawn concerning
demographic development, therefore, is that longterm forecasts with regard to population increase
have been modified downward slightly in recent
years. Nevertheless, this very small correction should
not be grounds for assuming that we are out of the
woods or for a let-up in our efforts. Instead, given the
slowdown in fertility decline and the delay in the
demographic transition, the opposite conclusion
should be drawn: for the very reason that there is
cause for hope of success through the initiated efforts, the latter must be reinforced.
Another indication in favor of increasing efforts is
that population policy measures require a long time
to take effect so that the growth in population can
only be influenced after a substantial delay. Even if it
were possible to drastically reduce the birth rates
worldwide from the current figure of 2.6% to the current mortality rate of 1.5%, the world’s population
would increase by the year 2050 due to the unfavorable age structure (42% of the population is younger
than 16) (WBGU, 1993). Furthermore, the natural
environment will be subject to considerable pressures because of the long period between implementation of the respective measures and their taking effect.

4.1.2
Urbanization
A total of approx. 83% of the worldwide population growth is accounted for by urban regions, i.e. the
urban population will increase by 75 million people
annually over the next decade according to the modified population forecast. Existing settlement systems will be subjected to considerable additional
pressure or even overloaded in many cases as a result
of the natural population growth and inmmigration.
The rapid expansion of urban systems will cause immense social and ecological costs as well as environmental damage. If the international community is not
able to put a stop to the degeneration of settlement
systems, cities as the focal point of population growth
will “collapse” and air, soil and water in the cities will
be increasingly polluted.

This threatening development is progressing at a
different rate depending on the region, however, with
the developing countries being increasingly affected
by uncontrolled urbanization processes. The African
continent deserves special attention in this connection. Up to the beginning of the 90s Africa was considered the “rural continent” with the village as the
dominant form of settlement. According to a study
conducted by the United Nations Center for Human
Settlement, this assumption no longer applied in the
early 80s: while the proportion of the total population living in urban areas in 1960, 18.3%, was still just
under the corresponding figure for Asia, it rose to
27.8% by 1980, reaching roughly the same level
(DGVN, 1992). The United Nations forecasts for Africa result in a figure of 40.7% for the year 2000, i.e.
more than double the degree of urbanization in 1960,
and 53.9% for the year 2020, a figure that is three times higher than the corresponding 1960 figure. Africa’s settlement structure will then be comparable to
the urban landscape that prevailed in Latin America
in the 70s (DIESA, 1991). In other words the poorest
continent is urbanizing the fastest.
The consequences of this process cannot be determined as yet in the regional distribution of existing
“megacities” (cities having more than 10 million inhabitants). However, the annual growth rates of the
urban population in Africa are currently around 5%
and will not fall below 3% until far into the next century (DIESA, 1991). The population of the big cities
in the developing countries is growing more rapidly
than the urban population overall. According to the
forecasts cited above, by the year 2025 approx. 4.4
billion people, i.e. almost half the total population of
the developing countries, will be living in urban agglomerations, a large portion of them in Africa. The
few cities on this continent that had over a million inhabitants up to several years ago will already have
grown into megacities by the year 2000 (DGVN,
1992). Many other towns numbering among the
intermediate cities today will then have reached the
million mark. Africa’s urbanization is accompanied
by growing economic problems. Ten years ago only
half of the urban population were supplied with water and sanitary infrastructure, and the households in
many big cities lived in squatters (constructed without town planning support) (DGVN, 1992). Only a
minority has a regular income.
– The town of Bangui in the Central African Republic had a population of 500,000 in 1985, the majority of whom lived in squatters. These 500,000 inhabitants were still using a sewage system that had
been built for 26,000 people in 1946.
– Of Cairo’s 7.7 million inhabitants in 1985, over 1
million lived in the city’s cemeteries.
– Nouakchott, Mauritania’s capital, which was still a
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small town of 5,000 inhabitants in 1965, already
had a population of 135,000 in 1977, a figure that
doubled by 1985. More than two-thirds of the population suffers from water shortage (DGVN,
1992).
These examples bear witness to the fact that there
is still no such thing as resource management according to the principle of sustainable development in the
rapidly growing cities. Although more recent data is
not available, it can be assumed that the problems
have aggravated substantially. The trend towards increasing urbanization is unchecked and will continue
to confront the existing settlement systems with environmental effects on a global scale. Nevertheless, the
living conditions in the cities are frequently better
than in rural regions, resulting in increasing migration to the cities.
Fig. 10 points out the nations in which urban development is threatened as a consequence of the rapid population growth.

fulfilled in the target regions (cities). As a rule, the
cities cannot cope with the influx of immigrants and
thus themselves become sources for international
migration in the end.
Due to strongly diverging data bases, changes in
known development trends are difficult to determine. Rising population figures, growing poverty, environmental disasters occurring at shorter and shorter intervals (Wöhlke, 1992), creeping environmental
destruction (e.g. soil degradation) as well as armed
conflicts like in Rwanda (see Box 19) indicate that
the number of migrants continues to increase. Ignoring hot spots as in Rwanda, Population Action International (PAI) estimated the number of refugees
worldwide at 19 million in 1994. This figure did not
include the 2.6 million Palestinian migrants (PAI,
1994).

4.2
Conferences and International Agreements

4.1.3
Migration
International migration, in particular the streams
of refugees, increased significantly at the beginning
of the 90s. According to estimates of the United Nations, roughly 50 million people (i.e. 1% of the
world’s population) lived outside of their native
country in 1989. The World Bank estimated the total
number of cross-border migrants for the year 1992 at
100 million (World Bank, 1993).
Most of the currently estimated 17 million refugees can be found in Africa, Asia and Latin America
and their numbers are rising rapidly. Another 3.5 to 4
million people live in a refugee-like situation (World
Bank, 1993).
Cross-border migration has not yet attained the
quantitative dimensions of urbanization. Nonetheless, the importance of migration movements must
not be underestimated since their effects bear no relation at all to the number of people involved. In
many countries “immigration” has become a highly
explosive political issue. It has become the subject of
negotiations at the highest level in connection with
the G7 summit meeting, the OECD Council of Ministers and the Summit Conference of the European
Union in the past three years. The Council emphatically pointed out the causes of migrations and their
significance for global environmental changes in its
1993 and 1994 annual reports and made reference to
international migration towards the industrialized
countries of the North. These migration can be primarily attributed to the fact that the expectations of
many intranational migrants (rural exodus) are not

4.2.1
UNCED 1992: AGENDA 21
The AGENDA 21 action program, whose aims include a tolerable population growth and promotion
of sustainable settlement structures, and the so-called
Rio Declaration were adopted during the 1992 Conference on Environment and Development in Rio de
Janeiro.
In view of the complex issues and global significance of the Rio Declaration, it is not surprising that
the principles it contains are formulated in a both reserved and non-binding fashion. For instance, human
beings are entitled to a healthy and productive life in
harmony with nature (Principle 1), developing countries should receive preferential treatment (Principle
2), states shall cooperate in the spirit of global partnership (Principle 7) and an internalization of external costs should be striven for at national level (Principle 16). In this form the principles can be regarded
more as ideal solutions lacking any force. Only the
third principle of the Rio Declaration stands out
from the others by virtue of its demand that the right
to development be fulfilled so that the developmental and environmental needs of present and future
generations can be equitably met (Principle 3).
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Figure 10
Urbanization rates 1990-1995 and largest cities in the year 2000.
Source: DGVN, 1992 and own calculations
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BOX 19
Case Study of Rwanda
International news reports usually describe the
civil war in Rwanda as an escalation of ethnic conflicts between the Bahutu and Batutsi tribes. The
tribalistic argument does, in fact, appear plausible
in view of the various ethnic groups in Rwanda. In
addition to the Bahutu and Batutsi, Rwanda’s
population consists of five other tribes who, however, have been drastically reduced in number in
some cases by the systematic mass murders of recent months and years. A historical perspective
also nurtures the presumption that ethno-nationalistic claims and unreconciled resentments alone
triggered the military conflict.
The centuries of suppression of the Bahutu
(roughly 85% of the population in Rwanda) by
the Batutsi did not end until the revolution in
1959, which forced hundreds of thousands to flee
to Uganda in the north. A second revolution in
1973 then appeared to cement the dominance of
the Bahutu. Since then the regime under President Habyarimana has ruled over the fate of the
central African state, which has the highest population density on the continent, 285 inhabitants
per km2. Nepotism, corruption, regionalism, persecution and suppression of opposition forces
have become part of daily politics since that time,
thus inevitably provoking resistance movements
on the part of minorities. A civil war started smoldering in Rwanda again in October 1990. Troops
from neighboring Uganda invaded northern
Rwanda. The Inkotanyi, as the army of invaders is
called, fought to repatriate refugees who had to
leave the country as victims of the 1959 revolution
and later conflicts in the name of the “Front Patriotique Rwandais” (FPR, the political arm of this
rebel movement).
The invading troops were, indeed, recruited
from the refugees mentioned above, some of
whom had been living in Uganda for decades and
a large number of whom had been trained in the
Ugandan army. However, it would be wrong to
claim that the attackers were only Batutsis and
that none were Bahutus (Mayr, 1991).
To this extent, the view in favor of a purely tribalistic conflict cannot be upheld. The rivaling
parties possibly use the “ethnic gambit” only to
distract people from other causes of the strife. In
fact, the Bahutu and Batutsi speak the same language and there are no linguistic indications of an

alienation of the two tribes. The Bahutu and Batutsi share the same culture, such as concerning
the upbringing of children, construction of houses,
livestock breeding, farming or religious beliefs
(Mayr, 1991). Furthermore, they share the same
settlement region so that there is no geographicethnic demarcation. It must also be pointed out
that besides pure Batutsi and Bahutu clans, who
by the way have common ancestors, mixed clans
composed of both Bahutus and Batutsis also exist.
A third of the two ethnic groups is not able to verify their tribal descent today.Assuming that tribalism is only a secondary cause of the military clash,
there remains the question as to the primary factors of a conflict that turned every second Rwandan into a migrant. Rwanda, Africa’s third smallest country, has an area of 26,338 km2, corresponding to that of the German state of Hessen.
Food supply for its rapidly growing population
(growth rate of 3.4%) is proving to be the dominant development problem. Constant overexploitation of the soil by cultivating subsistence products and basic foodstuffs as well as extensive livestock breeding combined with the clearing of forests to obtain fuel wood in recent years have led
to increasing soil erosion and a dramatic deterioration of soil fertility.The geographically isolated
location is also a disadvantage for further development of this inland country. All trade in commodities must be carried out at high transport
costs via the ports of Dar es Salaam (Tanzania)
and Mombasa (Kenya). The subsistence sector is
characterized by low area productivity and old
production methods. The demand for meat and
dairy products cannot be met through domestic
production. A high illiteracy rate, a high mortality
rate for children, a low life expectancy and extremely poor basic medical care are indications of
the precarious social situation in Rwanda.
The interplay of the ecological conditions described above can be interpreted as the actual
source of social tensions. Those who lose their settlement areas as a result of woodland being cleared in Gishwati, for example, are forced to secure
their livelihood somewhere else in the country.
Such a situation may finally develop into a conflict
that escalates under the guise of tribalism and, as
happened in Rwanda, induce flows of refugees of
a magnitude of 3 million people, thus threatening
sustainable development both within and outside
of the country’s borders.
The key statistical data concerning the present
and future scope and orientation of the migration
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movements vary substantially, depending on the
source of the data.According to nearly all surveys,
the total number of refugees is estimated to be
half the population of the central African state.
However, statements regarding the intranational
distribution and international direction of migrations differ significantly from one another.
Fig. 11 is based on an overall view of the migration flows. It makes no claim to being complete,

but it does illustrate the considerable magnitude
of these migrations. In view of the fact that the basic data for this figure diverges greatly in some cases, it is necessary to have a set of instruments that
permit the calculation of precise migration statistics and forecasts. Both the Rio Declaration and
AGENDA 21 revealed the substantial need for
clarity in this area.

Uganda
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350,000
since 1959
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1,000,000
in 1994

Ruhengeri

Goma

Rwanda
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Lake Kiwu

100,000
in 1994
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300,000
since 1959

350,000
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Benako

350,000
since 1959
500,000
since 1959
100,000
since 1990 Burundi

Figure 11
Refugee flows to and from Rwanda since 1959.
Source: WBGU based on various data sources

4.2.1.1
Population Development
At first it is surprising that only one of the 27 principles in the Rio Declaration (UNCED: Principle 8)
focuses on demographic development as a key problem for sustainable development (WBGU, 1993).
This principle calls for appropriate demographic policies as a basic prerequisite for achieving sustainable
development and a higher quality of life. Otherwise
there are no references to demographic development
in the Rio Declaration.

In AGENDA 21, by contrast, an entire chapter is
devoted to this issue. One of the major aims of this
chapter, entitled “Demographic dynamics and sustainability”, is to show ways of researching and disseminating specialized knowledge on the interrelationships between population growth and sustainable development. Moreover, the international community wishes to harmonize and expand population
policy so that population growth can be checked and
a rapid demographic transition can be carried out on
this basis.
According to AGENDA 21, the key elements of a
successful population policy include combating pov-
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erty, adequate medical care, guaranteeing basic
needs, improving the social position of women and
developing educational systems (AGENDA 21, 5).
However, AGENDA 21 does not state how these –
undoubtedly justified – demands are to be implemented. Similar weaknesses are revealed, particularly in the third focal point of Chapter 5, which calls
for an implementation of population policy measures
within the framework of other political areas, such as
health, science, research and economics.
Thus realization of the demographic transition remains the most clearly stated demand in AGENDA
21 with regard to population development. The synergies of this issue in connection with environmental
concerns and the necessity of a rapid decline in the
birth rate are underlined by linking demographic aspects with ecological demands such as: “They should
combine environmental concerns and population issues within a holistic view of development” (AGENDA 21, 5.16), and the formulation of aims: “Population programmes should be implemented along with
natural resource management and development programmes at the local level that will ensure sustainable use of natural resources, improve the quality of
life of the people and enhance environmental quality” (AGENDA 21, 5.43).
In summary, an evaluation of the success of the
UNCED three years afterwards, particularly from
the point of view of population, cannot provide reliable findings. In some segments the demographic
trends and trend corrections are progressing in accordance with the Rio Declaration and AGENDA
21; however, a direct connection between UNCED
and the actual development cannot be demonstrated
on that basis. There are many indications that development programs launched prior to 1992 are showing initial success today.

4.2.1.2
Urbanization
Cities are highly complex organizational structures of human coexistence. They are the result and
basis for developments with a wide variety of tasks
and social patterns that reflect the diversity of the individual cultural regions. In addition, cities are the locations of industry, business, institutions and service
enterprises that supply the surrounding area.
“Healthy” urban growth, however, requires that all
municipal activities, such as in culture, school and
transportation, housing, energy and water supply as
well as disposal (sewage, waste), are coordinated with
each other. In view of the continuing process of urbanization, it is questionable whether larger and larger cities can remain functional and it is unclear

whether there is an optimum or maximum magnitude of urban development. In some cases expansion
is limited by the available settlement space, the transportation infrastructure and water supply as well as
by other supply problems (Vöppel, 1970).
AGENDA 21 takes a position on “urbanization”
in Chapter 7, entitled “Promoting sustainable human
settlement development”. A distinction is made between industrialized and developing countries with
respect to global environmental changes. Whereas
the metropolises of the industrialized world are primarily characterized by a high and thus environmentally harmful level of consumption, more and more
raw materials, energy and economic growth are required for cities in the developing countries in order
to cope with the elementary economic and social
problems of urban regions there.
One reason why the standard of living in the cities
of most developing countries is declining is a lack of
necessary investments in such areas as infrastructure
because crises have to be averted in other sectors.
Government expenditures for housing and social security in low income countries, for instance, were
roughly 5.6% of the total budget on an annual average (UNCED, 1992; the corresponding figure for the
OECD state was 39.3% on average; UNDP, 1991). In
addition, there is little financial support on the part of
international organizations for cities in developing
countries: only approx. 1% of the UN expenditures in
1988 was earmarked for settlement purposes.
On the other hand, the existing cooperation regarding settlement systems has triggered substantial
public and private follow-up investment. Every US$
spent on technical cooperation by the UNDP in 1988
led to follow-up investments amounting to about 120
US$: a result that was not achieved in any other
UNDP sector (UNCED, 1992).
On the basis of these positive incentive effects that
were triggered by technical cooperation with the
UNDP, the main objective of AGENDA 21 is to further promote public private partnerships (cooperation between public and private actors) so as to
achieve progress in the areas of settlement management, regional planning, infrastructure planning and
industrialization.
The hope here is that the urban regions in which
60% of the world’s gross national product is earned
will be in a position, given appropriate management,
to expand capacity and increase productivity so as to
improve the standard of living of the population in
accordance with sustainable development (AGENDA 21, 7.15).
The Council, however, is very skeptical about this
hope regarding the development opportunities of urban agglomerations because of the uncontrolled nature of urban growth.The Council examined in detail
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the problems related to current urban developments
in its 1994 annual report.The “São Paulo Syndrome”,
for instance, pointed out the threat to urban structures and indicated the possible collapse of many
megacities.
The dangers stemming from the rapid population
increase are presumably underestimated in AGENDA 21. This may be due to lack of the necessary information, especially since the following demand was
expressed: “Socio-demographic information should
be developed in a suitable format for interfacing with
physical, biological and socioeconomic data. Compatible spatial and temporal scales, cross-country and
time-series information, as well as global behavioural
indicators should be developed, learning from local
communities’ perceptions and attitudes.” (AGENDA 21, 5.10). Moreover, “better model ling capabilities should be developed, identifying the range of
possible outcomes of current human activities, especially the interrelated impact of demographic trends
and factors, per capita resource use and wealth distribution, as well as the major migration flows that may
be expected with increasing climatic events and cumulative environmental change that may destroy
people’s local livelihoods.” (AGENDA 21, 5.9)
As long as the highly inadequate state of research
into interrelationships continues, i.e. as a systematic
analysis of global human-environment relationships,
the risk of succumbing to radical misjudgments or
playing down key problems related to global environmental changes will increase.
Urbanization in Africa is primarily a consequence
of increasing poverty and less the result of development. If even the satisfaction of basic human needs
cannot be guaranteed in Africa’s cities today, then it
is impossible to postulate (as was done in AGENDA
21) that the conditions for sustainable development
have been met. Even the promotion of intermediate
cities (AGENDA 21, 7.19) or public private partnerships (AGENDA 21, 7.21), as aimed at in the action
program, does not take into account the real development trends and the extent of the global environmental changes they cause.This situation points to information deficits that have to be eliminated by
prompting research into the specific interrelationships in the global human-environment system.

4.2.1.3
Migration
The United Nations described the interlinkage
between migration and global environmental changes in its 1993 population report.The latter states that
“the gradual destruction of the environment is the
main cause of population movements” (DGVN,

1993). Astonishingly, intranational or international
migration is not a focus of attention in either the Rio
Declaration or in AGENDA 21. One can only guess
at the reasons why this issue is ignored in both documents. One possible reason is that migration is frequently viewed as a barometer for changing social,
economic and political conditions or as the result of
individual or family-related decisions and was thus
not an immediate subject of discussion at the Conference on Environment and Development. It is also
conceivable that the international community deliberately fixed its range of competence in Rio de Janeiro to a list of issues that ruled out overlaps with
migration-related fields of research of other institutions. From the council’s point of view, in any case,
this situation obviously represents a significant shortcoming which both points to deficits with regard to a
systematic, analytical understanding of the global environment and demonstrates the substantial need for
research.

4.2.2
State, NGOs and Churches
After a relatively long phase of discreet treatment
the causes and effects of the rapid population growth
have again become the subject of intensive and open
public discussion. This increasing attention to questions of population development may provide a significant contribution to the shaping of public awareness and, in the end, bring about a change in generative behavior. The following will take a look at the
basic attitudes and opportunities offered by non-governmental organizations (NGOs), churches and government bodies in this connection.
There is now extensive agreement among governmental organizations, non-governmental organizations and churches at the international and national
level that development and population policy are not
separate elements but have to be closely interlinked.
The Council of the Protestant Church in Germany, for
instance, demanded in 1984 that family planning be
integrated into economic and social development
and that it must take into consideration people’s religious, cultural and social characteristics (EKD,
1993). The Catholic Church in Germany has also discussed population problems and their consequences
in detail (Kommission Weltkirche, 1993).
The German Council of Women emphasizes in this
connection that women’s and family policy is a task
sui generis and warns against using these political
fields as demographically oriented instruments. The
Council of Women criticizes the fact that the contribution of the German federal government to the
International Population Conference (see below)
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does not contain a separate “approach to women’s issues”. Rather, women were only indirectly mentioned as “mothers and pregnant women”, as “labor
market reserve” and as “recipients of development
aid”. The Council of Women condemns the fact that
development aid is expressly tied to population programs so that the one-sided aim of support to women
was for women to have fewer or no children. Population policy should not “refer and be restricted to women as objects of the reproductory function, [...] but
must require the joint and holistic responsibility of
men and women” (Deutsche Stiftung Weltbevölkerung, 1994). German non-governmental organizations unanimously agree that major importance
should be attached to improvement of the social position of women (Box 20).
Seven (German) NGOs, including the German
Foundation for World Population, the German World
Famine Relief Organization and the German Society
for the United Nations, will be organized under a single umbrella organization in the future so as to lend
greater force to their demands with respect to political bodies and make their public relations work more
efficient (Deutsche Stiftung Weltbevölkerung, 1994).
Among other things, the organizations demand binding transfer payments on the part of the North, improved world economic conditions for the countries
of the South, free access to family planning options
for all people as well as measures in the areas of education, health and old age insurance. Special focus is
to be placed on the role of women in the development process and equal access to education and occupation is to be promoted (DGVN, 1994). The German NGOs thus share the views of comparable institutions at the European level, such as Eurostep
(1994).
Germany as the third largest donor worldwide for
population programs has more than doubled its appropriation of funds for family planning in the period
from 1990 (approx. 74 million DM) to 1993 (approx. 160 million DM) (DGVN, 1994). The German
federal government supports the aims of the World
Population Action Plan (see Section B 4.2.3), about
which there is general consensus.
The federal government criticizes the fact that the
lack of coordination on the part of the donors leads
to inefficiency in international cooperation. The donor states often lose sight of the necessity for a coordinated procedure as a result of their efforts to implement their own concepts. The federal government
provides increasing support to the population fund of
the United Nations in order to implement the 1984
Mexico recommendations and has made population
policy a focus of its development cooperation for the
90s (BMI, 1994). The Federal Minister for Economic
Cooperation and Development underlines the dual

strategy of improving the economic situation of the
population and supporting family planning. Provision of information to groups that have been neglected up to now and support for women form the
focal points of population policy cooperation (BMI,
1994).
The European Union also regards measures to
check population growth and to combat mass poverty as important instruments for reducing migration
pressure. Population growth is seen as an obstacle to
the development of the economy, income and employment. In addition, the EU Commission gives
consideration to armed conflicts and failure to comply with human rights which bring about an increase
in refugees (Commission of the European Communities, 1994).
Even if it is not possible in the end to quantify the
contribution of the increasing discussion about population-related questions in almost all areas of public
life – both at the national and international level –
one can presume that the implementation of population-regulating measures will be indirectly facilitated
by virtue of the great importance now attached to
population dynamics on the part of NGOs, churches
and political bodies.

4.2.3
The 1994 International Population Conference
A central topic of the 1994 International Conference on Population and Development (IPCD, Box 20)
in Cairo was empowerment of women. This issue is
considered to be the most significant point in connection with reproductive rights (human right to family
planning) and reproductive health (access to basic
health services) in the action program of the International Population Conference. At the same time the
“women’s issue” led to a debate over abortion and
access to contraceptives.
One of the main causes of the high population growth in the estimation of the ICPD is the weak social,
economic and political position of women (see also
Box 20). Two-thirds of the slightly less than one billion illiterate persons worldwide are women according to UN studies. As long as women continue to be
denied rights to self-determination, cannot decide
themselves how many children they have and how
long the intervals are between births and are hindered from gaining access to education and social
recognition outside of the household, there will be no
decisive changes in reproductive behavior.
Even though the conference participants fundamentally agreed that abortion should not be promoted as a means of family planning, it is not ruled
out as ultima ratio because it is allowed under certain
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BOX 20
Women’s Education and Birth Rate
Women are still subject to sociocultural discrimination in most societies today. An improvement of the position of women in all areas of life,
therefore, is a value in itself and an ethical requirement.A central element in improving the social position of women is their education and
training. In addition, there is a close connection
between the level of education and the reproductive behavior of a society, a fact that is of major
importance regarding the question of population
growth.
The success of women’s education programs
depends to a great extent on the cultural and social conditions in a society. Numerous studies have
proveded empirically that education for women
generally induces a decline in birth rates. A UNFPA study, for instance, showed that women in Brazil without any schooling have 4 children more on
average than women who have attended school.
In India the proportion of women who had completed primary school increased slightly from
1989 to 1991, resulting in a decline in the birth rate
from 4.2% to 4.0% in the years thereafter.
The education and training of women have an
effect on the birth rate through several factors.
First of all, education is a basic requirement for
women to be able to improve their economic situation. Studies conducted by the World Bank have
shown that children in families where the mother
earned her own income grew up in a more healthy
environment than in families where the father alone provided the household income. Women who
have their own income spend a larger portion of it
on goods necessary for the existence of the family.
Two examples: The expenses necessary to provide
children in Guatemala with better nutrition are

conditions in almost all UN states. This issue was the
subject of broad discussion, not least of all due to the
intervention of the Catholic Church. The Vatican
does not contradict a strengthening of the role of women in this connection. The Pope himself even pointed out that there “may be objective reasons for restricting [...] births” (Kommission Weltkirche, 1993).
In June 1994 the Pontifical Academy of the Sciences
financed by the Vatican stated that it is necessary “to
curb birth figures so as to avoid the creation of insoluble problems” (DGVN, 1994).

fifteen times higher on average when the income
is earned by the father and not by the mother. In
the Ivory Coast a doubling of the income managed by women reduced the share of the household budget spent on alcohol by 26% and the
amount spent on cigarettes by 14% (World Bank,
1993). In addition to the positive effect on children’s health, the income of women is a significant
factor with respect to population. First of all, an
improvement in the health situation of children
means a lower mortality rate for children. As the
mortality rate for children declines, the birth rate
also drops. Moreover, when women have their
own income, they are less dependent on their husbands and therefore on giving birth to children as
security for their old age (Sadik, 1994).
Another important aspect is the link between
women’s education and the use of contraceptives.
Other factors besides women’s education also
play a role here, in particular the existence of family planning services and the level of education of
men. In a study conducted by the World Bank in
15 African countries, however, a significant positive correlation was found in most cases (12 countries) between the number of years women had attended school and the use of contraceptives. In
fact, longer school attendance had a more than
proportional effect on contraceptive use (Ainsworth, 1994).
The education that women receive at school
also influences the kind of education they want
for their children. Since children who go to school
usually produce costs or at least opportunity costs,
parents often decide to have fewer children. This
means that better education for women can reduce the birth rate due to this aspect as well. This
positive correlation was verified in two studies, in
Ghana and in the Ivory Coast (Montgomery and
Kouamé, 1994; Oliver, 1994).

However, the Vatican immediately dissociated itself from the Academy’s study. 114 of the 139 Catholic cardinals published an appeal in which they came
out against the “imperialism” of the Cairo Conference that in their view leads to abortion on request,
sexual promiscuity and a distorted understanding of
the family.The Catholic Church would like to avoid a
situation in which “the change in reproductive behavior in the developing countries drives people [...]
into the dead end of human poverty and the loss of
human values” (Kommission Weltkirche, 1993). The
Vatican fears that the “human right to family plan-
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ning” (proclaimed at the International Human Rights
Conference in Teheran) will be misunderstood as a
“human right to abortion”. Its well-known position
(“natural” contraception) was reinforced in a position paper of the Popal Council for the Family that
was also published on the occasion of the International Population Conference. This paper repeatedly
calls for a commitment against world population and
family planning organizations and appeals against artificial methods of contraception (Kommission Weltkirche, 1993).
An analysis of the demands of national and international NGOs, including churches, the German federal government, the European Union and the United Nations, shows – apart from certain differences
primarily regarding the ethical assessment of specific
measures of birth control – that there was extensive
agreement on the following objectives within the
framework of the International Population Conference:
– ensuring fundamental preventive health care and
after-care, particularly to reduce infant and mother mortality; this is coupled with improvement
of hygiene and basic medical care,
– introduction of adapted, small-scale systems of financing basic social security and health care,
– improvement of economic situation and legal position of women,
– comprehensive educational programs, especially
for women,
– extensive advisory networks to provide women,
men and young people with access to sex education and all recognized contraceptives.
Implementation of population-related measures
should be carried out without state compulsion and
while guaranteeing human rights to family planning;
exclusive financing by the patients themselves is categorically rejected. Furthermore, health programs
must not be restricted to family planning and the
interlinkage between development and population
policy measures should be kept in mind.
The International Population Conference in Cairo
has opened up a significant opportunity for setting
the course to solutions for population and development problems. The course set will decide, for example, whether the world’s population will level off at 9
billion or at 13 to 14 billion. It must be pointed out,
however, that even if the right course is set, the success that results from Cairo will first take effect in the
long run.
The increase in armed conflicts illustrates the explosive nature of population growth and of the resulting aggravation of economic and ecological bottlenecks. Such conflicts are frequently attributed to
ethnic causes, but the triggering factors can presum-

ably also be found in increasingly restricted living
space and worsening future prospects (Box 21).
This interrelationship underlines once again the
necessity of pursuing the paths pointed out by the
1994 ICPD consistently and with the greatest urgency.

4.3
Recommendations for Action and Research
The 1994 International Conference on Population
and Development in Cairo made the international
public aware of the fact that the consequences of
population growth affect all nations of the earth,
even though the industrialized countries currently
have very low birth rates. The high migration pressure in the nations of Africa,Asia and Latin America,
which will presumably continue to grow, primarily
has an effect on the countries of the European Union
and North America. This possible migration will cause the already high level of resource consumption to
increase even more in the potential immigration regions.Thus the international community is faced with
significant environmental and developmental challenges that in most cases require a jointly supported
solution concept in view of the extensive interlinkage
of problems. An alarming sign in this connection is
the fact that the necessity for rapid and far-sighted
action is still frequently underestimated. In conformity with the Rio Declaration and AGENDA 21, the
Council (WBGU, 1993 and 1994) still views the following as the most important objectives with regard
to population growth and distribution:
• long-term stabilization of the population by
– combating poverty (old age insurance),
– providing equality for women,
– recognizing the right to family planning as an
individual human right,
– improving family planning opportunities,
– reducing child mortality,
– improving education and training.
• prevention and reduction of forced migration
through
– international cooperation coping with international migration movements,
– further efforts to intensify awareness of the
consequences of uncontrolled migration movements and urbanization processes because they
make the development of integrated problemsolving approaches more difficult.
• creation of functional urban structures through
– international cooperation in the field of regional planning policy,
– specification of regional planning models that
allow for a harmonization of “environment and
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BOX 21
The 1994 UN International Population Conference in Cairo
The International Conference on Population
and Development (ICPD) took place in Cairo
from September 5 - 13, 1994 and was chaired by
Nafis Sadik, director of the UN Population Fund.
The Conference was organizationally and physically separated from the meeting of experts of the
non-governmental organizations, the 1994 NGO
Forum. The draft for the UN action program of
the International Population Conference, comprising 16 chapters, was drawn up at the preparatory conferences (PREPCOM I-III) prior to the
ICPD, and the non-governmental organizations
left a noticeable mark on the structure and formulation of the program. The purpose of the ICPD
was to establish an international consensus regarding controversial passages of the program
draft.
The participants of the ICPD consisted of approx. 3500 members of the national delegations
that, in turn, were composed of governmental representatives, representatives from semi-governmental organizations and in a few cases NGOs
(the German delegation, for instance). Sudan and
Saudi Arabia were among the few states that did
not take part in the Conference.
The center of the NGO Forum was Cairo’s Indoor Stadium, which contained 120 stands. Opportunities for exchanging opinions and maintaining contacts were offered at approx. 70 daily
events. The purpose of the NGO Forum with approx. 5,000 registered participants from roughly
1,500 organizations was a general exchange of information and ideas with regard to population de-

development” (e.g. through a balanced mixture
of land use structures within the city, see Chapter 7 of AGENDA 21),
– creation of polycentric instead of monocentric
structures of land use (see Chapter 7.19-7.22 of
AGENDA 21),
– technology transfer (avoidance or reduction of
emissions and wastes in urban agglomerations).
The Council places special emphasis on the demand for recognition of the individual right to family
planning, with particular focus on information on and
access to methods and means of individual family
planning. The Council recommends the most rapid
possible provision of an institutional basis for popu-

velopment and policy.
The focus of discussion at the ICPD was placed
on “Reproductive Rights”, “Reproductive
Health” and “Strengthening the Position of Women”. The great importance of strengthening the
role of women for population policy and sustainable development was recognized for the first
time within an international consensus - even by
representatives of nations in which women traditionally have a weak social role. The emphasis on
“Reproductive Health” is less a reorientation of
population policy than a health policy recognition
of the fact that approx. 500,000 mothers annually
die as a result of pregnancy. However, no concrete
agreement was reached with regard to the question of improperly performed abortions, which account for 25% to 40% of all cases of mortality involving pregnant women. The basic ethical positions on the legality or illegality of abortion did
not permit such a consensus.
The ICPD action program represented the first
time that far-reaching, detailed statements on reproductive rights were made in a conference document, including stipulation of the right to deciding on the number of children and the right to a
healthy and safe sexual life. Different forms of
families and their right to reproduction and family planning were recognized, though emphasis
was also placed on the importance of the family as
the core of society.
The long debate over population policy prevented the conference from dealing more intensively with the second part of its title, “Development”. An essential discussion regarding the distribution of resource consumption and economic
disparities between North and South did not take
place. Thus the contents of the action program do
not go beyond AGENDA 21 in this respect.

lation policy in the states concerned and feels that it
is additionally necessary to reinforce efforts in support of women within the framework of the development cooperation.
These objectives should be supported by binding
agreements and long-term financing programs (see
Chapter 2 of AGENDA 21). At the same time the respective countries must be given the opportunity of
implementing these programs on their own responsibility, while taking into account the respective conditions and sensitivities (culture, religion).
An in-depth study of the “man-society-environment” system is essential in the research field of
“population growth, migration and urbanization”.
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Such research requires well-supported statements on
the carrying capacity of the Earth, the people-related
consumption of finite and renewable resources as
well as forecasts on the quantitative and qualitative
magnitude of local, regional and global pollution.
Another requirement is to analyze the political
structures, including individual and social behavioral
patterns and their effects on sustainable development. The development of innovative analytical and
forecast methods is imperative for collecting and
evaluating environmentally relevant data in the natural and social sciences so that interrelationships on
which the “man-society-environment” system is based can be adequately assessed.
Special importance is also attached to the development of practicable analytical and forecast methods with regard to the research field of “migrations”,
the focus of which is on the quantification and qualification of push and pull factors.
Carrying capacity determinants have to be identified and assessed for the research field of “urbanization”. This would be an important step towards localization, qualification and quantification of the urbanization process with respect to global environmental
changes as well as towards determination of functional city sizes, depending on the local and regional
conditions.
Global information networks (and coordinated
databases) for quick data exchange can facilitate rapid, selective action on the part of the international
community as soon as crises are detected.The Global
Resource Information Database (GRID) of the
UNEP is an example of this, though no network
nodes have been set up for it in Germany as yet.
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Solving Global Environmental Problems

C

The Framework Convention on Climate Change – Berlin and its
Aftermath

1.1
The Berlin Climate Conference – Results and
Assessment

1.1.1
Climate Politics Between Ecological Necessities
and Political Restrictions
The signing of the Framework Convention on Climate Change at the UN Conference on Environment
and Development in Rio de Janeiro in 1992 and its
subsequent coming into force were a major step towards a global climate policy. The international community declared through this convention that it is determined to pursue a global policy to protect the climate:“The ultimate objective of this Convention is to
achieve stabilization of greenhouse gas concentrations in the atmosphere at a level that would prevent
dangerous anthropogenic interference with the climate system. 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”
(Johnson, 1993).
The Convention for protecting the global climate
has meanwhile been ratified by more than 120 states
(as of April 1995). However, since it is explicitly a
Framework Convention, it is still of necessity rather
vague (WBGU, 1994; Enquete Commission, 1995b),
both with respect to objectives as well as the definition of the instruments for implementing and monitoring the Convention. The significance of the Convention lies in the institutionalization of the climate
policy process, the establishment of a legal framework and some general principles; further steps, especially binding targets and schedules for the reduction of greenhouse gases, will have to be specified at
subsequent Conferences of the Parties.
It is against this background that the first Conference of the Parties (COP-1), held in Berlin between

March 28 and April 7, 1995, should be evaluated.
The Conference failed to reach agreement on specific measures for reducing CO2 emissions, despite
the urgent need for such action as shown by the
alarming scientific evidence for anthropogenic destabilization of the climate (IPCC, 1994; MPI, 1995; Enquete Commission, 1995b; WBGU, 1995). Despite
the warnings by scientists about the disturbing
trends, there has been constant increase from one
year to the next in the use of fossil fuels and hence in
the level of CO2 emissions on a worldwide scale
(IEA, 1994). There is no empirical evidence for a
change in this trend, nor can any such change be anticipated until now, reasons being e.g. the growth in
world population and the expansion of the world
economy.
According to calculations made by the Advisory
Council, reducing greenhouse gases can be accomplished by relatively small steps at first, but subsequently high-level reductions over many decades
would have to follow (see Section C 1.3). These calculations also show that the time-span remaining for
these measures to take effect is extremely short, and
for this reason the failure of the Berlin Climate Conference to reach agreement on appropriate reduction
targets was very disappointing.
The sessions of the Intergovernmental Negotiating
Committee (INC) prior to COP-1 had already dampened expectations. Some states had even taken the
view that the non-binding and vague commitments in
Article 4.2(a) and (b) of the Climate Convention
were adequate.This assessment would have rendered
obsolete any further steps toward an active climate
protection policy. The Framework Convention on
Climate Change itself, and the results of INC I-XI
made the following demands on the Conference (Estrada Oyuela, 1995; Merkel, 1995):
– The adequacy of commitments entered into
hitherto must be reviewed. If such a review determines that commitments are inadequate, further
steps are to be laid down and a protocol drawn up
containing binding commitments.
– A substantial mandate for the working out of a reduction protocol is to be agreed upon.
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– Agreement must be reached on whether and how
the instrument of Joint Implementation referred
to in the Climate Convention should be established.
– A decision has to be made on the financing mechanism, and the reports of the industrialized countries on their national climate protection policies
are to be subjected to review.
– Agreement is to be reached on the voting procedures for the Conference of the Parties.
– An infrastructure (e.g. a secretariat) must be established for implementing the Framework Convention on Climate Change.

1.1.2
The Results of the First Conference of the
Parties – An Overview
Article 4 of the Framework Convention on Climate Change does not set a binding deadline for stabilizing CO2 emissions at the 1990 level. The target
year 2000 is only mentioned on the side, but does not
represent any firm undertaking of the Convention,
e.g. analogous to Montreal Protocol commitments.
Above all, no position is taken on the reduction of
greenhouse gas emissions after the turn of the century (post-2000 aim). Nor does Article 4 refer to
other greenhouse gases. It is therefore of crucial importance that the Conference determined that previous commitments were essentially inadequate. This
resolution paved the way for the Mandate to work
out a draft protocol for further reductions in greenhouse gases.
1 The Parties adopted the so-called “Berlin Mandate” (UN Document FCCC/CP/1995/L.14),
which establishes a negotiation process with a
view to adopting the results in time for the
Third Conference of the Parties in 1997 for a
protocol or other legal instrument with the following contents:
- reductions in excess of the stabilization of
greenhouse gas emissions already agreed
upon,
- specified time-frames for achieving these objectives could be 2005, 2010 and 2020,
- a concept for concrete measures for reducing
greenhouse gases must be presented,
- the industrialized countries provide a commitment in relation to their historical and
present responsibility as primary polluters
for emission reductions,
- no commitments are envisaged for the developing countries, but instead they are granted
the right to sustainable development and
hence a reasonable increase in greenhouse

gas emissions.
Even though many wishes remained unfulfilled, these provisions of the Berlin Mandate
can be considered an important partial success
of the first Conference of the Parties.
2 A pilot phase for climate protection activities
which are implemented jointly (Joint Implementation) was launched (UN Document
FCCC/CP/1995/L.13). This shall last for a maximum of five years and serve to gather experience on the basis of which binding criteria for
the long-term application of this instrument for
CO2 reductions can be developed step by step.
Until such time as agreement is reached on application criteria, joint activities during the pilot
phase shall be conducted under open conditions. Project organizers could be state bodies,
private companies and non-governmental organizations. Participants can be those states listed in Annex I to the Framework Convention
on Climate Change (industrialized countries
and countries with economies in transition), on
a voluntary basis. Due to the absence of any
binding international rules and in order to allay
the fears expressed by developing countries in
particular that industrialized countries would
neglect to achieve reductions in their own
countries in favor of Joint Implementation, no
credits on national reduction targets can be
claimed for reduced emissions achieved in
other countries during the pilot phase. The
Council expressly welcomes the fact that a consensus – albeit limited – was achieved in this
highly controversial area, in that Joint Implementation of climate protection projects offers
substantial potential for additional climate protection as well as for additional developmental
impulses (see Section C 1.4.4).
3 The Parties did not manage to agree in Berlin
on Rules of Procedure. The reason was disagreement regarding the voting mechanism to
be chosen. However, in view of the conflicts
which can be expected, a departure from the
“consensus procedure” (unanimous voting)
would appear necessary. The Framework Convention on Climate Change already provides
for a three-fourths majority vote for adopting
amendments, so the logical conclusion is to include majority voting in the Rules of Procedure.
4 The Global Environmental Facility (GEF) was
maintained for a further four years as the financial mechanism (UN Documents FCCC/CP/
1995/L.1 and FCCC/CP/1995/4). Its financial
volume is now, therefore, totally inadequate
(WBGU, 1994), and urgently requires strength-
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ening, in the view of the Council, on account of
the major structural adjustments that can be expected.
5 One important instrument for international climate protection under the Framework Convention on Climate Change is technology transfer
(Articles 4.1, 4.5, 4.7, 4.9, 9.2 and 11.1 of the
Convention; see also Section B 2). The industrialized countries have a special responsibility
for ensuring that technology and know-how is
passed on to developing countries, as required
by AGENDA 21 (Chapter 34). To ensure progress in this field, the Secretariat of the Convention shall report on the status of technology
transfer before COP-2 is held in 1996. In addition, the requirements and conditions for successful technology transfer in accordance with
the climate protection objectives will also be
laid down and submitted as results for COP-2
(UN Document FCCC/CP/1995/L.10) (see also
Section B 2).
6 Another factor that is important for the functioning of international conventions involves
checks and controls as to whether or not emission reductions are actually being achieved
(verification). What is needed is standardization of the national communications, which
have so far often proved of little use, in order to
improve their relevance and comparability. It
was therefore essential that the Conference of

BOX 22
European Business Council for a
Sustainable Energy Future
The objective of this organization founded in
Berlin is to strengthen, through an alliance of industry representatives with environmental
groups, administration and politicians, a form of
economy that is tolerable for the climate, and to
strengthen climate protection policies which are
geared to sustainable development. The Business
Council wishes to show that companies can respond to the demands of climate protection with
the most modern, internationally competitive
technologies, so that environmental protection
considerations can improve economic success.
The earlier businesses recognize the trend toward
environmentally benign technologies, the better
equipped they will be to survive the international
competition in energy efficiency.
The Business Council for a Sustainable Energy

the Parties agreed on commonly accepted
methodologies for preparing national communications. The Conference was able to reach
agreement in this regard, refering to the proposals submitted by the IPCC (Intergovernmental
Panel on Climate Change) e.g. on common
measurement and assessment issues.
7 The choice of Bonn as the location for the Permanent Secretariat of the Convention is linked
to the hopes and expectations being placed in
German policies for climate protection. This is
the background for the national commitment
that the Chancellor stated at the Berlin Conference. This target is so high that its instrumental
implementability must now be demanded to an
even greater degree than before.
8 Some of the other activities directed at climate
protection which occurred in Berlin during the
Conference are also of importance. Two initiatives deserve special mention: the establishment of a European Business Council for a Sustainable Energy Future (Box 22), aimed at
strengthening initiative within the business
community, which had hitherto been articulated at national level only, and the bundling of
local government efforts to protect the climate
in the International Council for Local Environmental Initiatives (Box 23).

Future, formed by companies and associations in
the fields of electricity, gas, renewable energies
and energy efficiency, was established in the USA
as early as 1992. It takes action for rapid market
introduction of low-CO2 and CO2-free (regenerative) energy resources, and for increasing the energy efficiency in industrialized and developing
countries. This involves technologies and measures such as automobile engines that do not burn
mineral oils, renewable energy sources in the power supply industry, greater use of combined heat
and power generation and district heating, and,
last but not least, a rethinking of research priorities in the energy field.
The Business Council pointed out at the Berlin
Conference that climate protection measures
should not be seen as a cost factor only, but that
they can lead to economic benefits in the long
term. The Council therefore advocates the introduction of energy taxes, greater support for renewable energy sources and a departure from environmentally damaging subsidies.
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The Council’s summary assessment of the Berlin
Conference is that it failed to fulfil the hopes placed
in it at Rio de Janeiro: firstly, no protocol was established, and secondly, the wording of the Berlin Mandate gives rise to worries that the substance of the
protocol to be adopted in two years might not match
up to original expectations. On the other hand, there
is no denying that the first Conference of the Parties,
by acknowledging the inadequacy of the commitments and adopting the Mandate to draw up a protocol by 1997, has taken the next steps for an effective
climate protection policy. What is important now is
that existing commitments and targets be maintained
and developed further in determined fashion, in order that the Framework Convention on Climate
Change become a powerful instrument for international climate protection.

1.2
The Relevance of the Human Factor to Climate
A number of new scientific findings were presented on the occasion of the Berlin Conference, all
of which underscore the urgent need of political action to protect the climate. Particularly noteworthy
are the model calculations of the Max Planck Institute for Meteorology, Hamburg and the Hadley Centre for Climate Prediction and Research, Bracknell,
UK, as well as the interim report of the Intergovernmental Panel on Climate Change, requested by the
Intergovernmental Negotiating Committee for the

BOX 23
ICLEI – International Council for Local
Environmental Initiatives
ICLEI, the association of communal environmental protection initiatives, showed at the Municipal Leaders’ Summit on Climate Change held
parallel to the Berlin Conference that there are already numerous successful activities at local level
worldwide, alongside the slow progress of international climate protection policies. 20 cities have already committed themselves to a 20% reduction
of CO2 emissions by the year 2005.
Representatives of 160 cities from 65 countries
(representing over 250 million people) at the Municipal Leaders’ Summit presented a large number of local measures for protecting the climate.
These include stronger support for renewable energies and ecological housing construction, as well

Berlin Conference. The most important findings are
summarized below.

1.2.1
Evidence for the Anthropogenic Greenhouse
Effect
New model calculations and statistical analyses
carried out by the Max Planck Institute for Meteorology in Hamburg have shown that there is a 95%
probability that the temperature changes of the last
30 years were not caused by natural fluctuations in
climate. Even though the word “proof” was deliberately avoided in the discussion (Hasselmann as cited
by Göpfert, 1995), the Council assumes that for such
a high probability people are to be seen as the causal
agents of global warming: only anthropogenic deposition of trace gases in the atmosphere is able to explain the observed degree of radiative forcing.
In the study produced by von Hegerl et al. (1994),
the observed trends of mean surface temperatures in
the period since 1860 were tested using the so-called
“optimum fingerprint method” to see if they could be
explained by natural climate variability. This method
uses geographical patterns, whereby observations of
regions with relatively low greenhouse gas signals
relative to natural temperature variability are weighted lower than regions with relatively large greenhouse gas signals relative to natural temperature variability. However, there is insufficient longitudinal
data as yet to quantify these findings. The global geo-

as improved energy efficiency of public facilities
and buildings and greater use of less environmentally damaging transportation in cities. Because
the participants, as local decision-makers, are closer to individual decisions relating to environmentally sound action than politicians at national or
international level, they demand greater involvement in energy sector decision-making and the
creation of an appropriate national framework.
In their final communiqué, the participants at
the Municipal Leaders’ Summit expressed strong
support for the AOSIS protocol calling on developed nations to commit themselves to a 20% reduction in CO2 emissions. Non-industrialized
countries are called on not to follow in the footsteps of the industrialized countries, but instead to
decouple economic growth and energy consumption by using renewable energy sources and increasing their energy efficiency.
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1.6
1.2
Detection Variable

Figure 12
Development of the
detection variable for
observed data and for the
model predictions driven
by anthropogenic climate
disturbance (observed
between 1935-1985,
forecast on the basis of a
Business-as-Usual
emissions scenario from
1985 onwards; global
coupled atmosphere-ocean
circulation model
ECHAM/LSG).
Source: Hegerl et al., 1994
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graphical pattern of natural climate variability was
therefore simulated with climate models (global coupled ocean-atmosphere circulation model, simulation without anthropogenic disturbance).
Figure 12 shows that on the basis of an analysis of
the 20-year mean trends since 1935, the variable selected for detection of the anthropogenic climate signal in 1990 (this value corresponds to the trend for
the period between 1971 and 1990) exceeds the
threshold value equivalent to a statistical probability
of 95% for such detection. The detection variable
represents the geographical pattern of the observed
temperature trend. The regions of the Earth that are
not adequately represented in the observed data due
to inadequate measurements were filtered out during the analysis. The development of the detection
variable, shown as a function of natural climate variability, is tested statistically against two data sets describing climate variability, namely the observations
adjusted to exclude anthropogenic disturbance and
the temperature curves as predicted by the climate
models (excluding anthropogenic disturbance). The
data used to exclude anthropogenic disturbance
from the observed data are simulated by the climate
models with and without anthropogenic greenhouse
gas concentrations (observations 1935-1985, Business-as-Usual emission scenario from 1985 onwards;
IPCC, 1990).

1.2.2
Accounting for Anthropogenic Sulfate Aerosols
in Global Circulation Models
Anthropogenic impacts on climate due to greenhouse gas emissions are partially off-set by increased
release of aerosols, although with considerable regional variations (WBGU, 1993). Aerosols interfere
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2100

95% confidence interval for the
ECHAM2/OPYC control simulation

with the radiation balance. Their strongest anthropogenic sources are located in the industrialized regions
of the northern hemisphere. This partial compensation for global warming, which has not been taken
into account by climate models to date, is considered
to be one reason why model calculations have so far
produced a temperature increase of 0.95 ±0.35 °C
since the beginning of industrialization, whereas the
actually observed temperature increase is only 0.45
±0.15 °C.
Efforts are now being made to examine the complex effect of aerosols on the climate using coupled
ocean-atmosphere circulation models. However, there is still some uncertainty regarding the direct impact on climate of anthropogenic aerosols: estimates
for the globally averaged effect produce a level of radiative forcing since pre-industrial times of between
-0.25 and -1 W m-2 (Fig. 14; Charlson et al., 1992;
Kaufman and Chou, 1993; Kiehl and Briegleb, 1993).
It has been virtually impossible to quantify the indirect aerosol effect: an initial estimate for the global
average is around -1.3 W m-2 (Jones et al., 1994).
Despite the number of aerosol effects on climate
that have not been integrated into climate models, it
has been possible to improve the congruence between the model results and observed data for globally averaged surface temperature (Fig. 13; Hadley
Centre, 1995). In this model, the anthropogenic aerosol is represented by sulfate aerosol alone and its radiative forcing effect exclusively as an increase in albedo. Thus other effects of the aerosol are not represented, e.g. the influence on cloud formation.Anthropogenic sulfate aerosols are generated by combustion processes in which SO2 is emitted. Assuming unrestricted increase in emissions (Business-as-Usual;
IPCC, 1992), lower increases in temperature are expected for the decades up to 2050 compared to earlier model predictions, namely approx. 0.2 °C/decade
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Figure 13
Development of groundlevel global mean
temperature, observations
(1860-1990) and
predictions obtained using
a global coupled oceanatmosphere circulation
model (1860-2050) with
and without aerosol effect.
Source: Hadley Centre,
1995
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(globally averaged temperature). If the aerosol effect is not taken into account, the model predicts a
temperature rise of about 0.3 °C/decade.
The forecast for the geographical distribution of
temperature change is still imprecise. Maximum reductions in warming through the aerosol effect are
expected to occur to the east of the industrialized regions of the northern hemisphere.

1.2.3
Anthropogenic Forcing of the Earth’s Radiation
Balance
The anthropogenic increase in the concentration
of long-lived greenhouse gases such as carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O,
laughing gas) continued throughout the 1990s, albeit
at varying rates. In the case of the fully halogenated
chlorofluorocarbons (CFCs), which are exclusively
anthropogenic in origin, the rate of increase in atmospheric concentration declined from 5% in the
early 1980s to a present figure of less than 2% per annum. This is directly attributable to the enforcement
of the restrictions on production imposed in 1989 under the Montreal Protocol and which have been
toughened further since then (see Section C 2).
It is possible to calculate the radiative forcing caused by changes in the concentrations of greenhouse
gases. Figure 14 shows the scale of human-induced
radiative forcing since the onset of industrialization.
These perturbations have not yet developed their
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full impact, since temperature changes are delayed by
the thermal inertia of the oceans and the polar regions, which makes it more difficult to identify the
anthropogenic contribution to climate change (see
Section C 1.1.1). The most important conclusions to
be drawn here are:
– Radiative forcing by long-lived greenhouse gases,
estimated at 2.45 ± 0.3 W m-2, is already equivalent
to an increase in solar radiation of more than 1%.
– The increase in the concentration of tropospheric
ozone, globally averaged at 0.4 ± 0.2 W m-2, is the
second largest contributory factor. The increase in
ozone is caused primarily by increasing NOx deposition, produced mainly by the energy and transport sectors.
– Increased backscattering of solar energy by
anthropogenic sulfate aerosol (originating from
sulfur dioxide emissions) reduces radiative forcing
by somewhere between -0.25 and -0.9 W m-2 (see
Section C 1.1.2).
– Increase in solar radiation due to natural variability is relatively low compared to the sum of the
anthropogenic effects.
– There is still considerable uncertainty regarding
radiative forcing by increased water vapor in the
stratosphere.
If all these factors are combined, however, the result is clearly positive radiative forcing and increased
global warming.
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Figure 14
Globally averaged
radiative forcing due to
human activities from preindustrial times to the
present day. An indication
of relative confidence in
the estimates is given
below each bar.
Source: IPCC, 1994a
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1.2.4
Time-dependent Relative Global Warming
Potentials as the Basis for Political Decisionmaking
The radiative effect of a gas depends on its molecular structure, its concentration and, due to the spectral overlaps and chemical interactions in the atmosphere, to the presence of other gases which absorb
radiation. Because CO2 is the dominant anthropogenic greenhouse gas on account of the high emission
levels, it has become common practice to measure
the global radiative impact of other gases relative to
CO2. This procedure has been retained despite the
problems determining the residence time of anthropogenic CO2 in the atmosphere, since several complex processes influence the uptake of CO2 into the
terrestrial biosphere, the oceans and the sediments
on the ocean floor.
Important global warming potential figures are
shown in Table 4 (global warming potential per unit
mass of an emitted gas relative to the unit mass of
emitted CO2, the so-called relative global warming
potential). For example, as little as 0.03 kg N2O can
have the same impact on climate as 1 kg CO2. The
residence time of the gases in the atmosphere (the
time taken for concentration to fall to 1/e = 0.37) displays considerable variation due to very different
sinks, so the impact on climate also depends on the
time horizon considered after emission. When calcu-

Low

Low

Low

Very low

Very low

lating the global warming potential of methane
(CH4) in Table 4, its indirect impact on climate, namely enhanced ozone formation in the troposphere,
increased water vapor concentration in the stratosphere and the formation of a CO2 molecule were
also taken into account. This indirect global warming
effect of methane is just as important as the direct effect.
Table 4 reveals the long-term problem that greenhouse gas emissions are creating. It also shows that
the effects of long-lived greenhouse gases with equally high global warming potential, even if they are
only present as minute traces (e.g. carbon tetrafluoride, CF4), can be equivalent to those of methane and
nitrous oxide, taken over a time horizon of a century,
even though the current emission rate is very low.
The protocol to the Climate Convention should
therefore give consideration not only to CO2, but also
to other greenhouse gases, given these time horizons
and their relative global warming potentials.
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Table 4
Relative global warming potentials of the most important greenhouse gases for three different time horizons after
emission, together with their atmospheric concentrations and residence times.
Source: IPCC, 1995

Species

Chemical
Formula

Concentration
[ppbv]

Lifetime
[yr]

Global Warming
Potential
20
years

Carbon Dioxide
Methane*
Nitrous Oxide
Monofluorotrichloromethane (F11)
Difluorodichloromethane
(F12)
Difluoromonochloromethane (F22)
Carbon Tetrachloride
Halon-1301
HFC-134a
Sulfur Hexafluoride
Tetrafluoromethane

CO2
CH4
N2O

35,500
1,714
311

50-200
14
120

1
62
290

Time Horizon
100
500
years
years
1
24.5
330

1
7.5
180

CFCl3

0.365

50

5,000

4,000

1,400

CF2Cl2

0.503

102

7,900

8,500

4,200

13.3
42
65
14
3,200
50,000

4,300
2,000
6,200
3,300
16,500
4,100

1,700
1,400
5,600
1,300
24,900
6,300

520
500
2,200
420
36,500
9,800

CF2HCl
CCl4
CF3Br
CH2FCF3
SF6
CF4

0.105
0.140
0.002
no data
0.003
0.070

*includes the direct effects and those indirect effects due to the production of tropospheric ozone and stratosperic
water vapour. The indirect effect due to the production of CO2 is not included.

1.3
Scenario for Estimating Minimum Targets for
Global Emission Reductions

1.3.1
The “Backwards” Mode of the Scenario
Until now, model calculations of the relationship
between greenhouse gas emissions and climate change have been carried out in the forwards mode
(IPCC, 1990). Based on various assumptions about
demographic and economic development, a set of
emission scenarios was pre-defined, and future climate changes predicted on that basis. Such studies
are helpful to an extent in identifying non-acceptable
(“non-sustainable”) pathways of global environmental change, but do not provide any direct answer regarding the preconditions for acceptable (or “sustainable”) pathways.
The backwards mode must be deployed instead if
such answers are to be obtained: taking account of
the impacts of climate change on human beings and
nature, a “window” of tolerable future climate chan-

ge is defined. The next step is to calculate the global
emission profiles which ensure conformity within
that window. In this way, the minimum demands for a
global reduction strategy can be derived directly.
The most recent analyses already use some elements (IEA, 1993; IPCC, 1994). of this “inverse scenario”. The Council pursues this path systematically
in an attempt to derive political conclusions within a
coherent picture. This approach is illustrated in Figure 15 (more detailed notes on the “Inverse scenario”
and definitions of terms used can be found in the Annex at the end of this book).
In Step 1, a – generously dimensioned – tolerance
range is defined for potential stresses caused by climate change. Fixing values in this way, which of course involves specific notions about ecologically and
economically desirable conditions, enables the objectives defined in Article 2 of the Climate Convention
to be operationalized. In a second step, an assessment
is made of the climate developments that lead to tolerable stress levels within the predefined limits. Using simplified models of climate dynamics and the
carbon cycle, the permissible global emission profiles
for CO2 are determined in Steps 3 and 4 (other greenhouse gases from human sources are excluded here).
It is particularly important here to determine the up-
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Figure 15
The “Inverse scenario”
applied by the Council.
Source: WBGU, 1995
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per limit for total CO2 emissions within the selected
stabilization period, as well as “optimum” emission
profiles that come close to this upper limit.
In Step 5 – subject to the criteria of international
environment and development policies – reduction
commitments for the individual countries or groups
of countries are derived.The sixth and final stage is to
analyze which reduction instruments at what locations are able to produce the most effective emission
reductions, and which mix of instruments causes the
least amount of cost.
Studies featuring a combined focus on all aspects
of relevance to the climate problem are appearing at
an increasing rate. One current example is a study
carried out by Bach (1995) in connection with the
German government’s Enquete Commission on Climate Protection. However, this analysis, too, is carried out in “forwards mode” (i.e. anti-clockwise in
Figure 15).
In the following analysis, the Council restricts itself in the main to Steps 1 to 4. Furthermore, the permissible minimum reduction function for the Annex
1 countries (Germany included) is determined on the
basis of the probable international apportionment
index. As far as steps 5 and 6 are concerned, the
Council makes a number of points (Section C 1.4.2);
full clarification of these issues has yet to be achieved, however, and poses a major challenge for research.
The analytical procedure adopted here can be developed further, by assessing the worldwide socioeconomic impact of reduction measures, to produce an
integrated model for climate policy (broken arrow
between Steps 6 and 1 in Figure 15). Within such a
model, the costs of adapting to changed climatic conditions can be compared with the costs of preventing
climate change. However, the Council dispenses provisionally with this integrated perspective, since it
still involves too many uncertainties – the direct and

indirect effects of abatement efforts on humans and
on nature (e.g. diminishing environmental stress due
to reduced traffic levels) are extremely difficult to
quantify at present. Taking only direct climatic impacts into account means that the severity of anthropogenic climate forcing is probably underestimated
in the scenario.
Within the climate policy process initiated at the
Berlin Conference, however, “integrated modeling”
obtains greater significance. The Council returns to
this topic in a later Section (C 1.4.2) and discusses in
some detail the function, state of development and
perspectives of this scientific instrument.

1.3.2
The Basic Assumptions of the Scenario
In order to arrive at an approximate but well-founded estimate of the possible impacts of climate
change, despite the highly complex mechanisms involved, the Council applies the twin principles of
– preservation of Creation
– prevention of excessive costs.
The boundary conditions of the scenario are developed from these two principles.
A Tolerable Temperature Window
The first principle, preservation of Creation, is defined within this scenario in the form of a tolerable
“temperature window”. This window is derived from
the range of fluctuation for the Earth’s temperature
in the late Quarternary period. This geological epoch
has shaped our present-day environment, with the
lowest temperatures occurring in the last ice age
(10.4 °C) and the highest temperatures during the
last interglacial period (16.1 °C) (Schönwiese, 1987).
If this temperature range is exceeded in either direction, radical changes in the composition and function
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of today’s ecosystems can be expected. If we extend
the tolerance range as a precaution by a further
0.5 °C at either end, then the tolerable temperature
window extends from 9.9 °C to 16.6 °C. Today’s global mean temperature is 15.3 °C, which means that
the temperature span to the tolerable maximum is
currently 1.3 °C.
Stresses on Society
The second principle, the prevention of excessive
costs, is defined in terms of a simple economic indicator. Economists assume that severe social and economic disruption would probably ensue if the cost of
adapting to climate change, including the cost of repairing damage resulting from climate change, were
in the order of 3-5% of Gross Global Product
(GGP). In our scenario, a global mean value for the
burden on society of 5% of GGP is taken as the utmost tolerable limit (to the extent that this burden
can be expressed in monetary terms). One must realize here that, given the uneven spatial distribution of
climatic impacts, some states may be affected much
more seriously than others (e.g. Bangladesh, island
states).
Most estimates of the global annual costs resulting
from doubling CO2 by the end of the next century arrive at 1-2% of global GGP. Doubling CO2 over that
period would lead to a mean temperature increase of
0.2 °C per decade in the various climate models
used. However, all of these estimates fail to include
either extreme events (droughts, floods, tropical
storms), or possible synergies between the various
forms of global environmental change. If these
events are also included, there is good reason to assume that a temperature change of 0.2 °C per decade would already correspond to an upper limit for
adaptation costs of 5% of global GGP. However,
much research remains to be done on these questions.
Declining Adaptability
This upper limit for the maximum permissible rate
of temperature change is probably only valid for as
long as the ecosphere is located in the center of the
temperature window. As the upper temperature limit
of 16.6 °C is approached, however, adaptability will
show constant decline. This means that the tolerable
temperature gradient at the upper boundary goes to
zero.
With the help of these three basic assumptions,
and taking into account a number of other factors
(e.g. non-linear dependencies and irreversibilities),
we can now define a two-dimensional climate domain D that the climate system should not depart
from. Further details of this analysis can be found in
the Annex. One should note that all boundary condi-

tions have been deliberately defined within broad
limits to ensure that the resultant demands for climate protection policy are not assessed too pessimistically. The reduction commitments presented below
are therefore to be seen as minimum values.

1.3.3
The Key Conclusions of the Scenario
The special benefit of the inverse analytical approach is that climate is not seen as a problem of prediction, but as one of control: the future of the global
environment depends to a significant extent on the
CO2 emission profile E(t) of the next centuries, and
this profile can be chosen, within certain limits, by humankind.
The model calculations on which this study is based permit the identification and classification of all
selectable emission profiles E(t). From the wealth of
results obtained, two permissible profiles in particular have been chosen for presentation, each displaying very different characteristics. In view of the major
gaps in our knowledge and understanding of the climate system, all of these results are in effect probability statements.
Current Situation
The long-term behavior of the climate-carbon model (Hasselmann et. al., 1995) implies that the total
volume of all future anthropogenic CO2 emissions
must not be allowed to exceed a certain finite value,
if the tolerable climate domain D is to be complied
with. On the basis of a best estimate of the modeling
parameters used here, this value is calculated at almost 1,600 gigatons of carbon (Gt C). If somewhat
divergent parameter sets within the existing range of
scientific uncertainty are taken, this upper limit could
rise to approx. 2,000 Gt C.
The conclusion, however, is the same in all cases,
namely that the international community has only a
limited “budget” of additional carbon to be deposited in the atmosphere. This budget may well be less
than the total amount of carbon stored in the remaining fossil fuel deposits. Of course, there are very different options regarding how this contingent is to be
handled: for example, it can be used up as quickly as
possible or stretched over as long a time scale as possible.
For physical and chemical reasons, a permanent
adjustment of global anthropogenic CO2 emissions,
even at a constantly low level, is not possible, without
causing a serious impact on the climate system. Even
if fossil fuel reserves were inexhaustible, climate protection considerations would prohibit such a strategy: current scientific knowledge regarding the car-
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Figure 16 a-c
“Crash-barrier scenario” for initial Business-as-Usual:
a) Global CO2 emission profile Ẽ1
b) Concentration profile C̃1 resulting from Ẽ1
c) Shift in the climate system caused by Ẽ1 within the
tolerable window. P0 represents the state of the climate
today (X=2.05; Y=0.07).
Source: WBGU
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bon cycle suggests that a certain percentage of all carbon dioxide emissions remains in the atmosphere for
all time, thus leading inevitably to further accumulation (Joos and Sarmiento, 1995). This conclusion
would only need to be qualified if there were still
some unknown negative (i.e. climate-stabilizing)
feedback mechanisms within the Earth System.
The model calculations provide a clear indication
of a unique property of the ecosphere, namely that
the climate system grants considerable liberties regarding the choice of emission profile E(t), i.e. highly
differing distributions of the same emission sum over
the next centuries can enable conformity with the climate domain D. This contradicts somewhat the common assumption that only through immediate and
full stoppage of global CO2 emissions can climate
changes be kept within tolerable limits.To that extent
there is a certain amount of leeway that permits sociocultural, political and economic criteria to be taken
into account when defining the global emission pro-
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file. However, this does not mean that future CO2
emissions can be set arbitrarily: the boundary conditions defined by D are of crucial importance in the
medium-term planning range especially, as the following business-as-usual example illustrates.
An Undesirable “Crash Barrier
Scenario”
Global emissions of CO2 are currently increasing
at a rate of approx. 1.7% per annum relative to the
1994 level. Hypothetical projection of this linear
trend is termed “Business-as-Usual”. The Council’s
model computation shows that such emission behavior could lead within less than 30 years to the limits of
the tolerable climate domain being reached; the climate system could then be kept within the permissible range only if drastic changes were implemented,
i.e. a reduction of emissions by approx. 40% within
only a few years. The relevant emission profile that
makes maximum use of the scope defined by D has a
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Figure 17 a-c
“Council scenario”, with a constant annual percentage
reduction rate:
a) Global CO2 emission profile Ẽ2
b) Concentration profile C̃2 resulting from Ẽ2
c) Shift in the climate system caused by Ẽ2 within the
tolerable window. P0 represents the state of the climate
today (X=2.05; Y=0.07).
Source: WBGU, 1995
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very irregular shape. If this profile is “smoothed” to
account for the actual scope for controlling (which is
limited by technological and socioeconomic factors),
the emission function Ẽ1(t) is obtained. Figure 16a
shows this profile for the first 200 years.
The profile shown is “optimized” only in the sense
that the accumulated CO2 emission level at any point
in time is approximated to the maximum realized level acceptable for the climate. This results in annual
mean emissions of 4.2 Gt C. As a comparison, the
emissions of the industrialized nations (countries listed in Annex 1 of the Climate Convention) are currently about 6.3 Gt , those of the developing countries around 1.6 Gt C. Current global emissions
therefore amount to approx. 7.6 Gt annually.
Figure 16b shows the atmospheric CO2 concentration C̃1(t) corresponding to the emission profileẼ1 for
the next 200 years. C̃1 leads to an transient peak concentration of 458 ppm and a long-term stabilization
at approx. 425 ppm. The pre-industrial concentra-

tion was approx. 270 ppm – well below this hypothetical final level.
C̃1, on the other hand, produces a shift in the climate system within the phase space (see Annex); this
permissible climate development for all time is illustrated in Figure 16c. It must be noted, however, that
this shift occurs largely at the outer periphery of the
tolerable domain D (“along the crash barrier”, so to
speak), and therefore represents a high-risk emission
strategy.
The Council’s conclusion is that emission profile
Ẽ1, a continuation of Business-as-Usual, is neither
feasible nor desirable.The checks and controls on the
climate system this would entail would not only dispense with safety margins, but could also mean having to make extreme adjustments. For example, the
reduction requirements that would arise after approx. 30 years would exceed the elasticity of the
world economic system.After about 125 years, global
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CO2 emissions would even have to be reduced temporarily to almost zero in order to make up within a
short space of time for the emission reductions that
were not made at an earlier stage.
The Council’s Scenario
In Figure 17a, the Council presents the global
emission profile Ẽ 2 (t) which it considers to be the
more favorable alternative, both ecologically and
economically.
This climate protection strategy would involve, after a 5-year transitional period (initial “bending” of
the Business-as-Usual trend), an annual reduction in
global CO2 emissions of 1% until the year 2155, followed by annual reductions of approx. 0.25%. Ẽ 2 behaves as a compound exponential function and represents, of all curves of this type, the permissible
threshold function. All emission profiles of this class
that are higher would cause the climate system to depart from D.
Figures 17b and 17c show the concentration profile C̃2 (t) corresponding to Ẽ 2 as well as the phase
space trajectory of the climate system this generates.
In the view of the Council, the comparison between
the two emission strategies Ẽ 1 and Ẽ 2 thus favors the
latter. Ẽ 2 offers greater security of planning, but also
of control – meeting an annual reduction quota that
remains constant over the long-term is without doubt
a more economically acceptable course to take than
drastic course changes in the medium term. Because
the climate system under strategy Ẽ 2 is clearly within
the permissible window D, the risk of control errors
and incorrect estimates is much less. In contrast, the
level of total emissions associated with Ẽ 1 over the

1.3.4
Possible Allocation Formulas
Percentage Reduction Profile for Annex
I-countries (Including Germany)
In one sense, emission profiles Ẽ 1 and Ẽ 2 define
global pollution quotas as a function of time. These
global quantities can be transformed into national reduction commitments if, for example, a politically negotiated allocation formula is laid down in a CO2 protocol signed by the Parties when implementing the
Climate Convention. The topic of allocation is discussed in greater detail in the Annex. Particular reference is made here to three possible allocation formulas:
a Equal distribution of reduction commitments
among the Annex-I states while freezing the emission contingents of the developing countries.
b Allocation of pollution rights exclusively on the
basis of current demographic weight of the individual countries.
c Entitlement to a linear increase of emissions over
a limited period (doubling of the CO2 emissions of
the developing countries within 50 years), followed by equal distribution of the remaining reduction obligations.
If all these allocation schemes are based on the
“optimum” emission strategy Ẽ 2, this results in percentage reduction profiles Ra(2)(t), Rb(2)(t) and Rc(2)(t)
for Germany (precise calculations are given in the
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Reduction profile for
Germany, based on
emission profile Ẽ2 and the
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Source: WBGU, 1995
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Figure 19 a-c
Reduced climate window
a) “Optimal” global CO2 emission profile Ẽ3
b) Concentration profile C̃3 resulting from Ẽ3
c) Shift in the climate system produced by Ẽ3 within the
tolerable climate window. P0 is present state of the
climate (X=2.05; Y=0.07).
Source: WBGU
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Annex). These profiles state at what percentage present-day emissions by Germany would have to be reduced as a function of time. The different reduction
profiles are contrasted in Figure 18.
The chart shows clearly that even in the “most favorable case” – namely application of allocation formula a – major reduction obligations would accrue in
the medium term to the industrialized countries, and
hence Germany. These obligations are derived mainly from historical and current responsibility of these
states for CO2 emissions.
1.3.5
Conclusions for Altered Assumptions: A
Sensitivity Analysis
The systems used for modeling the climate and the
carbon cycle may, of course, be overestimating
anthropogenic impacts on the global climate system.
Specific corrections and improvements will continue

to be made to these models, but major changes to the
available hierarchy of models are unlikely to happen.
It would be wrong for politicians to believe that
responsibility for emission reductions can be escaped
from by referring to the scientific uncertainties that
still exist. The reduction requirements in Figure 18
are minimum demands within the various allocation
formulas. Another aspect is that other greenhouse
gases such as methane, nitrous oxide and CFCs are
totally excluded in the WBGU scenario.
The seriousness of the situation can be illustrated
by a sensitivity experiment using the inverse approach. If the permissible climate window is narrowed by halving the maximum tolerable temperature gradient to 0.1 °C/decade (in line with the conclusions of the “Protection of the Atmosphere” Enquete Commission of the German Bundestag) then
the reduction requirements increase in dramatic proportions. If we try to calculate an “optimum CO2
strategy” for this smaller window which will produce
congruence between the desire for security of plan-
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ning and control with the need for the greatest possible leeway with regard to emissions, we obtain the
global profile Ẽ 3 (t) shown in Figure 19a.
If this strategy is applied, the business-as-usual
trend must already be succeeded within the space of
one year by an exponential curve with an annual reduction rate of approx. 6.3%. After ten more years,
the transition can be made to a less steep exponential
decline involving an annual reduction rate of approx.
0.3%. The cumulated CO2 emissions over the next
200 years in the case of Ẽ 3 would amount to 682 Gt
C.
Figures 19b and 19c show the corresponding concentration profile C̃ 3 (t) and the resultant shift in the
climate system within the smaller tolerance range D’.
Figure 19c shows how difficult climate control
would be under the tighter boundary conditions being considered here. However, even if this control
would be achieved, this would still involve enormous
short-term reductions for the industrialized countries. This is illustrated in Figure 20, which summarizes the reduction profiles Ra(3)(t), Rb(3)(t) and
Rc(3)(t) for Germany defined by Ẽ 3 and the allocation
formulas a-c. It should be emphasized that in all cases, reductions of CO2 emissions of over 50% would
have to be made within the space of a decade.
However, the Council wishes to point out that a
very pessimistic assessment of the adaptability of
ecosystems was taken as the basis for the confinement of the tolerable climate window under discussion, and that non-environmental factors were scarcely given consideration. To that extent, the reduction requirements shown in Figure 20 should not nec-

1.4
Implementation of Reduction Requirements

1.4.1
The Self-commitment Imposed by Germany
In its Cabinet resolution of December 11, 1991,
the Federal Government confirmed Germany’s 1990
self-commitment to reduce CO2 emissions. “The Federal Government (...) reasserts its previous decisions
of June 13 and November 7, 1990 and shall endeavor
to reduce CO2 emissions by 25-30%, relative to 1987
levels, by the year 2005.”(BT Drucksache 12/8557).
Total energy-related CO2 emissions amounted in
1987 to 1,060 million tons (combined figure for the
former states of West and East Germany), so a 25%
reduction would mean limiting emissions to 795 million tons by the year 2005.A 30% reduction would be
equivalent to an upper limit of 742 million tons. A
target band was therefore defined for German climate protection efforts.
In his speech on April 5 to the Climate Conference
in Berlin, the German Chancellor, Dr. Helmut Kohl,
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Reduction profile for
Germany and the other
Annex I countries based
on emission strategy Ẽ2
and allocation systems a) c).
Source: WBGU, 1995

essarily be seen as fixed general criteria for all future
abatement efforts. Having said that, the sensitivity
analysis demonstrates how the pressure to implement a global climate protection policy increases disproportionately (non-linearly) as the tolerance window shrinks.
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specified the prior target while at the same time relating this reduction to a new base year: “Germany
remains committed to its objective to reduce its CO2
emissions by 25% by the year 2005, relative to 1990
levels.” (Presse- und Informationsamt, 1995). Based
on emissions in 1987, (figures provided by UBA, 1995
and RWI, 1995), the new reduction target announced
by the Chancellor corresponds to a 29% reduction,
which is in the upper range of the target band laid
down in 1990 (Table 5).
The total 1994 energy-related CO2 emissions in
Germany were 892 million tons (UBA, 1995), i.e. a
reduction of 11.1% relative to 1990 has already been
achieved.The remaining emissions reduction relative
to 1990 which still has to be met by the year 2005 is
therefore 13.9%.
How should the self-commitment on the part of
Germany be assessed against the background of the
WBGU’s calculations? The answer depends on
which permissible climate domains and which international allocation system are chosen as the basis for
CO2 reductions. As far as the latter is concerned, the
Council proceeds on the contingents that are taking
shape through the actual development in the nonAnnex I-states: a medium-term increase in emissions
by the developing countries, as reflected in the reduction criteria of class Rc (see Annex).
If one assumes the tolerable climate window D
and the constantly falling emission profile Ẽ 2 favored
by the Council, then the corresponding reduction
commitment for Germany would be defined by the
function Rc(2)(t). This involves a CO2 abatement of
about 10% until the year 2005; so if Germany meets
its self-imposed commitment, it will achieve more
than the required level of reductions. However, to set
the global reduction process in motion, it is essential
that some individual states perform a trailblazing
role. Moreover, it is conceivable that – in accordance
with the relay principle – the initially higher climate
protection accomplishments of leading countries
could lead to a reduced commitment at a later date.

Year

If, however, the chosen basis is the confined climate window D’, which reflects a very pessimistic assessment of ecosystem adaptability, then the pressure
to achieve reductions is magnified. The reduction requirement Rc(3)(t) which would then operate would
mean CO2 reductions in excess of 60% having to be
made by the year 2005. In the view of the Council, reductions of this order are technically, economically
and socially unfeasible.
Germany’s self-imposed commitment is therefore
a meaningful but very ambitious target given the tensions which exist between what is environmentally
imperative and what society is willing or able to
achieve. Should the economy also display positive
growth in the medium-term, then the measures to reduce emissions drawn up by the “CO2 Reduction”
Interministerial Working Group of the Federal Government (IMA) will not suffice. The Council therefore recommends that the IMA revise its catalog of
measures accordingly and advocates with respect to
the protocol negotiations that the German target be
made the standard for all Annex I-states. Table 6 provides an overview of the targets for climate protection that have so far been operating in OECD states.

1.4.2
Cost-benefit Analyses Applied to Climate
Protection Strategies
Any responsible emission strategy in the field of
international climate protection must take account –
if at all possible – of all the consequences that reduction measures may have. Strictly speaking, this necessitates a complete and integrated analysis of the
interactions portrayed in Figure 15. In particular, the
steps within the inverse scenario described in Section
C 1.3 should be supplemented by a
– political-economical analysis to determine reasonable national reduction commitments (Step 4 ➞
5),

Energy-related
CO2 emissions

Reduction
commitment

CO2 reduction

CO2 target
for 2005

[Mio. t]

[%]

[Mio. t]

[Mio. t]

1987
1987
1990
1990

UBA:
RWI:
UBA:
RWI:

1,060
1,024
1,003
975

25 - 30
25 - 30
25
25

265 - 318
251 - 307
251
244

742 - 795
717 - 773
752
731

1987*
1987*

UBA:
RWI:

1,060
1,024

29
29

308
293

752
731

*Projection of the target value based on 1990 to the year 1987

Table 5
German self-commitment
to reduce CO2 emissions.
Sources: UBA and
StBA,1995; RWI, 1995 and
own calculations
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Table 6
Status of commitments of OECD countries on Global Climate Change
Source: IEA, 1994
Country

Gases included

Action

Base
Year

Commitment
Year

Australia

NMP* GHGs*

Austria
Belgium
Canada

1988
1988
1988
1990
1990

2000
2005
2005
2000
2000

Denmark
Finland
France
Germany
Greece
Iceland
Ireland
Italy
Japan
Luxembourg

CO2
CO2
CO2 and other NMP
GHGs
CO2
CO2
CO2
CO2
CO2
All GHGs
CO2
CO2
CO2
CO2

Stabilisation
20% reduction
20% reduction
5% reduction
Stabilisation

1988
–
–
1990

2005
End 1990s
2000
2005

Netherlands

CO2

New Zealand
Norway
Portugal
Spain
Sweden

All other GHGs
CO2
CO2
CO2
CO2
CO2

1990
1990
1990
1990
1990
1990
1989/90
1989/90
1989/90
1990
1989

2000
2000
2000
2000
2000
2005
1994/95
2000
2000
2000
2000

Switzerland

CO2

20% reduction
Stabilisation
Per capita stabilisation
25% reduction
EU Agreement**
Stabilisation
Limitation to 20% growth
Stabilisation
Per capita stabilisation
Stabilisation
20% reduction
Stabilisation
3-5% reduction
20-25% reduction
Stabilisation
Stabilisation
EU Agreement**
Limitation to 25% growth
Stabilisation
Reduction
Stabilisation
Reduction
No target has been set
Stabilisation

1990
1990
1990
1990
1990

2000
2000
after 2000
2000
after 2000

1990

2000

Stabilisation

1990

2000

Stabilisation

1990

2000

Turkey
United Kingdom
United States

CO2, methane and
other major GHGs
All GHGs

EU

CO2

* NMP = Non-Montreal Protocol (refers to greenhouse gases other than those covered under the 1987 “Montreal
Protocol on Substances that Deplete the Ozone Layer” and its subsequent amendments i.e. greenhouse gases other
than CFCs, HCFC, halons, carbon tetrachloride, and methyl chloroform)
* GHGs = Greenhouse gases
** “EU Agreement” means the country in question falls under the EU-wide target stated at the end of the table but
has not yet developed its own target.

– analysis of the instruments for identifying effective reduction measures (Step 5 ➞ 6),
– assessment of the social and economic impact of
reduction measures (Step 6 ➞ 1)
This is an ambitious program of research that must
be tackled vigorously over the next few years. In Sections C 1.4.3 and 1.4.4 below, the Council provides a
number of suggestions regarding the first two items.
As far as the third aspect is concerned – “assessing
the impact of prevention” – there are already important findings in the literature on the cost-benefit
analysis of the climate problem, as is also the case
with the evaluation of the socioeconomic impact of
climate change (link between Steps 1 ➞ 2 of the scenario). The current status of scientific knowledge is

referred to here in brief; the compilations by Kaya et
al. (1993) and Nakicenovic et al. (1994) give a more
detailed overview.

1.4.2.1
Cost-benefit Assessments
One key element in formal cost-benefit analysis
comprises the so-called “damage functions” that express the economic impacts of climate change in
monetary form.These damage functions depend on a
broad range of geographical, socioeconomic and
technological factors, with regional variations. Because these factors change over time, the damage
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functions themselves will also change – even when
the same climate forcing scenario is taken as a basis.
Many scientists assume that human activities will be
progressively less dependent on climate fluctuations
(Ausubel, 1991; Schelling, 1992). Viewed in this way,
actual damage by climate change in 50 or 100 years
might be significantly less than that predicted by an
assessment that applies today’s world economy to a
future climate.
The pioneering work by Nordhaus (1991b) on
systematically quantifying the economic impact of
climate change for the USA was the starting point for
many similar studies. Numerous writers have criticized Nordhaus’s approach as being too narrow and
incomprehensive (Cline, 1992; Ayres and Walter,
1991). Other scientists have taken over the basic
principles of the study and applied them to other regions of the Earth. Fankhauser (1993a) has even expanded the approach to the global dimension. His estimates for the EU, the USA, the CIS, China, the
OECD countries and the world as a whole are similarly based on an increased concentration of greenhouse gases with the equivalent impact of a doubling
of CO2 concentration. Fankhauser’s results largely
confirm Nordhaus’s conclusions regarding the costs
of climate change for the industrialized countries
(0.25-2% of GNP) and for developing countries (0.55% of GNP).
The direct effects of climate change on society are
normally determined using a bottom-up method. For
example, one assumes the climate sensitivity of certain important cultivated plants in selected smaller
regions, aggregates the findings obtained at the level
of economic (sub-)sectors and large-scale regions,
and scales up the results – provided these are not too
fragmentary – to the national economy level (see, for
example, Parry et al., 1988). Further remarks on climate impact assessment can be found in Box 24.
The bottom-up approach, which is largely a static
one, provides valuable indications of the rough dimensions of the damage to be anticipated. Nevertheless, the intensive interactions between the development of the climate system and the economic system
demands an approach that takes account of the dynamics of that interaction, as well as indirect effects
such as intersectoral compensation. Scheraga et al.
(1993) were the first to respond to this need: with the
help of Jorgensen and Wilcox’s dynamic “general
equilibrium” type model, they present a top-down
analysis of the overall economic impacts for a precisely defined set of climate-induced disturbances
(increase in the costs of agricultural production, increase in the costs of electricity, increased expenditures on coastal protection).
Applying general equilibrium models makes it
possible to prove that a specific form of climate chan-

ge can trigger off major intersectoral resource flows.
However, even the most advanced macroeconomic
models come up against their limits when they attempt to analyze climate change impacts, in that they
do not take account of some hitherto important factors that are sensitive to climate change, such as
freshwater resources.
As far as avoidance costs are concerned, i.e. the
costs to society for climate protection, there is already a wealth of model-based studies (Manne and
Richels, 1992; Manne and Rutherford, 1993; Jorgensen and Wilcoxen, 1993). These studies arrive at different cost estimates for achieving the same climate
protection targets, because they proceed from different future projections for uncontrolled development
of greenhouse gas emissions.
There are considerable differences between different countries and regions of the world with respect
to economic structure, energy consumption and the
corresponding emissions having an impact on climate. This suggests that a homogeneous worldwide
CO2 reduction might not be the best socioeconomic
strategy. Many authors have referred in this connection to the benefits that would arise from a global
tradeable permit systems for CO2 emissions. Edmonds et al. (1993), for example, use a modified version of the Edmonds-Reilly-Barns model and compare the costs of three alternative mechanisms for
the implementation of a hypothetical climate protection protocol: uniform taxation, tradeable permit system and individual (regional) reduction commitments. The study comes to the general conclusion
that any and every international convention for the
abatement of greenhouse gas emissions from fossil
fuels has to be “reshaped” due to the permanent
change of economic and technological conditions.
The cost estimates produced by Edmonds et al.
(1993) show that laying down individual (national or
regional) reduction targets would give rise to almost
double the level of expenditure as an effectively organized and globally operating system combining
CO2 tradeable permits and energy taxes. This topic is
dealt with in more detail in Sections C 1.4.3 and 1.4.4.
The first attempt to integrate a heterogeneous set
of cost-benefit estimates into a closed picture was
that of Cline (1992). He identified 16 categories of
damage and extracted data from a large number of
key studies in order to carry out his own evaluations
for each of these categories. As far as avoidance costs
are concerned, Cline performed a detailed analysis of
six advanced energy-economy models. Avoidance
and damage costs were then compared in a cost-benefit model.
Cline’s most important conclusion from his costbenefit analysis is that “ ... the benefits of an agressive
program of abatement warrant the costs of reducing
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BOX 24
Status of Climate Impact Research
The assessment of the direct and indirect consequences of failing to protect the climate remains
the weakest link in the argumentational chain of
any integrated analysis.The required research lags
far behind both pure climate system research as
well as the purely economic analysis of avoidance
costs. One reason for this is the complexity of climate impacts, but another reason is the absence
of, or fluctuation of support: every new doubt leveled at the predictive power of global climate
models brings the societal relevance of impact research in question, even though the necessity for a
thorough understanding of potential climate effects would be substantiated from the considerable variability of the undisturbed climate system
(see results from ice cores in Greenland, GRIP).
Some of the key tasks of climate impact research are the identification and evaluation of the
possible effects of global change on natural systems and civilizations as well as the potential protective and mitigation measures with respect to
these effects (Schellnhuber and Sterr, 1993).
“Avoidance of causes” as a strategic option is deliberately countered with the contrary position
advocating “toleration of and/or adaptation to the
consequences/effects”. Knowledge about adaptation options and costs is, as one would expect,
even less than that of regional and sectoral climate sensitivity. The 1995 IPCC report provides
an updated summary of the state of significant research in this area.
Work produced in the field of climate impact
research can be classified into those which have a
“sectoral” and/or “geographical” reference according to the characteristics “empirical”, “estimating” and/or “modeling”. Some recent studies
relating to particular sectors and which received
attention at the Berlin Conference focused on the

the greenhouse gas emissions if the policy-makers
are risk averse, or if one is pessimistic and concentrates on high-damage cases”. This view contradicts
sharply with the earlier cost-benefit assessments of
Nordhaus (1991a and b). The latter came to the conclusion that an optimum climate protection policy
would have to enforce a drastic cutback of industrial
emissions of CFCs and halons. CO2 emissions, on the
other hand, would have to be reduced by only 2%,

study of climate effects on coastal zones (IPCC,
1994b), the water courses of river systems (Weijers and Vellinga, 1995), biodiversity (Markham,
1995) and the insurance industry (Swiss Re, 1994).
Examples of recent geographically related
studies include the impact assessments of climate
change for the American Mid-West (Rosenberg,
1993), the Japanese islands (Nishioka, 1993) and
the Mackenzie Basin in Canada (Cohen, 1994). A
model-based quantification of possible climate
change impacts is planned in Great Britain (Parr
and Eatherall, 1994). Genuinely empirical studies
on the basis of regionally occurring climate anomalies are rare; one exception is the analysis of the
hot and dry summer in northern Germany in 1992
(Schellnhuber et al., 1993).
The project entitled “As Climate Changes:
International Impacts and Implications” (Strzepek and Smith, 1995) is a current attempt to combine sectorally and geographically related climate
change impacts. This study draws largely on the
geographical approach as it has been shaped by
M. Parry and his co-workers, which also dominates the methodological guidelines used by the
IPCC for the assessment of climate change impacts (Carter et al., 1994).
Since the actual effects of global climate change are probably determined to a significant extent
by the geography and natural resources of a particular region, as well as by its socioeconomic and
political-cultural peculiarities, climate change impact research has to develop almost reciprocally
to climate system research: the latter proceeded
from the description of fundamental global processes and strives for simulations of the entire
spectrum of meteorological phenomena with high
geographical resolution. Impact research, on the
other hand, can only arrive at tenable conclusions
if it concentrates first and foremost on the integrated modeling of discrete regions, in order ultimately to gain a global picture of how regional
models are networked.

which could be achieved by a carbon dioxide tax of
US$ 7.33 per ton.

1.4.2.2
Integrated Models
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The most compact instruments for determining
optimum climate protection strategies are those
models which conceive of the globe as a single region, and the world economy as a single producerconsumer pair. Greenhouse gas emissions are calculated in terms of the sector-specific degree of capacity utilization. Both avoidance costs and the costs of
climate change impacts are continuously fed into the
system in order to include influences affecting total
production.
An important contribution in this respect is the
DICE model (Dynamic Integrated Model of Climate
and the Economy) (Nordhaus, 1993a and b). This is a
variant of Ramsey’s model of optimum growth, extended to take account of direct climate damage and
resource shifts through the application of reduction
measures. The optimization criterion used by DICE
is the maximization of the discounted total benefit of
the per capita consumption. The climate-induced development paths of the world economy appear in this
analytical framework only as mild deviations from
the undisturbed, “ideal” course of growth. Similar
models for only one region and with sectoral aggregation have been designed by Fankhauser (1993b)
and Maddison (1994).
As already mentioned, individual countries and
regions cannot be accorded equal treatment with respect to the climate problem. This means that only
geographically explicit models can lead to tenable
statements regarding favorable climate protection
strategies. One well-known example for this type of
model is MERGE (Model for Evaluating Regional
and Global Effects of GHG Reduction Policies; Manne et al., 1993).
MERGE consists of three components: an improved version of the Global 2100 model (Manne
and Richels, 1992) used for calculating the self-organized dynamics of the economy as a whole, a simplified carbon cycle model based on that of Maier-Reimer and Hasselmann (1987) and a module for assessing climate change impacts. MERGE is one of the
first integrated models that attempts to take non-economic climate change impacts into consideration.
This is done via the hypothetical willingness of citizens to pay for the preservation of environmental resources such as landscapes or rare species.
One interesting approach with a philosophy similar to that of the Council’s inverse scenario was chosen by Richels and Edmonds (1994): they describe
the “Economy-Energy-Atmosphere System” using a
combination of two global energy models and a carbon cycle model similar to the one used by MERGE.
Fixed targets are defined for the stabilization of atmospheric CO2 concentration and the possible emission pathways for reaching these targets are compared. The model provides interesting information

about the costs of different short-term avoidance
measures and their actual benefits for climate protection.

1.4.3
Reduction Potential and the International
Distribution of Responsibility
Uniform National Quotas and their
Significance for International
Instruments
As negotiations to date have shown, the international community appears to have considerable difficulty in reaching agreement on binding national reduction targets.The debate over the fixing of national
quotas appears to be heading in the direction that all
Annex I-states, with a distinction possibly being
made between industrialized countries and economies in transition, will be given the same percentage
reduction commitments.To what extent such a procedure will lead to an economically meaningful, i.e.
cost-effective solution, can only be assessed in consideration of regionally varying reduction potentials.
Options for International Distribution of
Emission Reduction Burdens
A distribution formula for national reduction quotas should be equitable, i.e. it should give consideration to the respective capabilities of the states and
their “common but differentiated responsibilities”
for the anthropogenic greenhouse effect. Furthermore, it should lead to an economically efficient reduction of emissions. An economically efficient and
at the same time equitable way of distributing burdens among the Parties could be achieved on the basis of the polluter-pays principle. The polluter pays
principle is an internationally recognized maxim
(UNCED, 1992; OECD, 1975; UN, 1987) for allocating the responsibilities and obligations to pay for the
removal of environmental damage. It also applies for
global environmental problems, where the causal
agents and injured parties are states (Lass and
Schuldt, 1994). No country seriously disputes having
a certain national responsibility for external damage,
according to the polluter-pays principle. If national
environmental policy determines that the emitter is
the one that is technically obliged to bear the costs of
avoidance measures, then there are various conceivable ways of implementing a polluter pays systems
through climate protection policy (Cansier, 1991).
One could demand a proportional reduction for all
participant countries, i.e. every country should reduce its emissions within a certain time frame by x%.
Depending on the reference criteria and the tempo-
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ral framework, other distribution pattern would then
be obtained.
The question that is raised in connection with the
time frame is this: should the initial basis be current
emissions alone, or should historical emissions generated during the industrialization of today’s wealthy
nations be also taken into account, which would increase their reduction obligations accordingly? If economic development is included as an objective, the
logical consequence would be to increase still further
the emission quotas of the developing countries, since this would appear indispensable for economic growth.
Imposing a certain responsibility to pay on a “per
nation” basis is generally thought to make sense
when determining the international distribution of
costs, although often other distribution formulas are
used as the amount of costs increase. For CO2 reduction quotas the per capita emission or emissions per
unit of GNP could be used (Simonis, 1993). Quotas
that take per capita emissions at least partially into
account would reflect the highly differing levels of
per capita energy consumption in the world, and, if
reduction commitments were determined in proportion to this consumption, there would then be incentives for bringing these more into line. On the other
hand, taking emissions per unit of GNP more into account would penalize those states more whose energy efficiency is relatively low, i.e. those countries in
which relatively more energy is needed to produce
one unit of GNP than in other states. This would provide an incentive to greater development and deployment of energy-efficient technologies. Successes
on the environmental front should be achieved at
lowest possible costs; it is therefore important that
consideration be given to the differing reduction potentials that exist in different countries.
Regional Differences in Technical
Reduction Potential
In order to implement the ecologically undisputed
need for action in an economically efficient manner,
preference should be given to processes where the
primary geographical (and also sectoral) focus is
where the greatest potentials for emission reductions
exist. However, there is no comprehensive derivation
of globally existing or presumed technical CO2 reduction potentials and should therefore be produced
as soon as possible. An approximate picture can be
gained from available data, however. A distinction is
made here between regions
1 that emit quantitatively significant amounts of
CO2 in the present or the future,
2 those that are lagging behind countries with advanced technology (i.e. Japan and the states of
Western Europe) in the energy efficiency of plant

and equipment,
3 those whose economies will most likely have the
highest growth rates .
The first criterion, the level of emissions, is important when determining the key geographical aspects.
If high CO2 emissions are regionally linked to high
efficiency of power generation plant and/or with low
specific energy consumption (second criterion), this
is an indication that in such countries there is only
marginal scope for significant technical emission reduction in the short term. Experience shows that
other reduction measures and/or increases in energy
productivity involve very high costs and could exceed
the adaptability of the economic system (see the second boundary condition of the scenario). Negative
growth rates in the highly developed countries
would, as experience in the new Bundesländer shows,
reduce emissions but at the same time exacerbate the
problem of unemployment in many industrialized
nations, have an impact on all world trade and thus
ultimately affect the developing countries as well. A
sufficiency revolution requires a high level of environmental awareness, however. It can probably only
be achieved in the long term, and must therefore be
prepared through appropriate educational measures.
Major short-term successes in reducing CO2 emissions will only be attained, as a rule, where energy
consumption is high and where there is technical scope for increasing energy productivity. This scope can
be all the more easily exploited the higher the anticipated or targeted growth rates are (third criterion),
since high efficiency levels and/or a low specific energy consumption are most effectively achieved with
new plants and technologies.
If these criteria are applied, a rough estimate of
existing technical CO2 reduction potentials and/or a
regional prioritizations in the following countries
makes the most sense:
– within the OECD: in the USA and Canada,
– among non-OECD states: in the People’s Republic of China and in most CIS countries and eastern
European states.
These areas accounted in 1990 for almost two
thirds of global CO2 emissions (IEA, 1993b; RWI,
1994; WBGU, 1994) and, in some cases, for the highest levels of CO2 emissions per capita and year (Table
7). China is the third largest consumer of energy in
the world after the USA and Russia, due above all to
the high level of industrial demand for energy, which
is mainly met with coal (about 72% of industrial demand for energy in 1991). According to calculations
by the International Energy Agency, if China continues its present trend and/or attains its planned growth, it will emit approx. 5 billion tons of CO2 (= 1.4
Gt C) in the year 2010, or about 18% of current glo-
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Tabelle 7
CO2 emissions per capita and year, and fuel consumption
per unit of GDP for selected countries and regions.
Sources : IEA, 1993; RWI, 1994a; WBGU, 1994

Region

CO2 emission
per capita and year
[t]

North America
CIS states
Germany*
Eastern Europe
Western Europe
Japan
Asia
(inl. China)
India

Fuel consumption
per unit GDP

[Gigajoule/$ 1.000 GDP]

20.2
13.6
13.0
10.6
8.1
8.1

11.9
no data
11.3
28.8
7.1
3.9

1.5
0.7

34.9
13.7

* including the new Bundesländer in eastern Germany

bal CO2 emissions. The fuel consumption per unit of
GDP in the countries and regions listed was far above that of other important CO2 emitters in 1990 (Table 2).
Consequences for Defining Reduction
Commitments
The difficulties outlined above for the international distribution of costs mean that the Parties to
the Framework Convention on Climate Change will
probably agree on equal percentage reduction rates
for the absolute emissions of all Annex I-states.
If one proceeds on this assumption, then it is all
the more important, given the enormous variations in
regional reduction potential, that international strategies permitting these rigid national quotas to be rendered more flexible come into force alongside climate protection policies using purely national instruments. Flexibilization enables very different CO2 reduction potentials, which already exist among the
Annex I-states and even within the subgroup of industrialized countries not including the countries
with economies in transition (Annex II-states), to be
taken into account. In this way, individual states
could achieve their CO2 emission quotas at markedly
lower cost. In view of the difficult adaptation process
that implementation of reduction commitments involves for each country, the Council is emphatic in its
support for the exploitation of these opportunities. A
flexibilization of the rigid percentage rule could prove to be the key to binding agreement in the field of
international climate protection policy and thus lead
to progress being made in combating the anthropogenic greenhouse effect. One important instrument
for making national quotas more flexible and therefore for reducing the costs of adaptation and preven-

tion is the Joint Implementation of mitigation and reduction measures, another the introduction of a global tradeable permit system.

1.4.4
Flexibility Under a System of Uniform National
Quotas: Joint Implementation and the
Tradeable Permit System
Joint Implementation
The Climate Convention permits countries to fulfil part of their national reduction commitment by
carrying out mitigation measures in other countries.
The Council welcomes the establishment of a pilot
phase by the Berlin Conference. The Parties should
agree upon generally accepted rules for Joint Implementation as rapidly as possible in addition to institutional integration of such measures (WBGU,
1994). Reference is made here to the importance of
the verification of greenhouse gas reductions. Since
all participants profit from having the highest possible figures documenting successful achievement of
reductions, an independent supranational institution
is required for evaluation and monitoring at project
level and through national bodies. The functions of
this institution should conform to the principle of
subsidiarity, i.e. it should only perform those tasks
that cannot be handled locally by the participant Parties.
In addition to the advantage of reducing avoidance costs, Joint Implementation provides a framework for promoting the transfer of private capital,
technology and know-how, and at the same time for
promoting the capacity building process so essential
for development. This function must not be underestimated by developing countries either, considering
the severe shortage of public funds that are available.
With regard to the crediting of emission reductions achieved through Joint Implementation projects against the reduction commitments of the Parties listed in Annex I, the Council wishes to point out
that if no form of crediting is introduced, an important driving force for Joint Implementation projects
would be lost. Even if crediting must be dispensed
with during the pilot phase in order to achieve some
form of international consensus on Joint Implementation, the concept cannot be put into operation on
any comprehensive scale unless reductions can be
credited against national reduction targets and incentives exist for private sector involvement. The objections raised by some countries and environmental
groups against the crediting of emission reductions
can be removed by committing the Annex I-states to
realizing the major proportion of their reduction obligations – say 70-80% – within that group of states
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(i.e. including countries undergoing the transition to
a market economy). If measures for reducing emissions outside the territory of a specific state are implemented, then the reduction commitment should
be raised by a certain specified amount – in other
words, emission reductions achieved elsewhere
should not be credited in full against national targets.
The prerequisite for crediting emission reductions
is the existence of binding national reduction targets
(Box 25). Against this background, fixing the existing
self-imposed commitments on the part of many Parties into the Convention itself would be greatly welcome. This is an additional reason for rapid implementation of binding reduction targets for the period
following the pilot phase, in accordance with the Berlin Mandate, for example. Another precondition concerns the enterprise level: participation in Joint Implementation projects must be financially worthwhile for private investors. If national emission targets are implemented by means of command-andcontrol or economic instruments, then compensatory
measures such as exemption from levies or taxes provide the needed incentive; the size of the benefit accruing to the private actor must exceed the costs of
the projects carried out abroad. Only in the case of
projects financed purely by the state would the provision of such support through the instrument of

BOX 25
One Perspective: Inclusion of Other Greenhouse
Gases (Comprehensive Approach)
The points made in the text, and the Council’s
inverse scenario relate almost exclusively to CO2.
One major advantage of reduction commitments
that embrace all or at least the most important
greenhouse gases (the comprehensive approach)
is the much lower avoidance costs for the same environmental effectiveness. Each country could
then decide which greenhouse gases it will reduce
in order to meet its quota in terms of a CO2 equivalent volume, i.e. choose the most favorable solution in cost terms, e.g. through emission reductions
of methane (CH4) or nitrous oxide (N2O, laughing
gas) (Cansier, 1991). This lower-cost solution at
both national and international level would also
appear to be more politically feasible than separate conventions for specific gases, because the
costs of adaptation to include all gases would be
more evenly spread than for exclusive focus on

Joint Implementation not be required (Michaelowa,
1995).
In the long term, protection of the environment
will only obtain the desired acceptance and importance at international level – as at national level until
now – if the right environmental measures are accompanied by implementation of the right economic
policies. On the whole, the Council welcomes the efforts of the Parties to the Climate Convention to integrate economic aspects, in the form of Joint Implementation, as part of the climate protection strategy.
This can build confidence in the functional effectiveness of this virtually untested instrument, and thus
enhance its acceptance.At the same time, as developments in the USA have shown, this type of compensation model can lead to valuable experience being
acquired for later and more comprehensive deployment of additional economic instruments. One of the
most important such instruments, especially as a means for making the application of rigid national quotas more flexible, is that of internationally tradeable
permits.
An International Tradeable Permit
System
The Council expressly advocates the protocol proposed by AOSIS (Alliance of Small Island States) and
the German government’s proposals that economic

CO2 emissions.
However, applying the comprehensive approach is barely feasible at present due to the
problems associated with measurement and setoffs.There is still insufficient knowledge about the
different gases, and the radiative forcing potentials of greenhouse gases have only recently been
revised (IPCC, 1995) (see Section C 1.2.4). Reducing the various greenhouse gases involves various
technical, economic, social and political factors
(Simonis, 1994). Due to the long atmospheric lifetime of CO2, it is necessary for reduction commitments for this greenhouse gas to be established as
quickly as possible.Although the Council does not
advocate the comprehensive approach at this
point in time, it does refer to the necessity of including other gases in reduction commitments
and recommends that research resources be channeled more strongly into this concept. A conceivable approach would be to limit an international
convention to CO2 initially, but in subsequent negotiations to permit other gases to be included,
step by step, as a way of achieving the reduction
target.
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instruments be deployed to a greater extent than
hitherto as a means of reducing emissions of greenhouse gases. Climate protection measures are thus
made as cost-efficient as possible. At the global level,
the introduction of a tradeable permit system would
contribute to greater flexibility with respect to national quotas. In such a system, the Parties would be
permitted to sell their allocated emissions to other
states for given periods in the form of tradeable emission permits. The latter states could then use these
emission rights to cover their own emissions until
they have fully developed their own emission avoidance technologies, for example. A developing country could also act as a seller of tradeable permits if it
is unable to make full use of the emission volume allocated to it, but would first like to obtain income by
“renting out” these rights.When the economy has developed further, partly with the income from renting
out emission rights, the allocated emission rights
could then be made use of.
Such a system would enable targets to be achieved
much more cost-efficient, or greater CO2 reductions
being achieved with the same budget, regardless of
the allocation system (national quotas) initially selected (WBGU, 1993 and 1994). In principle, therefore, such an international tradeable permit system
would mean that the Parties could operate a trade in
emission permits with each other. What precise
measures the individual states deploy in order to
comply with their emission ceilings would be a matter of national sovereignty.
The Secretariat of the Framework Convention on
Climate Change should be issued with the mandate
to investigate and identify the conditions for establishing an international tradeable permit system.This
will involve a whole series of definitions and stipulations. The question of initial allocation of national
emission quotas can be resolved, in principle – after
all, the national quotas that will have to be laid down
by the Conference of the Parties in any event will
provide a basis for calculating the emission levels
that individual countries are implicitly “allowed” to
produce.The initial allocation of emission targets will
involve implicitly the determination of the financial
burdens to be borne by the individual Parties.
Independently of the further development of a
global tradeable permit system, the Member States
of the European Union should take immediate action to establish such a system within its own group
of nations as soon as possible. In the view of the
Council, conditions in the EU are particularly conducive to the success of such an endeavor.

1.5

Research Recommendations
Climate system research
• Recording of all sources and sinks of greenhouse
gases in a standardized “survey”.
• Precise determination of the contributions of individual greenhouse gases to the radiative balance
and development of a binding conversion scheme
permitting the definition of reduction equivalents.
• Further improvement of climate modeling of the
physical climate, with special reference to
– sub-scale (parameterized) processes,
– synergies (aerosols, ozone, etc.),
– regional variants of global climate change.
• Inclusion of atmospheric chemistry aspects in global circulation models.
• Integrated modeling of the physical climate system and biogeochemical cycles, especially
through the development of dynamic atmospherevegetation modules.
• Systematic comparison of natural climate variability and fluctuation patterns resulting from anthropogenic climate forcing.
Climate impact research
• Analysis of climate-sensitive sectors in Central
Europe, especially forestry, agriculture and water
resource management.
• Integrated study of climate-sensitive regions in
Europe and elsewhere, especially coastal zones,
mountain regions and semi-arid areas.
• Analysis of the probability and significance of extreme climate-related events (from heavy rains to
ocean current deviations resulting from climate
change).
• Commencement of systematic research into the
human aspects of anthropogenic climate destabilization, especially with respect to the altered utilization of natural resources (freshwater, fertile
soils, biodiversity, etc.).
Climate policy research
• Analysis of implementation strategies for achieving national targets.
• Investigation of the compatibility of the Framework Convention on Climate Change with other
international treaties in the field of the environment.
• Prerequisites of and conditions for a “sufficiency
revolution” as a long-term, demand-side strategy
for climate protection.
• Geographical and sectoral survey and analysis of
technical CO2 reduction potential existing and
suspected worldwide .
• Studies relating to the verification of emission reductions.
Integrated analyses
• Scientific support for the formulation of a German
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(European) position for the climate protocol negotiations. In particular, the working out of an integrated (natural scientific and socioeconomic)
strategy concept relating to global and national
emissions reduction, taking the WBGU’s Berlin
Conference statement as a starting point.
• Greater research efforts into growth theory and
growth policy paradigms for industrialized, newly
industrializing and developing countries (sustainable pathways for environment/development).
• Ascertainment of the determinants for the adaptability of economic and social systems to strategies
for greenhouse gas reduction.
• Construction of integrated global and regional
models (GIMs and RIMs as simulation instruments for climate and development-related decisions).

1.6
Recommendations for Action

•

•

•

The results of the Climate Conference in Berlin,
but also the remarks made in the previous sections,
give rise to a number of tasks that have to be tackled
by the scientific community and politicians in the
field of climate protection, especially in the run-up to
the next Conference of the Parties.
•
Recommendations for Action Following
the Berlin Climate Conference
• There is a general need to raise awareness of the
fact that international climate protection policy is
a continuous process, the first steps of which were
taken at UNCED in 1992 and at the Berlin Conference in 1995. If a forward-looking view is to be
taken, then it is essential that the necessary targets
and measures are defined and made binding on
the Parties at COP-2 and COP-3. The global emission profile advocated by the Council leaves only
a few years’ time for the requisite measures to actually take effect, a fact that underlines how pressing the need is for resolutions to be made as rapidly as possible.
• In line with its scenario, the Council recommends
that measures be introduced within a very short
implementation phase that will reduce CO2 emissions by a constant annual rate of 1% worldwide.
Only in this way is it possible to avoid having to
implement a “crash” program, and the extreme
demands this would place on the political sphere
and the economy.
• The other greenhouse gases must be included in
reduction strategies as soon as possible. Research
into global warming potentials must be strengthened and crediting mechanisms worked out in or-

•

•

der to reduce avoidance costs while retaining the
same level of ecological effectiveness.
The instruments for making national commitments more flexible, while meeting the requirement of lower cost for equal effectiveness, must be
defined and applied. The pilot phase must be used
to make the benefits of Joint Implementation of
CO2 reductions a reality, by establishing criteria
that evaluate the appropriateness of projects for
climate protection, on the one hand, and which
also create a settlement of interests between the
participant states and/or enterprises. In the opinion of the Council, less than five years should suffice to successfully implement bilateral projects
and to provide internationally accepted evaluation criteria.
The Federal Government should use the pilot
phase to enlarge its own stock of experience by initiating its own national projects. Public funding
for private projects is necessary.
In addition to the above, the conditions for introducing an international tradeable permit system
must be investigated and identified in the protocol
being worked on and in coming INC negotiations.
Furthermore, the Member States of the European
Union should make immediate preparations for
establishing such a system throughout the EU as
soon as possible.
The Council recommends the Federal Government to include the topic of environmental education into the protocol negotiations under the
Framework Convention on Climate Change. The
transmission of knowledge and skills is an important prerequisite for changing lifestyles, production systems and consumption patterns.
In view of the considerable amount of finance
needed to implement climate policies, the GEF
must be replenished as a matter of urgency
(WBGU, 1994).
Given the fact that there is no clearly perceptible
coordination between the Conventions, the Council recommends that the debate on an integrated
strategy for tackling global environmental problems be intensified.

Further Recommendations:
National Level
• Germany’s self-imposed CO2 reduction commitment announced by the Federal Chancellor at the
Berlin Conference represents a toughening of the
national reduction target and hence an even greater challenge. The Council therefore recommends
that the “CO2 Reduction” Interministerial Working Group adapt its catalog of measures to this
new target. Such an analysis would have to examine, in particular, the opportunities for Joint Im-
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plementation projects and the progress than can
be made by reducing other greenhouse gases besides CO2.
EU Level
EU-wide climate protection measures are required, both for competitive reasons and because of
the advanced degree of integration. The Member
States have already devolved some of their powers to
the EU level, in the field of taxes on consumption, for
example, and hence do not possess unlimited legal
freedom to realize their objectives at national level.
For this reason, it is imperative that farther-reaching
EU-wide solutions be striven for. The Council considers the following areas to be especially important:
• Joint Implementation: examination of projects, exchange on and joint execution of projects with
non-EU countries.
• Emission standards: development of common
standards for household appliances and for energy
efficiency.
• Tradeable permits: preparation for and rapid introduction of a system for trading in CO2 emission
permits.
International Level
• International organizations for the protection of
the environment: consideration of the objectives
of the Framework Convention on Climate Change
in the respective fields of activity and the establishment of compatibility.
• Development aid: an important task in the field of
bilateral and multilateral development aid is the
promotion of renewable energy resources.
• Framework Convention on Climate Change: coordination between the Convention and other international treaties.
• Restructuring of international organizations: institutions are needed in interlocking areas such as
climate protection and development aid, or climate protection and international trade.

The Montreal Protocol – An Example for Successful Environmental
Policy

2.1
Stratospheric Ozone

2.1.1
Introduction
More than 95% of the ozone on our planet is formed in the tropical stratosphere (at heights of around
20 km) by photochemical processes driven by UV radiation from the sun. The ozone is then transported
by air mass transport to mid and high latitudes, where it resides at altitudes between 10 and 50 km.About
10% of the ozone penetrates from the stratosphere
to the troposphere (0 to 10 km altitude) during periods of intense stratospheric-tropospheric exchange
(storms) and is mostly destroyed there, so that the
natural concentration of ozone in the troposphere is
generally very low.
Two different global trends caused by different
anthropogenic processes have been discernible for
some decades now: stratospheric ozone is being depleted, whereas ozone in the troposphere is increasing (see Section C 2.2). The extent and the impacts of
these trends show considerable regional variation,
but one can speak in both cases of a global problem.
The Montreal Protocol and the subsequent
amendments (London, 1990 and Copenhagen, 1992)
shows possible solutions for the protection of the
stratospheric ozone layer that might act as models for
a future global climate protocol.

2.1.2
Implementation and Impacts of the Montreal
Protocol and its Amendments

2.1.2.1
Recent Developments
– Concentrations of the main anthropogenic gases
which damage the ozone layer (source gases) by
causing the formation of chlorine and bromine in
the stratosphere (CFCs, carbon tetrachloride, halons and methyl chloroform) have risen at a markedly slower rate. This success is attributable to the
drastic reductions in emissions of some source gases as required by and implemented through the
Montreal Protocol and the amendments thereto.
The increase in Freon-11 in 1993, for example, was
25 to 30% less than in the 1970s and 1980s (Fig.
21). The maximum loading with chlorine and bromine in the troposphere was probably in 1994, but
will not occur for another 3 to 5 years in the stratosphere (IPCC, 1994a). Due to the longevity of ozone-depleting substances, however, the stratospheric ozone layer will not be able to regain its
original state until the middle of the next century
(Fig. 22).
– Global ozone depletion of approx. 3% per decade
is the cumulative impact of regionally and temporally very different trends (WBGU, 1993). Over
the tropics and subtropics (30° N to 30° S), i.e. in
about half the earth’s atmosphere, no significant
ozone depletion has yet been measured. Depletion is therefore all the more severe in the other
regions, with ozone depletion particularly drastic
during the spring months over the Antarctic continent (the so-called “ozone hole”). However, there
is a marked tendency towards depletion over mid
and high latitudes in Europe in the order of 5%
per decade (Fig. 23a).The development during the
1994/95 northern winter is shown in Box 27.
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BOX 26
History of the Convention for the Protection of
the Ozone Layer
– March 1985: Adoption of the “Convention for
the Protection of the Ozone Layer” in Vienna
by 21 states (including Germany).The Convention entered force on August 1, 1988. A total of
130 states had ratified the Protocol by April
1994.
– May 1985: First publication of scientific evidence for the ozone hole over the Antarctic.
– September 1987: Signing of the “Montreal Protocol on Substances that Deplete the Ozone
Layer” supplementary to the Vienna Convention. The Protocol came into effect on January
1, 1989, and by November 1994 had been ratified by 148 states. The Montreal Protocol is
subjected to constant further development on

– The stratosphere has recovered from the radical
ozone depletion caused by volcanic aerosols following the eruption of Pinatubo in June 1991, and
the decrease in ozone concentrations conforms
again to the long-term trend.
– The great natural variability in the circulation of
the Arctic stratosphere in winter makes it still difficult to forecast future changes of the ozone level
in the Arctic.
– The extent of stratospheric ozone depletion to
date has led to a cooling of the troposphere, thus
counteracting the greenhouse effect somewhat
(see Section C 1.2.3, Fig. 14).
– To accelerate the recovery of the ozone layer, the
latest UNEP Report (UNEP, 1994a) recommends
that consumption of methyl bromide be terminated by the year 2001, and that of partially halogenated substitutes (HCFCs) by the year 2004. This
proposal goes much further than the amendment
of the Montreal Protocol adopted at the 4th Conference of the Parties in Copenhagen. UNEP also
demands that action be taken to prevent the leakage of halons and CFCs from existing appliances,
release of which might cut the regeneration rate of
the ozone layer by as much as 10%.

the basis of reviews of the control measures in
force on the basis of scientific, environmentally
relevant, technical and economic data.Accelerated phasing out of the production and consumption of CFCs and other ozone-depleting
substances was recommended at several Conferences of the Contracting Parties. New ozone-depleting substances were included in the
reduction commitments.
– In a total of 7 Conferences of the Parties held
so far (1989 in Helsinki, 1990 in London, 1991
in Nairobi, 1992 in Copenhagen, 1993 in Bangkok, 1994 in Nairobi and 1995 in Vienna), the
Montreal Protocol was made progressively
more stringent. Deadlines for the cessation of
all production and consumption of ozone-depleting substances were defined and in some
cases brought forward. A multilateral ozone
fund totaling $510 million for 1995-1996 was set
up to support developing countries implement
the Montreal Protocol.

2.1.2.2
Exceptions
After general cessation of CFC use from 1996 onwards, there will only be minor exceptions permitting
the use of CFCs by the industrialized nations (result
of the 6th Conference of the Parties in Nairobi, October 1994): for metered dose inhalers, critical cleaning,
bonding, and surface activation procedures for the
NASA Space Shuttle’s solid rocket motor and analytical uses.
The signatories of the Montreal Protocol have
also redefined the term “newly industrializing country”. In addition to the developing countries, the following countries also receive a 10-year extension period in which to phase out CFC technology: South
Korea, Kuwait, Saudi-Arabia, the United Arab Emirates, Malta and Singapore. Some eastern European
countries have requested that they also will be granted in an exceptional regulation. What is extremely
problematic in this connection is that, due to the extension period granted to developing countries, their
consumption of CFCs between 1986 and 1991 increased by more than 50%. These countries are
therefore in urgent need of technical assistance relating to the production and deployment of substitutes.

Exceptions C 2.1.2.2
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2.1.2.3
Substitutes
A frantic search for replacement substances, or
“drop-ins”, for CFCs is currently underway in the industrialized nations, since, in the EU for example, the
production and use of CFCs and carbon tetrachloride have been prohibited since January 1, 1995.
However, almost all drop-ins are mixtures containing
fluorocarbons (HFCs), which are greenhouse gases,
and HCFCs, which possess an ozone depletion potential in addition. Efforts are now being targeted at
identifying substances that have a short atmospheric
lifetime and hence a low or non-existent ozone depletion potential.
Germany succeeded with the use of hydrocarbons
(e.g. isobutane) as coolants for household refrigerators. Because hydrocarbons have no ozone depletion
potential and are not greenhouse gases, they are particularly suitable as drop-ins. However, there is a certain amount of scepticism internationally on account
of their inflammability and the risk of explosion.
Moreover, these refrigerants cannot be used in large
cooling plants. The first hydrocarbons deployed in
Germany as substitutes for CFCs are already being
used in China, India and some Latin American countries as coolants and for the production of insulating
foam in the manufacture of refrigerators.These dropins are in fact cheaper to produce and more efficient
in use compared to refrigerators with CFC coolants.
A hydrocarbon-based drop-in (“Care 30”) has
also been launched in Great Britain. Here, too, tests
were carried out on the inflammability problem, with

1990

no significantly higher risk being the conclusion. CF3I
appear to have similar potential as drop-ins for halons. They probably pose no threat to ozone or the climate system. Tests are still being carried out to ensure that they have no negative effects (Solomon et
al., 1994 a and b).

2.1.3
Montreal and after: The EU Initiative
On December 16, 1994 the Ministers for the Environment of the EU adopted a joint plan for phasing
out HCFCs and methyl bromide. This plan goes far
beyond the additional measures adopted in the second amendment to the Montreal Protocol agreed
upon at the 1992 Conference in Copenhagen. Furthermore, agreement was reached on controls and
import restrictions on ozone-depleting substances
(ODS). According to the Council Regulation, the
consumption of HCFCs is to be reduced in stages
from 1.1.2004 until final prohibition from 1.1.2015
onwards. The production and consumption of methyl
bromide will be reduced by 25% by the year 1995,
and by 100% by 2001.
Consumption of CFCs in the EU fell in 1993 to
38% of the baseline figure in 1986 (European Chemical Industry Council, 1994); this means that much
more has been achieved than the 50% reduction required by EU legislation. However, this reduction results almost exclusively from reduced consumption
of aerosols, solvents and foams, which has shown a
sharp drop since 1986. In contrast, more CFCs were
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Ozone Depletion in the Arctic Stratosphere in
Winter 1994/95
The ozone sonde program was continued during winter 1994/95 at the German Arctic Station
(Koldewey Station) on Spitsbergen. This is a contribution to the European SESAME campaign,
which is analyzing stratospheric ozone depletion.
Fluctuations in ozone concentration in the Arctic
stratosphere may be caused both by chemical destruction, as well as from dynamic processes such
as the transport and mixing of air masses with different ozone concentrations. Distinguishing between these two mechanisms is usually a difficult
task, since both processes may lead to variations
of the same dimensions.
During winter 1994/95, the stratospheric air
over the Arctic often cooled down to what were
often lower temperatures than in the previous 29
years since measurements began. One consequence of this cooling was a relatively stable circulation of the polar vortex which continued until
late April 1995.These are the conditions which enable undisturbed ozone depletion within the polar
vortex over a protracted period of time. Analysis
of the data obtained from the Koldewey Station,
which was located under the polar vortex for most
of that winter, reveals a more or less constant process of ozone depletion. This depletion occurred
in 1995 over a period of two months from January
to March, whereas in previous years it had lasted
at most five weeks. The total ozone content at the
end of March 1995 was approx. 280-290 Dobson
Units (D.U.), i.e. 20-30% lower compared to earlier winters. Nevertheless, this does not constitute
an “ozone hole”, since the total ozone content did
not reach the dramatically low values of well under 200 D.U. measured over the Antarctic.
In March 1995, however, the ozone profile over
Spitsbergen matched the shape of that over the
Antarctic for the first time (Fig. 24). Measurements taken on March 20 show a pronounced
minimum between 14 and 19 km altitude, indicating chemical destruction of ozone. In the forthcoming analysis of this data, the attempt will be
made to separate the meteorological and the
chemical causes of declining ozone levels, i.e. to
distinguish between the dynamic and the chemical
causes of ozone depletion (von der Gathen and
Gernandt, personal communication, 1995).
Ozone distribution is closely coupled at all ti-

mes to meteorological factors, as weather conditions in the stratosphere at approx. 20 km show
(Fig. 25): on March 20 there was a cold eddy over
Spitsbergen, in which an ozone minimum (dark
blue area) was measured. Another ozone minimum was found in the eddy over Western Siberia.
At the same time, the stratosphere over the Eastern Siberia-Alaska-Canada-Greenland region
was warm – an area where much ozone (red area)
is always to be found. Also over Germany relatively high values of ozone were measured (pink)
while over the Mediterranean the low values
(dark blue) are found which are typical and natural for this region throughout the year.
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Vertical distribution of ozone over the Koldewey
Station in Spitsbergen; red: with “ozone hole”; blue: a
comparison.
Source: von der Gathen und Gernandt, AWI, personal
communication, 1995
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Figure 25
Ozone distribution and
weather conditions in the
stratosphere at an altitude
of approx. 20 km (50-hPaarea) on March 20, 1995
Source: Data from Free
University Berlin and the
University of Thessaloniki
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consumed in the refrigerator and air conditioning industry in 1993 than ever before (Fig. 26 a, b). From
1.1.1995 onwards, i.e. a year earlier than required by
the Montreal Protocol, there is a general EU-wide
ban (except in Greece) on the production and consumption of CFCs. There are only a few, precisely defined exceptions, and the remaining consumption of
approx. 10,000 tonnes (Fig. 26) is to be covered with
recycled CFCs. Monitoring compliance remains a

problem, however. There is no agreement as yet on
regulations governing trade in recycled CFCs.
Germany would like to see the import of ozonedepleting substances banned completely, in order to
stimulate the transition to and the development of
more environmentally friendly substances. In 1994,
approx. 14,500 tonnes of fully halogenated CFCs
were produced in Germany, with all production stopped as from 1995 (Deutscher Bundestag, 1994).

Troposheric Zone C 2.2
Figure 26
CFC consumption in the
EU from 1986 to 1993.
a) by sector
b) total amounts.
Source: European
Chemical Industry
Council, 1994
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2.2
Tropospheric Zone

2.2.1
Increase in Surface Level Ozone
The unusually sunny and warm summer in Germany in 1994 raised public awareness once again for
the problem of “summer smog”, or tropospheric ozone. The alarmingly high concentrations of surface
ozone hit the media headlines, as did various measurement campaigns and measures aimed at reducing
tropospheric ozone concentrations, especially speed
limits and bans on driving. Preliminary results of these campaigns indicate that the problem cannot be
solved with local measures, but that action must be
taken on a nationwide level instead.
Ozone is one of the strongest irritant gases on account of its oxidizing properties, and when present at
surface level in the troposphere, where it comes into
contact with the biosphere and hence people, it can
have injurious effects, depending on concentration

and exposure levels (SRU, 1994). It is now suspected
to be a carcinogen. In summer months near the surface and under conditions of high insolation and substantial air pollution, additional ozone is formed, especially through the photochemical reaction of nitrogen oxides (NOx), methane (CH4), volatile organic
compounds (VOC) and photooxidants (PAN).
NOx emissions act as catalysts in the production of
ozone under the influence of solar radiation during
daytime, but at night they destroy ozone, such that
the ozone concentration in “polluted” areas, e.g. in
cities, can fall again at night. However, ozone accumulates in “clear air zones” through long-distance
transport from industrial areas and major cities, because there is insufficient NOx to break down ozone
during the night. In clean-air regions at higher altitudes, e.g. the Black Forest or the Harz Mountains,
the level of ozone-producing UV radiation is more
intensive than at sea level. This explains why the
highest ozone concentrations are found in mountainous areas (Fig. 27). Superimposed on the long-term
increase in surface ozone are fluctuations, which
show that photochemistry explains only part of the
overall problem. The mechanisms at work are more
complicated, and many more factors play a role (geo-
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graphical location, orography, intensity of ozone destruction, weather and climate conditions; Schmidt,
1993b).
In Europe, ozone concentrations near the surface
and at altitudes of up to 4 km have doubled since the
1950s (Staehelin et al., 1994). With the exception of
near-surface measurements, the increase in concentrations slowed down somewhat during the 1980s,
and at several stations has even been found to have
gone into decline in recent years (Fig. 23). Non-European stations in the northern hemisphere show predominantly increasing ozone concentrations near the
surface, and a diversity of trends at higher altitudes
(WMO, 1995).
Ozone-rich stratospheric air has always been
transported by natural exchange processes into the
troposphere, where ozone has always been produced
as well (Fig. 28). But prior to industrialization and the
rise of individual transportation, the dangerous high
surface-level ozone concentrations which now occur
during “summer smog” periods, were never reached.
Changes in tropospheric ozone levels are the result of many different factors, and while some of these are due to local conditions, the problem as a whole is a global one. In the tropics and subtropics, for example, biomass burning during the dry season is the
most important single cause for tropospheric ozone
production (WBGU, 1993). Long-distance transportation also plays a role – the tropospheric ozone formed through dry savannah grass-clearing is carried
by prevailing winds over the Atlantic to America
(Andreae, 1994). While there are few series of measurements outside Europe, it is generally assumed
that tropospheric ozone has roughly doubled
throughout the northern hemisphere since the onset
of industrialization. No conclusions of this kind can
yet be drawn for the southern hemisphere (IPCC,
1994).

2.2.2
Impacts of Increased Near-surface Ozone
Concentrations
Ozone in high concentrations acts as an irritant to
mucous membranes, respiratory pathways and eyes, a
fact that Schönbein (1799-1868), the discoverer of
ozone, already realized. The German Council on Environmental Advices (SRU) has issued a detailed
statement on the issue (SRU, 1994). The World
Health Organization has also concerned itself with
the problem.
In many regions of the earth, near-surface ozone is
already impairing the yields of cultivated plants, hence it must be viewed as a major air pollutant (Enquete Commission, 1995b). Ozone has a direct im-
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Mean values for ozone concentration in the summer
months May to August as measured by the six German
meteorological stations with the longest time series.
Source: Schmidt, 1993a

pact on leaves, causing damage to tissue and the destruction of chlorophyll. Plant species vary in their
sensitivity to ozone, whereby the extent of damage is
a function of ozone concentration and the duration
of exposure. Such damage is often visible when the
threshold value of 200 O3 µg m-3 is exceeded for several hours. Ozone concentrations in excess of 100 µg
O3 m-3 are assumed to cause damage to sensitive
plant species if they continue over periods of days to
weeks (Krause, 1989).The WHO has defined concentrations of 60 µg m-3 (long-term value) and 80 µg m-3
(mean value over 10 hours) as upper limits for air
quality in connection with sensitive plant species.
Regions which feature particularly intensive farming methods (North America, Europe, East Asia)
also show rising NOx emission levels, so that increased damage to harvests as a result of ozone effects during the summer months can be expected in
future (Heck et al., 1988; Chameides et al., 1994). As
in other fields of global change, the industrialized
countries possess a higher coping capacity to change,
i.e. can compensate more easily for price increases
with respect to agricultural produce. Chameides et al.
(1994) have pointed out that the problem will worsen
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Europe since 1850.
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in the decades to come: the NOx emission levels predicted for 2025 will increase air pollution and hence
the production of tropospheric ozone, and 30-75% of
the world grain production could then originate from
areas in which the 100-140 µg O3 m-3 limit for tropospheric ozone is exceeded for longer periods, thus
giving rise to fears that substantial crop losses may
result. This situation obtains particular relevance in
that the food supply situation in developing countries
is expected to worsen drastically as a result of the
strong population growth.

ditional observation stations are to be set up in the
tropics and subtropics especially, where they will take
regular measurements of the vertical distribution of
ozone. This project forms part of IGBP/IGAC, and
GEF funding has been requested by UNEP.

2.3
Dangers of UV-B Radiation

2.3.1 Effects of increased UV-B radiation
2.2.3
Changes in the Ozone Concentration in the Free
Troposphere
In the free troposphere as well, i.e. at altitudes between 2 and 10 km, ozone concentrations over Central Europe have increased over the last 50 years
(Schmidt, 1994; Schumann, 1994). The vertical distribution of ozone has been measured at the Hohenpeißenberg station since 1968. An increase in ozone
concentration (Fig. 23b) at altitudes between 2 and 8
km has been clearly identified for the period up to
the mid-1980s.This increase is a symptom for a global
problem attributable primarily to higher levels of air
traffic, the growth rates of which are in the order of
5-6% per annum. Even though tropospheric ozone is
a major air pollutant and, indirectly, a greenhouse gas
in the context of global change, gaps exist in our
knowledge of its global distribution and variability.
Any statements on trends are mainly limited to the
mid-latitudes of the northern hemisphere, despite the
fact that the tropics and subtropics are also affected
by any increase in tropospheric ozone. During the
International Tropospheric Ozone Year (ITOY), ad-

The UNEP Report entitled “Environmental Effects of Ozone Depletion” (UNEP, 1994b) deals in
detail with the possible effects of increased UV-B radiation resulting from the depletion of stratospheric
ozone. The report points out that, particularly with
respect to the effect of UV-B radiation on human
health, food production and natural ecosystems, there are still major uncertainties and a substantial need
for research, since research in this area obtains very
little support internationally.
A major cause for concern arising from the effect
of increased UV-B radiation in combination with
stratospheric ozone depletion involves the increased
incidence of skin cancer. Epidemiological studies
conducted worldwide provide conclusive evidence
that increased epithelial skin cancer (basaliomae,
epitheliomae) in fair-skinned populations correlates
to exposure to the sun and that inhabitants of countries near the Equator are disproportionately affected. This increased incidence of skin cancer has
been attributed primarily to changed leisure habits
(sunbathing) (Schaart et al., 1993). The specific role
played by UV-B radiation in the development of ma-
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lignant skin tumors has not been fully explained as
yet, although there are a number of indications that
UV-B radiation is indeed a causal factor (Schaart et
al., 1993; Setlow et al., 1993). Other studies have concluded that the entire spectrum of solar radiation at
the surface causes skin cancer (e.g. Wolf et al., 1994).
In the light of these findings, research into the relationship between leisure-related and work-related
exposure to UV-B radiation and the development of
skin cancer on the long run must be greatly intensified. Patients with sensitive skin must be warned
against prolonged exposure to direct solar radiation
without adequate skin protection.

2.3.2
Recent Measurements
In the first two years following the eruption of Pinatubo in June 1991, the intensity of UV-B radiation,
the rays which sunburn, was higher than in previous
years on account of the very low ozone concentrations over Germany (the minimum level of which
was reached in spring 1993) (Vandersee, 1994). Measuring UV-B radiation involves a number of technical
problems. Measurements obtained in the past must
therefore be treated with a degree of scepticism, since in most cases they are not comparable with those
obtained today. An increase in tropospheric ozone,
for example, can induce a decrease in UV-B radiation
at the surface, even if the total-column ozone level in
the atmosphere is declining (Brühl and Crutzen,
1989). The 5% per decade increase in tropospheric
ozone now observed in some regions of the northern
hemisphere may have partially compensated (by 2%
per decade) for the increase in UV-B radiation
(Madronich, 1992). Clouds also play a critical role
with respect to the radiative balance. A study carried
out by Mims (1994) concludes that, as a result of the
backscattering of solar radiation by cumulus clouds,
the level of UV-B radiation on a cloudy day may be
more than 25% greater than on a cloudless day.

2.4
Recommendations for Research
• Continuation of the national ozone research program, in cooperation with other international programs. In particular, support for research aimed at
gaining an understanding the natural variability of
the ozone layer, without which it is impossible to
predict the development of the ozone layer over
the next 50 years, as well as research into the
chemistry of the heterogeneous processes, essential for assessing the impact of substitutes for

CFCs.
• Air traffic: investigation of the impact of rising air
traffic levels on the ozone content of the upper troposphere and the lower stratosphere is already a
component of various research foci. Given the
complexity of the problem, this work must be intensified and consolidated over the long term.
• Intensification of research into the inter-relationships between air pollution and the production and
diffusion of tropospheric ozone, especially nearsurface ozone.
• Support for the International Tropospheric Ozone
Year (ITOY): despite the fact that tropospheric
ozone plays a crucial role in the overall context of
global change as an air pollutant and as an indirect
greenhouse gas, there are considerable gaps in our
knowledge of its global distribution and variability.Any statements on trends are mainly limited to
the mid-latitudes of the northern hemisphere, despite the fact that the tropics and subtropics are
also affected by any increase in tropospheric ozone.
• Research into the impact of air pollution and UV-B
radiation on the biosphere, i.e. on the health of humans, on plant production and on natural ecosystems. In particular, there is a lack of investigations
into the long-term effect of such stresses and their
socioeconomic impacts.
• Coordination between stations measuring UV-B
radiation and those measuring ozone levels. The
new UV-B radiation measurement stations should
cooperate closely or be integrated at both national
and international level.
• Substitutes and the respective new technologies:
further development of substitutes for CFCs and
HCFCs, including new technologies for their application, are urgently needed. The search for technologies that do not require fluorocarbons must
be forced ahead in those areas not yet covered.
This must also include appropriate funding for the
relevant research.

2.5
Recommended Action
Stratospheric Ozone
The WBGU welcomes the Third Report by the
Federal Government on Measures to Protect the
Ozone Layer (Deutscher Bundestag, 1994). It acknowledges the wide-ranging support for the development of substitutes to replace CFCs and assumes
that further progress can be made in this field. In the
same manner, the Council welcomes the efforts made
by the Federal Government to provide adequate financial support for the Multilateral Fund of the
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Montreal Protocol, creating a framework for supporting selected partner countries. Measures for China and India, the two largest consumers of CFCs in
this group, could prove especially effective. In the
face of the continued threat posed until the middle of
the next century by the damage to the stratospheric
ozone layer (the so-called “ozone hole”), it is essential that everything be done to achieve the rapid end to
the production and consumption of CFCs and HCFCs in all countries, including the developing and newly industrializing nations.
In addition, the leakage of halons and CFCs from
existing appliances must be prevented at all costs.
This means intensifying the recycling program, which
in turn involves even greater endeavors to raise public awareness of the problem in question.
The WBGU recommends that the proposals made
in the latest UNEP report on the state of the ozone
layer be taken up and that appropriate measures be
put into effect. The UNEP report recommends world
governments to phase out the consumption of partially halogenated substitutes (HCFCs) by as early as
the year 2004 in order to accelerate the healing process in the stratospheric ozone layer.
Tropospheric Ozone
Changes in emission levels must be brought about
through the determined implementation of measures
to reduce the energy-related and non-energy related
release of precursor substances causing increased
ozone production (SRU, 1994).
UV-B Radiation
In view of the increased incidence of skin cancer,
work on informing the public about the definite association between UV-B exposure and the long-term
development of malignant skin tumors must be intensified substantially.
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The Convention on the Law of the Sea – Towards the Global Protection
of the Seas

3.1
Preliminary Remarks
The United Nations Convention on the Law of the
Sea (UNCLOS), to which Germany acceded on October 14, 1994, followed by numerous other industrialized countries, entered into effect on November 16,
1994. This convention, which according to the German government represents the “most important legal instrument of the United Nations to date”, was
negotiated at the UN Conference on the Law of the
Sea from 1973 to 1982 to provide a comprehensive
regime for all types of use of the seas and, at the same
time, an international “constitution” for all marine
regions. November 16, 1994 thus also represents a
turning point in marine environment protection, one
of the focal points of global environmental policy.
Even though the success of UNCLOS cannot be judged upon in this short period of time and although
some of its rules are already part of international customary law or are still unclear and inadequate, a major step has been taken towards sustainable management of the seas, as has been called for in the 1987 report of the International Commission for Environment and Development.
In the following the effects of UNCLOS on the
protection of marine ecosystems will be analysed and
the needs for further reform discussed.

3.2
Utilisation Functions of the Seas
In its 1994 annual report the Council depicted the
global threat to soils based on their functions (soil
functions) (WBGU, 1994). A distinction was made
here between habitat function, regulation function,
utilisation function and cultural function. Such a multi-functional model (marine functions) could also be
applied to the threat to the seas. In this section, however, the Council limits itself to an analysis of the highly complex utilisation functions of the seas, which

represent the main focal point of the Convention on
the Law of the Sea.
Three types of utilisation functions constitute the
primary problem area covered by marine environment policy:
– environmental damage through the transport
function of the seas,
– impairment of the disposal function of the seas
through terrestrial sources of emissions and the
dumping of various substances (Fig. 29),
– damage to the resource function of the seas, particularly through overexploitation of living resources.

3.3
Transport Function

3.3.1
Marine Pollution from Vessels
The classic example of marine pollution in public
perception is pollution through maritime transport.
Even though tanker accidents still occur and can cause environmental disasters, the greatest success up to
now has been achieved in this particular area of marine environment policy (Fig. 29). UNCLOS requires
in Art. 211 (2) the Parties to enact laws and regulations applying to ships flying their flag which must be
no less effective than the existing international
agreements on the protection of the environment (UNCLOS commentary).
These international agreements date back to the
50s when numerous shipping nations agreed to the
1954 London Convention for the Prevention of Pollution of the Sea by Oil (OILPOL). At that time this
agreement was considered to be exemplary since it
was the first legally binding instrument with universal regulatory application for the protection of an environmental medium against pollution. To this extent, marine environment policy could be regarded as
a pacemaker for global environmental policy – and,
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Figure 29
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the oceans.
Source: GESAMP, 1990
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in fact, numerous principles and instruments developed for the protection of the seas can be found in later regimes of international environmental policy.
The regulatory mechanisms of OILPOL turned out
to be impractical, however, and the scope of application of the agreement – banning of certain oil discharges into coastal waters – proved to be too restricted.
After several revisions of the OILPOL Convention followed a fundamental reformulation of the
international regulations on shipping-related sea pollution in the 1973 International Convention for the
Prevention of Pollution from Ships (MARPOL),
London, which went into effect in October 1983 and
has now been ratified by 85 countries accounting for
over 92% of the world’s shipping tonnage.
The MARPOL Convention in itself constitutes
only a general framework with basic obligations with
regard to protecting the seas against pollution by
ships. Specific provisions were agreed upon in five
annexes, with accession left to the Parties to a certain
extent. Annex I concerning oil pollution and Annex
II concerning the transport of harmful liquid substances as bulk goods became legally binding, though
with a three-year transition period (Hartje, 1983).
The remaining annexes concerning ship sewage (No.
IV), ship waste (No. V) and concerning the transport
of hazardous goods in containers and other forms of
packaging (No. III) initially remained optional, but
have entered into effect in the meantime, with the exception of the fourth annex.
This approach of a legally binding framework
agreement with several substantial core provisions in
addition to problem-specific optional annexes held
the risk of “partial environmental protection”, but it
was the only way of establishing a universally binding
regime, which is imperative due to the global nature
of maritime transport. The annexes themselves,
which (except for Annex IV) now apply as universally binding law in accordance with Art. 211 (2) of
the Convention on the Law of the Sea, require the
Parties to implement various environmental policies:

in some cases technical standards for design, equipment or crews of the ships have to be enacted, in
other cases environmentally harmful behavior on the
part of the crews must be made punishable by law.
Art. 211 (6) of UNCLOS grants coastal states the
right to enact special regulations for particularly
threatened marine areas in cooperation with and
with the approval of the International Maritime Organization (IMO).To this extent, this article confirms
the annexes of the MARPOL Convention in that
several semi-enclosed marine areas were classified as
“special regions”. The annexes prescribe stricter regulations for these special areas; in the special areas
covered by Annex I, for example, oil discharges are
prohibited, except in the case of emergency. Special
areas under MARPOL are: the North Sea, the Baltic
Sea, the Mediterranean Sea, the Black Sea, the Red
Sea with the Gulf of Aden, the Persian-Arabian Gulf,
the Southern Ocean as well as the Caribbean Sea.
The following agreements contain special standards for the design, equipment, operation and crews
of sea-going vessels:
– Convention on the Protection of Human Life at
Sea (SOLAS) of 1974, whose oldest version (1914)
dates back to the sinking of the Titanic,
– the Convention on International Rules for Preventing Collisions at Sea (COLREG) of 1972,
– the Convention on Standards for Training, Issuing
Qualifications and Watch Duty for Ship’s Crews of
1978,
– the International Convention on Oil Pollution Preparedness Response and Cooperation, London,
which was agreed on as a reaction to the inadequate rescue actions taken after the Exxon Valdez
disaster in 1990 and went into effect in May 1995.
To keep maritime traffic away from vulnerable
ecosystems, states can declare “particularly sensitive
regions” within the framework of the IMO since
1991. The amendments to the MARPOL Convention, which went into effect in July 1993, prescribe
double hulls or other structural measures having the
same safety effect for all newly built tank ships. Con-
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trary to the customary procedures involved in revising the MARPOL Convention, these provisions are
also to be applied to all large tankers (over 20,000 t
deadweight) over 25 years old after July 6, 1995. At
the same time certain older tankers are to be subjected to more stringent inspections.
In summary, a large number of international regulations for the protection of the marine environment
and maritime safety have entered into effect as binding international law in recent years (Biermann,
1994b). In accordance with Art. 211 (2) of UNCLOS,
most of these standards are now considered to be
minimum requirements for all states involved in maritime transport (for Germany: Edom et al., 1986).
Problems remain, however, with respect to enforcement of the regulations and resolution of (potential)
conflicts between flag states, port states and coastal
states.

3.3.2
Conflicts Between Flag, Port and Coastal States
Generally, implementation of environmental and
safety standards is the responsibility of flag states. To
compensate for the deficient enforcement of these

duties by the flag states, the MARPOL Convention
of 1973/78 granted port states certain enforcement
rights, in particular the right to carry out certain inspections on ships. To give the crews an incentive to
comply with the standards, the MARPOL annexes
require the Parties to set up collection facilities in the
ports for disposal of the substances concerned in the
special areas. The coastal states, however, remained
extensively helpless as far as taking action against
passing ships without calling at their ports. They were
merely granted certain emergency rights by the 1969
Intervention Agreement, which applies, however,
only after an accident occurred at sea.
Whereas this allocation of legislative and executive powers has been reaffirmed by UNCLOS, it has
also been adjusted to the new territorial allocation of
sovereignty rights in the Convention (United Nations, 1992a).
Coastal states have almost exclusive rights up to
twelve nautical miles off their coasts, though these
rights are restricted to the legal institution of “innocent passage” (Fig. 30). Research may take place here
only at the invitation of the coastal state. The coastal
states can have their own environmental standards
for their exclusive economic zone (EEZ) of 200 nautical miles, but these standards must not exceed tho-

Conflicts Between Flag, Port and Coastal States C 3.3.2
Figure 31
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Source: Biermann, 1994a
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se of the MARPOL regime (Fig. 31).Traditional freedom of research is restricted in these economic zones, but is possible with the approval of the respective
coastal states (see Section 3.6 regarding marine research).
Enforcement of these standards remains the responsibility of the flag states as long as a ship does
not discharge any pollutants (Fig. 32). The port states
can substantiate that ships entering ports have to
meet international standards on the basis of the documents that have to be presented by the crews (including the oil log). Only when there is evidence of
marine pollution or when there are clear indications
that the documents “essentially” do not reflect the
current state of the ship, may inspections of the ships
concerned be carried out by the port authorities and
prosecution proceedings be initiated. Prosecution on
the part of the port states must be suspended, however, if the flag state takes over proceedings.
This reservation of jurisdiction in favor of the flag
states (Art. 228) has been frequently criticized in relevant literature on UNCLOS and more recent statistics on the common practice of enforcing maritime

law standards seem to justify this criticism. For instance, of all violations of MARPOL provisions reported on between 1983 and 1991 and handed over to
the jurisdiction of flag states, fines or other penalties
were imposed in only 13% of the cases. In 65% of all
cases the violations apparently had no legal consequences and in nearly 20% the shipowners were acquitted. By comparison, penalties were imposed in
roughly 30% of the cases in which port states and not
flag states conducted the investigation (IMO, 1994).
However, the coastal or port states are not required
to comply with the reservation clause in favor of flag
states if the flag state concerned has repeatedly failed
to meet its obligations (Art. 228 of the Convention on
the Law of the Sea). This means that coastal and port
states have a certain legal room for maneuver as far
as prosecuting environmental violations themselves
is concerned.
The current discussion regarding shipping-related
marine pollution stresses several points. First, some
coastal states are urging an extension of the standards prescribed in the MARPOL Convention. There are regulatory deficiencies particularly with re-
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spect to vessel-source air pollution, transport of solid
hazardous goods, liability for pollution damage, dangers caused by ship fuel that leaks out after collisions,
marine pollution caused by marine coating and the
spread of foreign animal and plant species through
the ballast water from ships with the resulting changes to regional ecosystems. Legal regulations for these environmental problems are currently debated
within the framework of IMO.
Even more important than these regulatory loopholes, however, is the inadequate enforcement of environmental policy since numerous flag states do not
sufficiently enforce the MARPOL provisions on
their ships. A statistical assessment of shipping accidents, for example, shows that accidents are one hundred times more probable with ships of the “least
safe” merchant fleets than with fleets having the
highest safety standards (IMO, 1993). More recent
surveys indicate that pollution caused by ships on the
open sea has almost exclusively been detected by industrialized countries with a relatively effective coast
guard in their waters. 25% of all violations during the
80s were detected by Germany alone; only 4% of the

Port state

violations were uncovered in waters of the southern
hemisphere. It can be presumed, therefore, that environmentally harmful discharges are much more frequent in African, Asian and South American waters
than in the regional waters of the North since the risk
of criminal prosecution is less in the South (IMO,
1994).
The IMO is attempting to counter this enforcement shortcoming through increased inspection of
ships by their respective flag states. A “Subcommittee for Flag State Implementation” was formed in
1992 for this purpose. Promotional programs for administrative agencies play a significant role in this
connection, a prominent example of which is the
World Maritime University (WMU), set up in 1983
for executive staff from the developing countries.
However, the competitive pressure in worldwide
maritime trade is intensifying due to the current
oversupply of transport capacities, thus giving shipowners and flag states strong incentives to neglect
environmental and safety standards in order to gain
market advantages. In recent decades numerous
shipping companies have deliberately had their ships
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registered in countries which have low environmental and social standards (outflagging) and which, as
countries with “flags of convenience”, are responsible for the majority of marine mishaps and probably for the majority of operational emissions as well.
Control of environmental and safety standards by
the port states represents a fundamental alternative
to or extension of the relatively ineffective enforcement on the part of the flag states. MARPOL and
SOLAS as well as UNCLOS offer a limited legal
framework for this. In 1982 the port authorities of the
European coastal states introduced a computer-aided monitoring system that is based on spot checks
of every fourth ship in the port and essentially resulted in inspection (Paris Memorandum of Understanding) of roughly 90% of all ships calling at European ports. These databases are now networked with
the Japanese, Russian and North American port authorities. Over 130,000 inspections have been conducted since 1982, on the basis of which more than
4500 ships (3.5%) were detained because of violations of environmental and safety standards. In 1992
this figure had risen to 5.6%, in particular due to the
increasing overaging of the world’s merchant fleet
(Plaza, 1994). The Paris Memorandum of Understanding was further tightened in July 1993 so that
ships can be very frequently inspected today if their
flag state has conspicuously neglected to enforce
international provisions on repeated occasions.
The IMO now strives to introduce this relatively
successful European system of collective monitoring
of ships by potentially affected port states as a worldwide model. Comparable systems have already been
set up for South America and for East Asia/Pacific
and are being prepared for the Caribbean.A comprehensive global system of cooperation between the individual port authorities will probably be in place by
the end of this century (Plaza, 1994). Supranational
forms of international maritime shipping control are
conceivable in the future on the basis of these worldwide databases and they may replace the structurally
ineffective flag state control in the long run.
A key problem concerning shipping-related marine pollution is the situation of the poorer countries
that are hardly in a position to finance extensive
measures.The GEF now provides funds to finance oil
disposal facilities in the ports of developing countries. In addition, the 1990 “Oil Pollution Preparedness Convention” provides for transfers to developing countries so that the latter can set up special
units. However, the financial transfer effected thus
far is insufficient to implement the MARPOL standards in the regional seas of the South. A new approach is therefore currently being worked up by the
member states of the Association of South East Asian Nations (ASEAN), which demanded the estab-

lishment of an international fund in a ministerial declaration in 1992 in order to support financing of the
regional monitoring programs for reduction of shipping-related oil pollution and piracy. If this fund
should not be set up by the international community,
the ASEAN states announced introduction of special
charges for passing ships to finance these measures
(UN, 1992b).
All in all significant success has been achieved in
combating shipping-related pollution since 1954.
Tanker accidents have declined both in absolute
numbers and in the volume of oil leaking out and currently cause only about 5% of the pollution of the
seas through oil (GESAMP, 1993). Although quantification of the total global environmental damage
due to maritime transport is difficult, there has been
a great decrease in oil pollution caused by shipping
operations (Fig. 33). In contrast to other types of
transport, such as air, road or rail transport, an environmental assessment of shipping shows a relatively
positive development.
In spite of this success, transport-related marine
pollution still represents an environmental problem
that may have disastrous regional effects. A tanker
mishap of little quantitative significance, for instance,
may very well cause a local environmental disaster.
In the view of the Council, therefore, there is both a
need for research on the development of improved
political instruments and a need for action providing
for effective enforcement of the agreed regulations.
The substantial funds required of the Parties in order to implement the agreed provisions represent a
special problem. The MARPOL annexes, for example, prescribe the construction of port collection facilities for oil contaminated ballast water in order to
reduce the incentive discharging illegally at sea. Thus
an increase in financial aid for developing countries
must be considered, either by scaling up or reallocating the funds of multilateral financing institutions, by
expanding bilateral aid or by calling for assumption
of responsibility on the part of the private sector
(such as the multinational oil corporations operating
in the ports). Greater international cooperation in
setting up and extending administrative structures in
developing countries appears equally necessary (capacity building; see Section B 3.2.2.2).
This cooperation is currently being effected via
the IMO, which should have more funds at its disposal for this purpose. This also applies to Germany,
which finances 1.89% of the IMO budget (1994) at
present – in contrast to the otherwise usual German
UN contribution of roughly 9%. The low contribution rate can be explained from the history of the
IMO, in which – as a traditional cooperative organization of the flag states – 90% of the contributions
are calculated according to the tonnage carried by
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Figure 33
Oil discharge from vessels.
Source: GESAMP, 1993

ships flying the flag of the respective member state.
As a result, smaller developing countries like Liberia,
Panama and Cyprus finance the main portion of the
IMO budget. In view of the new functions of the
IMO regarding the environment, the previous contribution formula should be replaced in future by the
general UN contribution rate.
Another point of criticism is that the previous
structural standards for ships within the framework
of the MARPOL and SOLAS Conventions repeatedly contained exemption clauses for ships that were
built before the respective provisions went into effect. These so-called “grandfather clauses” diminish
the effectiveness of the safety-relevant design standards considerably. Various measures are conceivable here: one might be, as a partial departure from
the polluter-pays principle, an agreement that the
costs of overhauling or putting overaged ships out of
service have to be borne in some cases by the international community according to the principle of
burden sharing, such as through an international
compensation fund. Another conceivable alternative
following market principles might take the form of
environmental charges levied by the port authorities,
depending on the age and design of the ships, in accordance with the polluter-pays principle. This system would make the operation of older ships relatively expensive and would thus result in a partial
internalization of the potential threat stemming from
old tankers in the price calculation of ship operators.
Moreover, such environmental charges would also be
possible as a unilateral measure without the consensus of the affected and polluter states. Similar environmental policy success could be achieved through
reforms of the liability law, such as through introduction of a mandatory, unlimited liability insurance for

ships whose premiums could be staggered by the insurance sector according to safety standard.
Application of the environmental policy instruments outlined here would, in the eyes of the Council, additionally represent an interesting test case for
market-oriented problem-solving models in other
environmental fields. Since maritime shipping favors
international regulations on the basis of its tradition,
there are greater prospects of success in this area.
Nevertheless, besides legal enforcement by flag
and port states, also an extension of enforcement
rights of coastal states should be taken into consideration, since these states, as those actually affected,
certainly have the greatest interest in ecologically effective regulations. UNCLOS allows the coastal states a certain and important room for manoeuvre
here, which may not be taken advantage of, however,
due to the technical difficulties involved in verifying
pollution at sea. Reliable detection methods, such as
for illegal oil discharges on the open sea, are still
lacking although improvements can be expected in
the near future through satellite technology and the
use of special aircraft.
In addition to improvement of the detection methods for illegal discharges, the Council feels that the
legal consequences of marine pollution should be
made more severe since the relatively small fines
usually bear no relation to the actual pollution and
thus continue to represent an inadequate deterrent
to illegal discharges on the part of shipowners and crews.
Furthermore, unilateral action on the part of the
coastal states involved is conceivable, enabling them
to enact environmental standards above and beyond
the maximum provisions of the MARPOL Convention. Unilateralism has historically always been a
“motor” of development in marine policy, especially
since the unilateral appropriation of the North
American continental shelf by the USA in 1945.Thus
it was hardly surprising that the USA chose the path
of unilateralism after the Exxon Valdez disaster in
that it enacted a series of measures for its waters by
the Oil Pollution Act (1990), going far beyond the
MARPOL Convention (double hulls for tankers, for
example).These measures, whose legality was at least
questionable, could be enforced and have become
internationally binding for all states in the MARPOL
amendments of 1992. More than 50 tankers have
been built according to the new U.S. standards since
1992 (Boisson, 1994). It can be assumed, therefore,
that affected coastal states might take unilateral protective action in similar situations, despite all legal,
economic and political doubts, even though the chances of enforcement are not always as good as those of
the USA.
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3.4
Disposal Function

3.4.1
Terrestrial Sources of Pollution
Sources of emissions on land are responsible for
70-80% of the total pollution of the oceans, and these emissions have already taken on threatening proportions regionally. The provisions of UNCLOS bear
no relation at all to the significance of this threat to
the environment:Art. 207 and 212 merely require the
Parties to reduce terrestrial sources of marine pollution at their discretion and to “take account of” special international agreements in this connection. In
view of the agreement that has been reached in the
meantime regarding regimes for restriction of emissions with regional or global regulation applying to
other problem areas – such as the Convention on
Long-Range Transboundary Air Pollution, the Montreal Protocol and the Framework Convention on Climate Change – revision of UNCLOS already appears
necessary, only just after going into effect.
Land-based marine pollution basically takes place
via stationary and diffuse sources of emissions, resulting in other environmental damage so that there are
overlaps with other regulatory areas of environmental policy. For example, a large portion of the pollutants is conveyed to the seas via the air and straightening of rivers leads to accelerated water runoff and
sedimentation. Thus all national and international
measures that contribute to a reduction of large-scale air pollution and to renaturalization of river courses have an alleviating effect on the marine environment, even if this was not the main objective. The introduction of unleaded gasoline in the USA at the
end of the 70s, for example, substantially reduced the
lead intake of oysters and mussels. Furthermore, waste substances are discharged into the seas via rivers.
Thus protection of inland bodies of water always means protection of the marine environment, just as effective protection of regional waters can only be
achieved through action to prevent pollution of the
large river systems. The international Group of Experts on Scientific Aspects of Marine Pollution (GESAMP) regards marine pollution through nutrients
(particularly nitrates and phosphates in coastal marine areas) as the most widespread marine environmental problem. In addition to environmentally
harmful chemicals, the sediments carried by rivers result in damage to the marine ecosystem in coastal waters. The total amount of sediments has nearly tripled
due to human activities such as deforestation and ag-

riculture. Sediments must therefore be regarded as
part of marine pollution today (GESAMP, 1990).
To a lesser extent the seas are also polluted via direct discharges, especially near ports or touristic
areas. Roughly 60% of the world’s population and
two thirds of all big cities having a population in excess of 2.5 million are located in coastal regions. It is
expected that the population of these coastal regions
will rise to approx. 6 billion by the year 2020, a situation that will lead to enormous pressure and damage to coastal waters, given the inadequate environmental precautions. Besides direct marine pollution
through discharge of nutrients and pollutants, urban
sprawl also causes tremendous damage to coastal
marine ecosystems by destroying the natural biotopes along shores and banks.
Since land-based marine pollution is a consequence of regional contamination of regional waters
and air and individual regional waters are polluted to
a varying extent, a regional approach has been favored here. Separate agreements were concluded for
individual regional waters, covering certain emissions and making them subject to restrictive regulations. This was done in the case of the North Sea, Baltic Sea and Mediterranean Sea, for instance, where
the international regimes agreed upon in the 70s and
80s have led to improvements in water quality, at
least in some categories of substances.
The Convention on the Protection of the Marine
Environment of the Baltic Sea Area was signed by all
countries bordering the Baltic Sea, including the
Eastern European states, in March 1974 and, even at
that time, included terrestrial marine pollution, thus
making it the most comprehensive multilateral environmental treaty of that period.When the agreement
went into effect in May 1980, the Helsinki Commission for the protection of the Baltic Sea environment
(HELCOM) was set up to perform administrative
and research tasks. The countries bordering the Baltic Sea agreed on reduction plans for a number of
substances that are being monitored by this commission and are showing initial success. For example, pollution due to trace metals is only a regional problem
now and the concentration of organic chemicals like
DDT and PCB has declined. Today nutrient pollution, primarily caused by intensive agriculture and resulting in extensive eutrophication of the Baltic Sea,
represents the greatest threat (OECD, 1991).
In order to “expand, strengthen and modernize”
the existing regime for the Baltic Sea the Helsinki
Convention was revised in April 1992 and ratified in
this form by Germany in August 1994. These legal
provisions do not go far enough, however. In view of
the threatening state of the Baltic Sea ecosystems, a
tightening of the 1992 Helsinki Convention as well as
“international programs amounting to billions” were
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demanded at a conference of the German coastal
Länder so as to limit the damage.
Comparable measures to those taken for the Baltic Sea were also agreed for the North Sea and Northeast Atlantic. The Convention for the Prevention of
Marine Pollution from Land-Based Sources was signed in Paris in 1974 and required the countries bordering these waters to reduce discharges into rivers
within the framework of a list system. The “Paris
Commission” set up in 1978 was intended to monitor
compliance with the treaties on the basis of national
reports. The main shortcoming in the agreement was
the failure to include the expansive contamination of
the air. However, implementation of the 1979 Geneva Convention on Long-Range Transboundary Air
Pollution provided relief for the North Sea through
the substances covered in its protocols, i.e. sulfur
(1985), nitrogen oxides (1988) and volatile organic
compounds (1991). The overall nutrient content in
the southern North Sea has now risen to double or
triple the natural concentration, and even PCB pollution, which has been recorded for a long time, is still
at very high levels. In 1987 a 50% reduction in emissions of substances on the “Black List” as well as of
nitrates and phosphates by 1995, based on the 1985
level, was agreed on by the countries bordering the
North Sea. Success in reducing nutrients and pollutants since then cannot be overlooked, but is still not
enough.
The Convention on the Protection of the Marine
Environment of the Northeast Atlantic, which was agreed on in Paris and ratified by Germany in August
1994, is supposed to combine the various treaties on
protection of the North Sea and thus guarantee more
effective monitoring and adaptation of the provisions. Despite success in specific cases, however,
North Sea protection policy is still inadequate; roughly 40 million t of liquid and solid industrial wastes
enter the North Sea every year (Freestone and IJIstra, 1990; Kruize, 1991; North Sea Task Force, 1993).

Only a few years after conclusion of the European
agreements UNEP called for an application of the
European approach to regional waters of the developing countries (Biermann, 1994a). The first project
within the framework of the UNEP regional sea program was the Mediterranean Sea (since 1975), which
is especially threatened because of its hydrological
and ecological conditions (Barcelona Convention,
1976). Other regional sea programs followed for the
Persian-Arabian Gulf (1978), the west coast of South
America (1981), the coastal waters of west and central Africa (1981), the Red Sea (1982), the Caribbean
(1983), the regional waters of east Africa (1985) and
the South Pacific (1986). In 1985 the UNEP Governing Council accepted the “Montreal Guidelines”,
which were drawn up by group of experts assigned to
this task in 1983 and contain a detailed list of measures that represents a model for regional agreements
and resembles to a great degree the UNEP regional
sea agreement.
The most recent regional sea program is the action
plan for the protection of the Black Sea with the Bucharest Convention (1992) and its three protocols. Legally non-binding action plans also do exist for south
Asian waters and the Arctic Sea and are in the process of preparation for the Sea of Japan. Nearly 140
countries are now involved in such regional sea programs. A number of recommendations for protection
of the Antarctic seas have been issued within the
framework of the Antarctic treaty system (Germany
has been a Party to the Antarctic Treaty since 1979).
The Madrid Protocol on Environment Protection to
the Antarctic Treaty (1991), which has not entered
into effect but has already been ratified by Germany,
declared that Antarctica and the bordering waters
were “a nature reserve dedicated to peace and science” and provided for the strictest and most extensive environmental protection regulations ever adopted for a region in an international agreement.
All UNEP regional sea programs (Fig. 34) more or
less follow the pattern of the Mediterranean Sea pro-
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tection program: according to a framework convention, the bordering states have a legally binding obligation to reduce various sources of emissions; these
measures are further differentiated in protocols, accession to which is generally left up to the states. This
“framework treaty plus protocol solution” makes it
possible for the bordering states to differentiate their
obligations according to capacity and environmental
policy preferences, without threatening the universal
binding applicability of the treaty system. Regarding
institutionalization, either independent international
organizations were created or the Secretariat tasks
were assigned to the UNEP or other existing institutions.
The majority of the developing countries have, in
the meantime, committed themselves legally binding
to water pollution control measures – substantial success has not materialized to date, however. This lack
of effectiveness of the UNEP regional sea programs
is probably due to the considerable costs that would
be incurred as a result of action to reduce emissions
contributing to air and water pollution. For example,
the USA and Canada alone have spent $8.85 billion
on the treatment of municipal and industrial sewage
as part of efforts to clean up the Great Lakes. It
would be impossible for comparable sums to be provided by the developing countries, in which less than
5% of the sewage on average is currently treated at
all (WRI, 1992).The World Commission for Environment and Development came to the conclusion that
it “...is one thing to spend a couple of million dollars
on research, and something entirely different to include the research results in development plans for
the mainland and implement stringent environmental protection monitoring programs”. Therefore, the
Commission demanded the conclusion of “... general
agreements going beyond objectives and pure research and providing for a solid schedule of investments of a genuinely effective magnitude “(Brundtland Report, 1987).
If these investments (in an ecological restructuring of economy and agriculture, integrated technology, etc.) should not materialize and the regional sea
programs fail in Africa, Asia and Latin America, this
failure may have global consequences. As an example, nearly 95% of the fish catch worldwide is caught
in coastal waters; it is in these waters, however, that
roughly 90% of all chemicals discharged from land
are deposited in the sediments (UNEP, 1992). In addition, there are possible dangers to the global carbon cycle since the coastal waters contain the predominant portion of marine life and biological activity (carbon sinks). In contrast to the case of anthropogenic trace gas emissions, the industrialized countries cannot bring about sufficient relief here through
unilateral measures because the most significant

quantitative production of marine biomass takes place in the regional waters of the developing countries.
The Council concludes, therefore, that global marine
environment policy must include the South right now
and not merely deal with future emissions, as is provided for with regard to ozone and climate. Consequently, (1) international reduction agreements concerning emissions and (2) international financing
mechanisms supplementing regional programs in the
South are imperative.
1 With respect to reduction of emissions, the problems connected with land-based marine pollution
are not essentially different from other damage to
global commons. Therefore, the experiences and
models regarding such emissions are basically also
applicable to control of marine pollution caused
by terrestrial sources. In the view of the Council,
treaties prescribing gradual reductions for individual substances should be agreed on. The 1979 Geneva Convention on Long-Range Transboundary
Air Pollution (including the protocols) and the
1987 Montreal Protocol might act as models. The
current trend of including the inland waters in the
regulatory scope of the regimes should be continued since this is the only way to provide for integrated and effective management of the coastal
zones. To ensure that these reduction regimes are
as efficient as possible, regionally agreed emission/immission standards must be stipulated that
take specific local features and preferences into
consideration. This has been done quite successfully for the European regional waters up to now
and should also be applied to African, Asian and
South American waters in the form of integrated
ecosystem management as soon as possible. Because of the relatively small number of states bordering the respective regional waters and their
comparatively high degree of homogeneity, regional sea regimes would also be suitable for testing economic instruments, such as tax and tradable
permit systems that have only been applied within
a national framework to date.
2 Moreover, an international financial mechanism
should be considered because market-oriented instruments alone are hardly sufficient to furnish financial resources in developing countries or to enable the necessary technological modernization,
as demanded in Agenda 21. One option worth
looking at is the establishment of a global financial
mechanism (Blue Fund), through which the
OECD states could support remediation of the regional seas of the South. Possible legal linkages for
political measures and action might be Art. 4 (1d)
and (2a) of the Framework Convention on Climate
Change, in which industrialized states are required
to protect greenhouse gas sinks, or Art. 207 and

145

146

C 3 The Convention on the Law of the Sea - Towards the Global Protection of the Seas

212 of the Convention on the Law of the Sea, in
which states are required to agree on global regimes against terrestrial marine pollution.
A separate regime concerning land-based marine
pollution would have to be founded on three pillars:
– a global framework agreement (“Convention on
Protection of the Seas”),
– a global protocol on a financing mechanism,
– various regional protocols containing the specific
reduction requirements and instruments to be applied.
A contractual link between the (financing) commitments of the OECD countries and the (reduction) requirements of the developing countries according to the do-ut-des principle would be conceivable for the framework agreement – analogous to
Art. 4 (7) of the Convention on Climate Change and
Art. 5 (5) of the Montreal Protocol as amended in
1990 which make contractual compliance on the part
of the developing countries binding upon contractual
compliance on the part of the industrialized countries with regard to finance and technology transfer.
Linking a global environment fund to a dozen different regional reduction requirements or emission/immission standards, on the other hand, appears to pose
a problem; offsetting quantitatively and qualitatively
different forms of contractual performance by developing countries against each other and granting them
payments via the environment fund on this basis
would involve complicated calculation methods and
dispute settlement procedures.
The Council recommends that support be given to
effective regional water programs in the countries of
the South. AGENDA 21 estimates the total expenditures required annually in this problem area at $13
billion by the year 2000, a sum to which the developing countries cannot contribute much and which at
the same time bears no relation to the current volume of the GEF. Indeed, the term “chaos power” of
the developing countries, which has been introduced
into the international political discourse, may typify
the future state of affairs, for a failure on the part of
environmental policy in Africa, Asia and Latin
America will also affect the northern hemisphere
through destruction of the coastal marine ecosystems
and resulting changes in global biogeochemical cycles.

3.4.2
Dumping of Waste
Dumping of toxic substances and radioactive
wastes from special ships represents a specific case of
land-based marine pollution that has been systematically carried out as a form of disposal for industrial

wastes or sewage sludge in the past two decades. Art.
210 of UNCLOS requires its Parties to enact national
regulations that are “no less effective” than global rules and standards. In accordance with the applicable
revisions, this will soon lead to a worldwide ban on
dumping, allowing for very few exceptions.
In accordance with a decision made at the 1972
UN Conference on the Human Environment in
Stockholm, numerous states adopted the London
Convention on the Prevention of Marine Pollution by
Dumping of Wastes and other Matter in 1972, which
stipulated a restricted ban on dumping. This marked
the first time that a global system of lists of hazardous substances was specified, and these lists were also
used later as an environmental policy instrument for
other problems. Because of their special danger for
marine organisms, the dumping of mercury, cadmium, various types of mineral oil, biological and
chemical warfare agents, highly radioactive substances as well as non-biodegradable substances has
been banned since then.
The 1972 London Convention has been supplemented by a number of regional dumping agreements, some of which go beyond the former. A total
ban on waste disposal now applies to Antarctica. According to the resolutions of the 16th Conference of
the Parties to the London Dumping Convention, waste incineration at sea and dumping of low radioactive substances have been banned since February
1994. Dumping of industrial waste on the high seas is
to be discontinued by December 31, 1995.
In comparison to other environmental regimes,
the London Dumping Convention can be regarded
as a relatively successfully conceived and implemented environmental policy, even though numerous deficits have emerged since its establishment.
First, the regulatory scope of the agreement was always too restricted to really achieve what is ecologically necessary. Second, economic interests were all
too often given priority over ecological concerns.
Wastes of low to medium radioactivity, for instance,
were discharged up to 1983 and certain exemptions
still apply to Russia, Great Britain and France, extending into the next century. Dumping of sewage
sludge containing heavy metals is still allowed until
1998 according to an exemption clause.

3.4.3
UV-B Radiation and Climate Change
Recent studies show that marine organisms are
potentially threatened by the increase in ultraviolet
radiation resulting from changes in the stratospheric
ozone layer (see Enquete Commission, 1990 and
1992;WBGU, 1993). Phytoplankton, i.e. single-cell al-
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gae, plays an important role as primary producers
that form the basis of the food chain and thus of the
existence of primary and secondary consumers, such
as zooplankton, fish, birds and mammals all the way
up to human beings (Häder, 1992). Since marine algae, in contrast to terrestrial plants, possess hardly
any protective mechanisms against ultraviolet radiation, they may be damaged even at low radiation doses. This means that the primary and secondary consumers in the food chain are threatened (Enquete
Commission, 1990): the nutritional basis of the consumers may be reduced by the decline in phytoplankton and direct damage may occur as a result of UV
radiation, posing a special danger to young fish, crustaceans and other larva. In addition, one can expect a
change in biodiversity because the UV sensitivity of
plankton organisms differs.
The amendments of the Montreal Protocol initiated a decisive step in discontinuing production
and consumption of ozone-depleting substances (see
Section C 2).
The anthropogenic greenhouse effect may also
lead to radical changes in marine ecosystems
(WBGU, 1993; Enquete Commission, 1992). The rise
in the sea level is changing the coastal zones with
their biotic environments. The shift in climate zones,
including the distribution of precipitation, has an influence on the productivity of marine ecosystems.Although the primary production of biomass in the oceans is less determined by temperature than by light
and nutrient conditions, the nutrient supply for the
organisms depends on the presence of upwelling
deep water and is thus linked closely to the general
ocean circulation. It follows then that climate changes may cause significant changes in the geographic
distribution and structure of marine ecosystems in
the case of a shift of ocean currents. Possible synergy
effects must also be taken into account here: excessive fish catches, for instance, may affect the specific
adaptation processes of the marine ecosystems, and
the rise in temperature of the surface water or the increasing UV-B radiation may reinforce the effects of
chemical marine pollution.
It must generally be feared that the damage to marine ecosystems will reduce the carbon sink function
of the seas and thus accelerate the greenhouse effect
through a corresponding positive feedback effect.
This interrelationship was consistently taken into
consideration in the Convention on Climate Change:
Art. 4(1d) requires the Parties to support the protection and improvement of sinks and stores, including
biomass, forests and seas, and to cooperate in such efforts. Because the Convention on Climate Change
does not contain any specific requirements for marine environment protection, however, the Council
feels that this link should be established through a

protocol to be agreed upon and supplementing the
Convention on Climate Change (see also the statement of the WBGU, 1995).

3.5
Resource Function

3.5.1
Marine Mining
According to Art. 208 (3) of UNCLOS, the states
are required to enact environmental laws and regulations for all installations on the continental shelf that
must meet the internationally agreed minimum standards. Except for Art. 5 of the 1958 Geneva Convention on the Continental Shelf, no international agreements have been drawn up with universal application, only a code was recommended for national implementation within the framework of the IMO in
1979. Most studies on marine pollution indicate that
marine oil production is merely of local importance
limited to a radius of a few kilometers around the oil
rig (UNEP, 1992). A future environmental problem
could occur through the disposal of such oil rigs, however (GESAMP, 1990).
Now that UNCLOS and an implementation
agreement on the deep-sea mining part of the Convention have entered into effect, initiation or promotion of commercial deep-sea mining will become a
potentially important field of activity, in addition to
marine oil production. Such mining involves, for example, “manganese nodules”, small pieces of stone
the size of a fist with a high metal content forming
large fields on the sea floor at depths of about 4,000
meters.The distribution questions linked with exploitation of these natural resources, which have to be regarded as global commons according to the traditional law of the sea, were the primary reason for
holding the 3rd UN Conference on the Law of the
Sea from 1973 to 1982, whose final act was a draft of
the Convention on the Law of the Sea.
The regulatory framework on deep-sea natural resources agreed on at this conference was based on a
modified concept of a “common heritage of humankind” and provided for a global plan of redistribution
for the revenues obtained through deep-sea mining
in accordance with welfare state principles. This meant that the technologically advanced mining enterprises of the North were invited to exploit the manganese nodules while portions of the sales revenues
from this common heritage of humankind were supposed to be provided to poorer countries.An International Sea-Bed Authority (ISA) was to be set up for
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implementation purposes and would advance to become a strong financial institution for international
development cooperation. In spite of the amendments made during the last rounds of negotiation,
this model did not meet with the approval of the industrialized nations, which – with the exception of
Iceland – did not initially sign or later ratify
UNCLOS after conclusion of negotiations in 1982.
Follow-up negotiations within the framework of
the United Nations and of an altered international
policy constellation have led to a revision of the
deep-sea mining provisions of the Convention that,
to a certain degree, takes into consideration the demands of the industrialized countries. In July 1994
this revision was adopted as the 1994 Agreement Relations to the Implementation of Part XI of the UN
Convention on the Law of the Sea of 10 December
1982 and opened for signature. The amended regime
follows a more market-oriented approach, taking
into account the interests of the mining enterprises.A
more detailed treatment of these somewhat complicated deep-sea mining regulations cannot be provided here, however (see Wolfrum, 1991). The “International Sea-Bed Authority” is being set up with a reduced scope of operations in Jamaica, the “Commission on the Delimitation of the Continental Shelf”
will be established in New York and the “International Tribunal on the Law of the Sea” in Hamburg
(making it the first major UN institution in Germany).
Germany played a leading role in research into
the environmental impact of deep-sea mining, particularly within the framework of the Scientific Working
Group on Deep-Sea Environmental Protection set up
in 1990 and a research project in a manganese nodule
area of the Peru Basin that has been financed by German funds since 1989 (Thiel and Schriever, 1994). A
comprehensive environmental impact study of deepsea mining, including all potential interactions and
feedback effects, is difficult to carry out, however,
and requires considerable efforts. Therefore, global
environmental policy must, in the view of the Council, prepare itself in time for the confrontation with
the special interests of the mining industry before
commercial operations are initiated. The Federal
German Ministry for Education, Science, Research
and Technology is currently launching a “Deep-Sea
Mining” program that will examine aspects of use,
such as deep-sea mining, disposal and its environmental effects.

3.5.2
Fishing and Whaling
Exploitation of the living marine resources represents the oldest form of human use of the seas. Fishing was traditionally “free” – anyone could take as
many of these seemingly unlimited marine resources.
After local whale populations had been almost completely wiped out centuries ago, however, intensification of fishing operations and the introduction of new
fishing methods since the beginning of the 20th century have threatened fish stocks with overexploitation.This led to international agreements and various
forms of joint management of fish stocks.
Art 1 (2) of the 1958 Geneva Convention on Fishing and Conservation of the Living Resources of the
High Seas, for example, required the Parties to cooperate in stipulating catch quotas and preserving fish
stocks. Several regional fishing regimes that specified
catch quotas for individual fishing grounds or specific
species complied with this requirement. To regulate
whaling, the International Whaling Commission
(IWC) was set up in 1946. A global whaling moratorium was agreed on in 1982 which has been legally
binding since 1986. Norway, a Party to the whaling
agreement, has lodged a reservation against this moratorium and is therefore not bound to it.
The redistribution of sovereign rights through UNCLOS that came into effect in the meantime may
have far-reaching effects on the nature of fishing. Essentially it abolishes the international common ownership of fish: over 90% of all fish stocks are found
within a 200-nautical-mile zone along the coasts, and
UNCLOS allocates this zone to the coastal states as
an “exclusive economic zone” such that the coastal
state “...has sovereign rights for the purpose of exploring and exploiting, conserving and managing the
natural resources, whether living or non-living” (Art.
56). The traditional “freedom of fishing”, which is restricted, however, by certain legal obligations regarding international cooperation in accordance with the
Geneva Fishing Convention, continues to apply only
to about a tenth of the global fish stocks living in the
remaining high seas. Within the 200-mile zone the coastal state shall determine the allowable catch of fishing resources (Art. 61 (1)). In doing so, the coastal
state must ensure that the stocks are utilized only to
the extent of their maximum sustainable yield according to current scientific findings. On the other
hand, the coastal state is required to make optimum
use of the stocks, i.e. if it does not have the capacity to
harvest the entire allowable catch itself, it must then
give other states access to its exclusive economic
zone (Art. 62 (2)).

Fishing and Whaling C 3.5.2

BOX 28
Marine Environmental Policy of International
Organizations
Approximately 200 international organizations
are now involved in marine environmental policy.
More than 60 such organizations exist for maritime shipping issues alone and there are about 60
in the field of fisheries. These organizations play a
major role in the current development of marine
environmental policy, particularly in the establishment of regional sea programs in Africa, Asia and
Latin America.The Convention on the Law of the
Sea that has gone into effect also attaches fundamental importance to such organizations by virtue of regular references to “responsible international organization(s)”, with the help of which the
states are to agree on extended regulation mechanisms (see Art. 197 as well as 200-212). For this
reason the activities carried out by these organizations up to now will be described here briefly (see
also Kwiatkowska, 1994).
Most special organizations and bodies within
the system of the UN have integrated environmental policy into their sphere of activity and
have thus become active in marine environmental
policy; these include the FAO, UNESCO (via the
Intergovernmental Oceanographic Commission,
IOC) and the WMO. The success of marine environmental policy today can be attributed, to a certain degree, to the coordination of policy on the
part of the regional organizations of the industrialized states, in particular the ECE and EU. The
declaration of the Paris World Economic Summit
(G7) in 1989 also contained a clear avowal to
undertake greater efforts concerning marine environmental policy. However, the financial pledges
of these states have remained far short of the
magnitude deemed necessary by scientists and
other experts.
UNEP
Marine environmental protection has been one
of the main tasks of the UN Environment Programme (UNEP) since its establishment in 1972.
The regional sea programs of the developing
countries are frequently seen as its greatest success to date. The inadequate regulation of terrestrial marine pollution was stated to be a decisive
problem for international environmental law in
the UNEP program on international environmental law of 1982. However, UNEP (still) has no

rights to initiate agreements or means of shaping
agreements so that it cannot directly propose environmental agreements. Nevertheless, UNEP
plays an important role as a marine environmental policy actor whose importance may grow after
the Convention on the Law of the Sea goes into
effect. One of its current focal points is the elaboration of a strategy for the protection of coastal
seas and zones. A coastal management program,
jointly supported by the Oceans and Coastal Areas Programme Activity Centre of the UNEP as
well as by the FAO and World Bank, was set up
for this purpose in 1992. Among other things,
training of government employees in coastal zone
management is carried out within the framework
of this program.
IMO
The International Maritime Organization
(IMO) was established at a conference convened
by the United Nations in 1948, but was called the
Intergovernmental Maritime Consulting Organization (IMCO) until 1982. Now 149 states with
roughly 95% of the world’s trade tonnage have
joined this organization. The original purpose of
the IMCO/IMO was to consult the Member States and prepare agreements based on international law so as to ensure safety at sea, eliminate
discrimination in the shipping sector and increase
the capacity and efficiency of international maritime shipping. The organization began dealing
with environmental policy problems within the
framework of its objectives and competencies regarding shipping, economic maritime aspects and
safety at a relatively early date. In 1973, for example, an independent Marine Environment Protection Committee (MEPC) was created and was recognized as a main body of the IMO in 1982. In addition, an amendment to Art. 1 of the IMCO statutes, which came into force in 1980, declared that
the organization was expressly responsible for
avoidance and monitoring of marine pollution by
ships – the IMO is thus the only special organization of the United Nations assigned contractually
stipulated environmental protection tasks. However, the IMO has been pushed aside in this sphere of activity by the UNEP regional sea program.
To put it simply, the UNEP handles issues involving environmental protection of the regional seas
and the IMO those concerning global marine pollution caused by maritime transport. Even though
the IMO is not well-known to the public, its importance for international marine environmental
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policy and its influence on the behavior of international actors must not be underestimated. The
weight carried by the IMO is indicated by the fact
that most international agreements for regulating
maritime transport were signed at conferences
convened by the IMO. Consequently it performs a
decisive initiating function in putting environmental problems on the international agenda.The
IMO was also charged with specification (for example, with regard to pollutant lists, standards, rules of conduct, etc.), implementation and monitoring of agreements.
GEF
The Global Environmental Facility (GEF),
which is jointly managed by the World Bank, the
Development Programme (UNDP) and the United Nations Environment Programme (UNEP),
was established in November 1990 in order to finance international environmental protection
measures. Extensive restructuring of the GEF was
resolved in March 1994 (WBGU, 1994), as a result
of which the decision-making mechanism was
modified in favor of developing countries that had
been underrepresented up to then (second phase
or “GEF II”). The main purpose of the GEF is to
finance projects in developing countries aimed at
protection of the global environment. During the
pilot phase (1991-94) 17% of the funds (of a total
of $750 million) were appropriated for measures
for the protection of the seas, including improved
absorption capacity for ship ballast in the ports of
developing countries, for projects involving pollution control of large river systems, for setting up
plants and equipment for the protection of ecosystems in bays and coastal zones, for oceanographic research and monitoring projects as well
as for projects for improving disaster control and
prevention in connection with tanker accidents.
The provisions of the “Bucharest Convention” of
1992 for the protection of the Black Sea may be-

Special regulations apply to anadromous (going
from a sea up a river to spawn, e.g. sturgeons, salmon)
and catadromous (going down a river to the sea to
spawn, such as eels) fish as well as sedentary species
and marine mammals. The latter are partly internationalized according to Art. 65 of UNCLOS and fall
under the competence of the “appropriate international organizations”, which currently only include
the IWC.The whaling moratorium of the IWC is thus
also binding for the Parties to the Convention on the
Law of the Sea.

come a precedent for a more extensive role of the
GEF in marine environmental policy since they
designate the GEF as the provisional administrative institution until the convention goes into effect.
NGOs
Non-governmental actors also play a key role
in the formulation of international standards and
establishment of regimes relating to marine environmental policy. At the 1992 UNCED the NGOs
received greater rights and means of exerting influence that had been customary in UN bodies up
to that time. Among other things, several “NGO
agreements” were concluded for the protection of
marine ecosystems and are intended to serve as a
guide for future NGO activities regarding marine
environmental policy and contain a number of
specific demands directed at the various governments. These agreements currently represent the
most comprehensive policy declaration of NGOs
with respect to marine environmental policy
(Biermann, 1994a). A “statement on marine protection and demands directed at the federal government within the framework of Agenda 21”
were resolved for the Federal Republic of Germany by over 100 NGOs (Project Center UNCED ‘92).They demand a global agreement based
on international law for the reduction of emissions from terrestrial sources of marine pollution.
This agreement is also supposed to regulate transfers to developing countries. It states that the
South must be given financial and technological
support in order to be able to protect the fish
stocks within the 200-mile economic zones in accordance with sustainable use. In addition, a “toprate multilateral ocean forum” should be set up
under the management of the General Assembly
of the UN as part of the institutionalization of these plans and Germany should act as a forerunner
in this process.

Since UNCLOS went into effect, the modern law
of the Sea has, for all intents and purposes, nationalized nearly all fish stocks of the seas and revoked
their status as international common property. This
legal modification nota bene covers only appropriation by the respective coastal state, which has received exclusive rights vis-à-vis other states. However, the dilemma of collective assets within the
framework of the national fishery industry remains,
though it could be solved through regulatory measures (stipulation of quotas) or market economy in-
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struments, such as further privatization including sale
at “fishing ground exchanges”, solutions which would
not have been possible with traditional regimes on
the use of marine resources.
Nationalization of the fish stocks in the exclusive
economic zone will presumably lead to increased use
of the (relatively) small stocks in the remaining high
seas, including the fish species that migrate between
the economic zones and the high seas. (The recent
conflict between Canada and Spain/EU seems to reflect this.) These were among the developments that
caused the special regime of fishing on the high seas
to become an international field of conflict which has
been the subject of negotiations at the UN Conference on “Straddling and Highly Migratory Fish
Stocks” in New York since August 1994. In addition,
the division of the seas up to the 200-mile boundary
and up to the continental shelf by the coastal states
poses a problem regarding distribution policy since
the land-locked and “geographically disadvantaged”
states come out extensively empty-handed in the allocation of property and sovereignty rights. Art. 69
and 70 grant them only certain rights in the exclusive
economic zones of the neighboring coastal states.
At present the fishery industry overall is still far
from attaining the maximum sustainable yield; on the
contrary: most fishing grounds are acutely threatened by overfishing, i.e. management and political
failure. Moreover, pollution and destruction or degradation of natural shore areas in connection with
overfishing have led to damage to fish stocks, changes in marine ecosystems and declining yields. 1990
marked the first time in 13 years that worldwide fishing yields dropped. This can be explained in part by
fishing bans in Europe but must also be attributed to
the effects of environmental impairment (WRI,
1992). In addition, there is a threat of possible or already acute damage due to increased UV radiation
(see Section C 2.3).
Besides UNCLOS, which expressly includes protection of endangered species in its environmental
protection provisions (Art. 194 (5)), the Convention
on Biological Diversity, effective since December
1993, also encompasses marine organisms as part of
biodiversity (Art. 2). The current activities carried
out within the framework of the FAO must be welcomed in this connection, especially the Declaration
of Cancun, which was adopted in May 1992 and demands implementation of a concept of “responsible
fishing” in accordance with the principles of sustainable use of living resources. In this declaration the
United Nations is called upon to draw up an “International Code of Behavior for Responsible Fishing”
as the basis for regional fishery regimes within the
framework of UNCLOS and to proclaim a “Decade
of Responsible Fishing”.

3.6
Marine Research
After conclusion of the negotiations on UNCLOS
in 1983 the HWWA Institute for Economic Research
prepared a study on behalf of the German Federal
Ministry for Research and Technology in which the
current and potential effects on German marine research were analyzed and measures recommended
for adapting it to the new law of the sea (Borrmann
and Weber, 1983). The main statements in this study
have now been confirmed: the restrictions that the
international community wished to be placed on the
previous freedom of research were largely put into
practice by the coastal states and they now exercise
their rights excessively in many cases (Hempel,
1994). In other words, foreigners are not allowed to
conduct research in territorial waters unless it is at
the invitation of the respective coastal state. As a
rule, coastal states should permit foreign research in
their exclusive economic zones.
German marine research is affected by this new
situation in a variety of ways. In some cases research
applications are rejected, there are long waiting times
for approvals and additional administrative requirements or research approvals are tied to requirements
in the interest of national research or data collection.
The main positive effects consist of greater cooperation with scientists and institutes, particularly from
developing countries.
As a result of the modified legal situation, German
marine research will presumably be directed more at
the remaining areas offering room to manoeuvre
(open seas, Antarctica, German Bight and Baltic Sea
coast) and at cooperation within the scope of global
change research. Deployment of the research ships
“Polarstern”, “Alexander von Humboldt” and “Victor Hensen” has proven to be particularly useful for
international projects organized on a partnership basis. European cooperation and work under the auspices of the Helsinki Commission have become the
pillars of German marine research; bilateral and multilateral agreements have been concluded or prepared with some newly industrializing countries.
Staff and data exchanges have been increased and on
several occasions development aid has been started
for coastal countries.
In the view of the Council, these approaches
should be used as the basis for further efforts. Particular emphasis should be placed on increasing assistance to poor coastal states in favor of an environmentally sound, sustainable use of the seas. This
international cooperation should, at the same time,
be based more on the principle of partnership than
has been done to date and be intensified when deter-
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mining damage in the case of extraordinary events.
Introduction of unbureaucratic information channels
in the Baltic Sea region (“red telephones”) might be
a model for such efforts.The Council emphasizes that
the needs of liberal marine research in accordance
with the new law of the sea can only be met in the
long run if greater investments are made in cooperation based on partnership.

3.7
Summary and Outlook
As stated at the beginning of this section, the seas
have three major utilisation functions: they serve as a
transport route, via which a large proportion of international trade is carried out (transport function), they
serve as the final store for residual products from industrial production, consumption and agriculture
(disposal function) and they are sources of resources,
whether minerals or food (resource function). These
three types of use have caused considerable damage
to the marine ecosystems in this century, damage that
is now having a feedback effect on humanity. Living
marine resources are severely threatened by overfishing and pollution, and the impairment of marine
ecosystems will increase the greenhouse effect as the
seas are affected in their role as store and sink for
carbon dioxide.
On the other hand, a number of institutional provisions have been agreed upon nationally and internationally for the protection of the seas, some of
which have already been implemented. In many areas marine environmental policy actors are guided
by common principles, rules and decision-making
procedures around which their expectations converge. International regimes whose intensity and scope of regulatory application have increased since the
70s have come into being. A networking of marine
environmental policy regimes with other environmental fields has also taken place. For example, the
protection of marine ecosystems was expressly incorporated into recent drafts of agreements of the UN
International Law Commission regarding use of
international watercourses, and the Parties to the
1992 European Convention on the Protection and Use
of Transboundary Watercourses and International
Lakes were required to cooperate with the institutions of the corresponding regional sea programs and
include protection of the marine environment in
their policy. In 1992 the North Sea regulations for
controlling land-based pollution (Paris Convention)
and against dumping (Oslo Convention) were combined and tightened in the newly formulated Paris
Convention, an action that can be regarded as the beginning of a comprehensive, integrated ecosystem

management of regional waters, as striven for in the
UNEP regional sea programs.
In the opinion of the Council, the Convention on
the Law of the Sea, effective since November 16,
1994, offers a global legal framework for combining
the individual regimes, thus providing the foundation
for a functional global regime of marine protection.
This represents an important step: this “constitution
of the oceans” expressly designates environmental
protection as the basic standard for all forms of marine use and requires the Parties to implement the
relevant regulatory frameworks as minimum international standards or at least take them into consideration with respect to land-based sources of emissions.
However, it still appears to be a long road to integrated environmental management of the seas (Stevenson and Oxman, 1994). Even in the endangered
regional waters of the industrialized countries only
partial improvements have been attainable up to
now, and in the developing countries there continues
to be a lack of the necessary financial and technical
resources, which the industrialized countries, in turn,
still do not seem willing to provide to the required extent. For this reason the Council feels that even now
that UNCLOS has gone into effect, protection of the
seas will require significant research and action, as
described in detail in the previous sections. If international measures for the protection of the seas should
not be carried out, however, far-reaching and, in
some cases, irreversible damage can be expected in
view of the continued rise in population in the coastal
regions, the growth of industrial production and the
increasing regional pollution in the catchment areas
of the large rivers in the South. Even the “limitless
seas” could then no longer perform or only inadequately fulfil their functions, which play such an important role for humanity.

3.8
Recommendations for Action and Research
Transport Function
Measures for identifying substandard ships and illegal oil discharges should be intensified within the
framework of the Paris Memorandum in cooperation
with the European Parties.The legal consequences of
such violations should be made more stringent in
conformity with the provisions of UNCLOS. Owner
liability should be introduced since the current regulations do not have an adequate sanction effect on
shipowners and flag states.The Council considers this
to be a special task for the International Tribunal on
the Law of the Sea to be set up in Hamburg. Interested developing countries should be offered active
cooperation so as to enable them to establish com-
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BOX 29
Follow-up Issues of the UNCED Conference
for the Protection of the Seas
Chapter 17 of AGENDA 21 deals with protection
of the seas. The following list provides an outline
of the areas of activity mentioned there, their objectives and planned measures and compares
them to the results achieved through the ConvenObjectives
(AGENDA 21)

tion on the Law of the Sea in typological form. As
described above, implementation of the provisions of the Convention on the Law of the Sea has
not been effected in many cases.

Measures
(AGENDA 21)

Implementation
(UNCLOS)

Area I: Integrated management and sustainable development of coastal regions
Working up of integrated
landscape and water use
possible for exclusive
management and
planning
economic zones
development programs at
national and local level
identification of critical
regions

possible

precautionary principle

implicitly prescribed (Art. 1
para. 4)

emergency plans

prescribed (Art. 199)

conservation of species
diversity and productivity

demanded (Art. 194 para. 5)

training

demanded, including special
support of developing countries

data collection and exchange

prescribed (Art. 200)

Area II: Marine environment protection
Maintenance of lifeTerrestrial sources of emissions:
preserving and yieldproviding functions of
the seas
(pursuing preventive
integrated approaches,
developing economic
incentives, improving
standard of living of
coastal inhabitants)

extension of “Montreal
Guidelines”

states should “make efforts”
for regulations
(Art. 207, 212)

technical and financial
cooperation

prescribed (Art. 202f.)

promote regional agreements

prescribed (Art. 197)
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Objectives
(AGENDA 21)

Measures
(AGENDA 21)

Implementation
(UNCLOS)

avoidance and treatment
of sewage

implicitly demanded (Art. 211)

Other sources of pollution:
reduction of hazardous
substances
monitoring of discharges

demanded

Pollution through activities
at sea:
ratify OPRC
implementation of London
Dumping Convention

in force since May 1995
prescribed as minimum standard
(Art. 210)

demanded

revision of provisions for
offshore platforms

demanded (Art. 208 para. 5)

closer cooperation in
monitoring illegal discharges

increased, particularly in
exclusive economic zones

protection of sensitive
regions

possible for exclusive
economic zones

support of IMO

general obligation

International Convention
implicitly prescribed (Art. 235
on Liability and Compensation para. 3)
Regarding Transport of
Hazardous Substances
collection facilities for
ship waste in ports
Area III: Sustainable use of living marine resources
Conservation of stocks and
promotion of research,
sustainable use on high
training and technology
seas and in national waters
development for fisheries
data collection and exchange

prescribed for special
regions (MARPOL)

prescribed, promoted through
setting up of economic zones

prescribed

intergovernmental cooperation prescribed
and development aid
ban on destructive catching
methods

not explicitly but
customary international law

recognition and promotion
of international institutions
for the protection of marine
mammals

expressly recognized (Art. 65)
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Objectives
(AGENDA 21)

Measures
(AGENDA 21)

Implementation
(UNCLOS)

international conference on
migrating stocks of fish

cooperation prescribed
Art. 64)

Area IV: Management of marine environment
Data collection and
intensify data collection
preventive measures;
promotion of research and
international scientific
exchange
increase IOC research
on carbon sinks

demanded, but possibly hindered
by restriction of freedom to
conduct research

not yet included
(conclusion of agreement 1982)

build up GOOS

implicitly demanded

improved scientific
management

demanded

international and regional
cooperation

prescribed

Area V: Strengthening national and regional cooperation and coordination
Integration of sectoral
increased cooperation
demanded (Art. 197ff.)
activities and exchange
between UN organizations
of information
as well as between the latter
demanded
and national institutions
information system on
regulations, exchange of
data and information
Area VI: Sustainable development of island states
Support of sustainable
research, planning and
development and adaptabil- management development
ity of small island regions

demanded

favored by regulation concerning
archipelago states (Part IV)

protection of coastal habitats
develop adaptation strategies

parable systems of port state control. Particular efforts should be made in this connection to increase
the German contribution to the International Maritime Organization or replace the specific IMO contribution rate with the general UN scale in order to
support the larger role played by the IMO as an
international development and environmental organization.

Disposal Function
Germany should commit itself to negotiating an
integrated International Convention on Protection
of the Seas. The latter could combine the various regional sea programs, particularly in developing countries, and contribute towards financing appropriate
environmental programs of the developing countries
with the help of a separate financial mechanism
(“Blue Fund”). Such a Convention on Protection of
the Seas would have to focus on land-based sources
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of emissions, which should include controlling discharges of pollutants via rivers and air as well as the
discharge substances causing turbidity and environmentally harmful alteration of coastal zones.With regard to the pollution of the northern European regional waters, Germany should reduce emissions (of
nutrients in particular) to a greater extent within the
scope of a precautionary environmental policy and
urge all states bordering the North Sea and Baltic
Sea to carry out similar activities within the framework of the North Sea and Baltic Sea Conferences.
The Council recommends that the German Federal
Government again take the initiative and declare the
North Sea to be a protected special area so as to put
a fundamental stop to discharges of oil and chemicals.
Resource Function
The Council recommends that efforts be made
within the framework of the International Sea-Bed
Authority to be set up in Jamaica in order to prevent
commencement of commercial deep-sea mining operations prior to joint determination of their environmental impact. An arrangement similar to the Madrid Protocol on Environment Protection to the Antarctic Treaty is envisaged here. The Council points
out that with a commencement of deep-sea mining
there could be a conflict with the guiding principle of
sustainable development. Due to the tremendous
threat to fish stocks, Germany should commit itself to
a restrictive regulation of fishing quotas and contribute to implementation of the principle of maximum
sustainable yield both Europe-wide and globally.
Greater efforts should be undertaken to set up appropriate institutions in developing countries within
the framework of bilateral and multilateral development cooperation because a large portion of the global fish stocks is located in their economic zones.

The Desertification Convention – A First Step Towards the Protection
of Soils

4.1
The genesis and content of the Desertification
Convention
In its 1994 annual r eport, the Council focused in
detail on the problem of soil degradation. The analysis showed that soils are the vulnerable thin skin of
the earth for which serious “illnesses” can be diagnosed worldwide. These “illnesses” represent a serious threat to the earth’s population and biosphere
that in some parts of the world is dramatic.The development of a soil-centered network of interrelationships identified twelve such illnesses (or “syndromes”), each described in a complex web of cause
and effect.The analysis of the syndromes and the network of causal factors permit an improved observation of trends to be carried out and provide specific
indications of political action and research planning.
The results of the work continue to be of major relevance, so for a detailed description of soil-related
problems reference is made here to the 1994 report.
However, one important change has occurred in
the year that has since elapsed. On July 18, 1994 representatives from over 100 states met in Paris and reached agreement on the text for a “UN Convention to
Combat Desertification in Countries Experiencing Serious Drought and/or Desertification”, referred to
henceforth as the “Desertification Convention”. The
Council stated its position on this process in provisional form in its last annual report, where also the
problem of desertification was dealt with in detail
both in one of the syndrome sections (the “Sahel
Syndrome”) as well as in the Case Study on the “Sahel Region”. The final provisions of the Desert Convention are now available and should be subjected to
closer analysis at this point.

4.2
Assessment
Terminology Used
If one looks at the definitions in the Desertification Convention, one can identify two main differences compared to the 1994 annual report of the
WBGU. One is that the concept of land degradation
is more narrowly defined that the concept of “soil
degradation” used by the Council, in that it refers exclusively to the productivity and biotic complexity,
i.e. primarily on the production function of soils.
Other land surface functions, such as the regulatory
function, are not included. Second, the definitions
also refer to the long-term loss of vegetation, a phenomenon that can also occur without the degradation of soils through water scarcity or overexploitation of plant stocks. If loss of vegetation is not accompanied by soil degradation, then it is reversible if conditions change. Because vegetation loss is usually the
first step toward soil degradation, desertification can
be seen as a special instance of global soil degradation (see also WBGU, 1994).
Provisions
The Desertification Convention has created important political conditions by defining basic requirements for combating desertification. Among others,
there are increasing efficiency through bilateral and
multilateral cooperation, exchange of data and mutual information between donors, public participation of the population, strengthening support
through transfer of research and technology, taking
local conditions into consideration and providing for
active participation of affected countries.
All in all, the Convention is programmatic in character, in that binding operational and specific financial consequences could not be agreed upon, and the
significance of the Convention therefore lies more in
the political and psychological sphere than in any
binding development programs. Nevertheless, the
coming into force of the Desertification Convention
means that important issues relating to bilateral and
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BOX 30

12/1992

The Intergovernmental Negotiating
Committee for the Elaboration of an
International Convention to Combat Desertification (INCD) is formed, with a Secretariat responsible
for organizational questions and for
providing scientific support for the
negotiation process.

1993-1994

Four INCD preparatory conferences are held.

6/1994

Paris: Final Conference, at which
agreement is reached on a final version.

10/1994

Paris: signing ceremony; 85 Parties
sign the Convention.

1/1995

New York: sixth INCD Conference,
by the end of which a total of 98
Parties had signed the Convention.

1996

Desertification Convention expected to come into force. Condition: 50 countries must ratify (by
Cabinet or parliamentary decision).

United Nations Convention to Combat
Desertification in Countries Experiencing
Serious Drought and/or Desertification,
Particularly in Africa - A Chronology
Early 1970s West Africa: approx. 250,000 lives
lost as a result of famine and
drought.
1977

6/1992

Nairobi: United Nations Conference on Desertification – UNCOD.
The objective of the conference was
to bring the problem under control
by the end of the century.
Rio de Janeiro: United Nations
Conference on Environment and
Development – UNCED. The subject of desertification was once
again. Chapter 12 of AGENDA 21
specifies a number of areas that are
important for combating desertification. The decision is made to
draw up an international convention with specific and legally binding commitments to combat desertification.

multilateral cooperation for the regions specified in
the Convention will be affected. In future, therefore,
the issue will be to continue the positive development of policy formulation prior to the adoption of
the Convention in the policy implementation phase.
The Convention includes a number of innovations
in the field of international law, in particular the notion of “demand-oriented technology transfer”, i.e.
countries concerned define by themselves, in the context of national action programs, what the best way to
combat desertification is for their specific situation,
and the bottom-up approach, i.e. the involvement of
the local population in the development and implementation of such national action plans. The first session of the INCD following the signing of the Convention, held in January 1995, showed, however, that
both the affected country parties and the donor states have few ideas regarding actual implementation.
In the following, some of the open issues are discussed.
One of the key provisions of the Desertification
Convention concerns the elaboration of national action programs in the affected countries. These pro-

grams are meant to describe the specific instruments
that are appropriate and necessary for a country affected by desertification. These national action programs are the prerequisite for the involvement of the
donor states, i.e. financial and technical assistance
will be “country-driven”, as opposed to being pre-determined by the developed countries.
One problem here, however, is that the structures
for developing such action are often not immediately
available. In view of the increasing severity of the desertification problems, the donor countries should be
prepared to assist the affected countries in acquiring
the capacity to develop such action programs. Germany has taken steps in that direction - the BMZ has
earmarked DM 5 million for the formulation of
such national action programs as part of the Urgent
action Program for Africa, DM 2 million of which
are earmarked for Mali, where experts will support
the government in the development of its national
action program over a period of three years.
The Desertification Convention is the only international convention to date that specifically requires
the active participation of the population as a princi-

Assessment C 4.2

BOX 31
Contents of the Desertification Convention
Use of terms (Article 1)
Some terms of the Convention, a short list of
which follows, deviate in their use from those used
in the 1994 report on the threat to soils. For the
purpose of the Conventions
• “desertification” means land degradation in
arid, semi-arid and dry sub-humid areas resulting from various factors, including climatic
variations and human activities (Article 1 a).
• “land” means the terrestrial bio-productive system that comprises soil, vegetation, other biota, and the ecological processes that operate
within the system (Article 1 e).
• “land degradation” means reduction or loss of
the biological or economic productivity and
complexity of rainfed cropland, irrigated cropland, or range, pasture, forest and woodlands
resulting from land uses or from a process or
combination of processes, including processes
arising from human activities and habitation
patterns (Article 1 f).
• “arid, semi-arid and dry sub-humid areas” means areas, other than polar and sub-polar regions, in which the ratio of annual precipitation
to potential evapotranspiration falls within the
range from 0.05 to 0.65 (Article 1 g).
Objective of the Convention (Article 2)
• To combat desertification and mitigate the effects of drought in countries experiencing serious drought and desertification, particularly in
Africa, in the framework of an integrated approach which is consistent with AGENDA 21.
Principles (Article 3)
• Decisions on the design and implementation of
programs to combat desertification should be
taken with the participation of populations, local communities and NGOs
• Improvement of cooperation and coordination
on the part of the donor nations
• Better focus of resources where they are needed
• Full consideration should be taken of the special needs and circumstances of affected developing country Parties
Obligations (Article 4-6 - selection)
• Establish an enabling international economic

•

•
•

•

•

environment conducive to the promotion of
sustainable development (Article 4 (2) a)
Integration of strategies for poverty eradication into efforts to combat desertification and
mitigate the effects of drought (Article 4 (2) c)
Strengthening of subregional, regional and
international cooperation (Article 4 (2) e)
Facilitate the participation of local populations,
particularly women and youth, with the support of non-governmental organizations (Article 5 d)
Strengthening relevant existing legislation and,
where they do not exist, enacting new laws and
establishing long-term policies and action programs for combating desertification (Article 5
e)
Promote and facilitate access to appropriate
technology, knowledge and know-how (Article
6 e)

Relationship with other conventions (Article
8)
• Encourage the coordination with other relevant international agreements, particularly the
UN Convention on Climate Change and the
Convention on Biological Diversity
Regional action programs (Articles 9-15)
• Prepare, support and coordinate national, regional and subregional action programs
Scientific and technical cooperation (Articles
16-18)
• Collection, analysis and exchange of data and
information (Article 16).
• Promote technical and scientific cooperation in
the fields of combating desertification and mitigating the effects of drought (Article 17). To
this end, research shall focus on the processes
leading to and the impact of causal factors, both
natural and human (Article 17 (1) a), as well as
integrate validate traditional and local knowledge, know-how and practices (Article 17 (1) c)
• Transfer, acquisition, adaptation and development of environmentally sound, economically
viable and socially acceptable technologies relevant to combating desertification and mitigating the effects of drought (Article 18).
Capacity building (Article 19)
• Establishment of institutions, education and
the development of relevant local and national
capacities, including the full participation at all
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levels of the affected populations (Article 18
(1) a), by strengthening training and research
capacity at the national level (Article 18 (1) b),
and through innovative ways of promoting alternative livelihoods, including training in new
skills (Article 18 (1) h), etc.
Financial resources and mechanisms (Articles
20 and 21)
• Obligation on the part of the developed country Parties to mobilize substantial financial resources in order to support the implementation
of programs to combat desertification
• Undertaking by affected developing country
Parties, taking into account their capabilities, to
mobilize adequate financial resources for the
implementation of their national action programs.
Institutions (Article 22 - 25)
• Establishment of a Conference of the Parties
(Article 22), a Permanent Secretariat (Article
23) and a Committee on Science and Technology (Article 24)
Articles 26 to 40 deal with administrative and
procedural mechanisms of the Convention.

ple of international law. This so-called bottom-up approach is another key provision of the Convention.
The problem associated with it, however, is that most
countries have little experience with such an approach and therefore face considerable difficulties in
implementing it. Ideas as to the practical meaning of
participation are quite divergent. Where participation is already being practiced on an active basis, it
generally involves the involvement of the population
in the implementation of a project designed and developed by a donor institution, perhaps through
cooperation with the national agencies.The objective
of the Desertification Convention, in contrast, is that
the population participate in the design stage of projects. The Council welcomes this approach and advocates that a greater proportion of the funds be used
in future for capacity building (see Section B
3.2.2.2).
Another important issue is that of land availability
and land access rights.. If active participation in
measures undertaken and programs for combating
desertification is to be achieved, it is of great importance that the local population have a vested interest
in improving the soils and the uses to which the land

Regional implementation annexes
Annexes I - IV of the Convention are of critical importance for giving adequate consideration
to respective regional needs and circumstances.
These are the four Regional Implementation Annexes for Africa,Asia, Latin America and the Caribbean, and the Northern Mediterranean. Priority
is attached to Africa on account of its arid regions.
The Annex for Africa includes, for example,
provisions in which the affected developing countries undertake to use a decentralized approach
appropriate for the respective targets groups
when implementing their national action programs. Subregional or regional action programs
are to be set up, which can be executed more efficiently at local level; priority is attached to the
treatment of transboundary phenomena (nomadic herdspeople, management of large water
catchment areas, animal diseases, research, advice
and support, etc.) (Annex for Africa, Articles 11
and 12). Coordination and partnership are required, and practical implementation should be
facilitated by means of appropriate forms of organization. “Partnership agreements” should express, as the product of the consultation process,
the political will of the participants for long-term
cooperation (Annex for Africa, Articles 14 and
18).

is put (Toulmin, 1994). This leads to the question of
land reform. The demand for land reforms is a constituent part of the Desertification Convention, so
the donor nations can refer to this requirement. As
already stated in the 1994 annual report, it is important to actively support land reform efforts.
Another new and important feature of the Desertification Convention concerns the agreement on improved coordination and cooperation between donors, one of the principal objectives. There often
were parallel projects by different countries, which
duplicated and sometimes even blocked each other.
In order to avoid this, and to deploy the human and
financial resources more efficiently, the Convention
lays down an improved coordination of developed
country parties. Per country a donor state will be assigned responsibility for coordinating the relevant
developing and financial cooperation activities (socalled leading agency). Such an approach makes sense, in principle, but the problem that may arise is that
the concept only functions if the donor countries are
willing to surrender their respective traditional positions of power, partly originating in the colonialist
era.

Assessment C 4.2

BOX 32
Research Support to Combat Desertification a Capacity Building Measure
Desertification is a “clinical profile” of the
Earth, induced by complex interrelations of causes and effects including many areas of the ecosphere and anthroposphere (see WBGU, 1994, the
Sahel Syndrome). If desertification and its human-induced causes are to be avoided and/or
combated, equivalent complex human and institutional capacities are needed. An important element here is local research, since a common reason for failure of development or environmental
projects is the lack of capacity to take action. The
subject of capacity building through support for
research was therefore laid down in Article 19 (1)
b:
“The Parties recognize the significance of capacity building – that is to say, institution building,
training and development of relevant local and
national capacities – in efforts to combat desertification and mitigate the effects of drought. They
shall promote, as appropriate, capacity building by
strengthening training and research capacity at
the national level in the field of desertification
and drought.”
In those countries affected by desertification,
the main focus of research has been agriculture
with a concentration on the traditional sectors of
livestock production and crop management, especially food crops (BMZ, 1993b). The problem of
desertification is not given sufficient attention in
this area, however, since there is neither a networking between the respective disciplines nor
adequate consideration given to economic and sociocultural aspects.
To create an alternative for agriculture and forestry, which are threatened by overexploitation,
more technological research is needed, a field
which is underdeveloped in many countries affected by desertification. In general, surveys show
that only 2-3% of research funds worldwide are
deployed in developing countries.
In order to increase efficiency and improve adaptation, in the formulation of research priorities
the participation of the relevant target groups is essential, a fact that by and large is also acknowledged by many development agencies.
National research institutions are multipliers
for the implementation of internationally developed and available knowledge. Support for na-

tional research in affected countries – interdisciplinary and participatory – is therefore crucial, and
must take the form of both financial and technical
cooperation.A possible model here is provided by
national agricultural research supported by a series of international agricultural research projects.
The latter comprise a number of independent agricultural research facilities operating under international law and located in developing countries.
Some of these centers have made important contributions to global food security through the development of high-yield varieties. Insufficient attention, however, has been paid to networking aspects and the problem of resource protection in
this field as well (Treitz, 1990).
In Germany desertification-related research
also focuses to a great extent onto a single-discipline approach (i.e. soil science, geography, agricultural science, behavioral science). Too little attention is given to interdependencies, a crucial aspect for desertification research. The relevant
public institutions still do not treat desertification
as a complex of problems. For example, the Ministry responsible for the Desertification Convention, the Ministry for Economic Cooperation
(BMZ) does not have a separate research unit in
this field.
Recommendations
Germany’s financial contribution to agricultural research in developing countries declined in
nominal terms over recent years. The increase in
funds for international agricultural research is
only marginal, and is less than the rate of inflation.
In an international comparison, the German contribution has shown below-average growth
(BMZ, 1993b). The Council therefore considers it
essential that support for research towards adapted and sustainable development be improved significantly, alongside improvements in applied
technology training, as already provided within
technical cooperation projects. Support should be
given not only to capacity building in developing
countries in general – what is also required is the
deeper knowledge and understanding in Germany, obtained through deployment of the requisite human resources, of the desertification problem and its economic and sociocultural causes.
Priority should therefore be attached to those
areas of research which focus on the management
of complex natural systems, in order to develop
environmentally benign and sustainable concepts
for land use appropriate to local diversity. The
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BMBF, together with the BML and the BMZ,
could develop a coordinated strategy with other
research support institutions.
Another aim should be to conclude partnership agreements between research establishments
in Germany and in developing countries for terms
of around ten years in order to carry out special
research projects in situ and to participate in the
training of new generations of scientific personnel. The concept would be for working groups of
up to 10 persons, who would work in close cooperation with the relevant institution in the partner

During the INCD session in January 1995 in New
York, many delegates expressed worry that the Desertification Convention possesses a lower international status than the Climate Change Convention,
for example, or the Biodiversity Convention. One
reason for this impression is that there is little public
attention for desertification in the industrialized
countries. This is problematic, because one must assume that the political implementation will be all the
more rapid and successful the higher the degree of
public pressure that is exerted. If public awareness is
to be raised, the connections between desertification,
poverty and political crises must be rendered more
visible, crises in which the international community
must become more involved in future (e.g. Somalia,
Ruanda, etc.). Combating desertification must also
be understood as preventive action against potential
political crises.

4.3
Recommended action and research
The Council welcomes the activities that are planned in the framework of the Desertification Convention as a step in the right direction. However, it considers that the Convention fails to have the necessary
impact in that its focus is purely on desertification.
While embracing part of the global problem of soil
degradation, in which problems are currently at their
greatest and distress is most visible. However, it must
be pointed out that desertification is only one part of
the soil problem and that similar problems for the
population can result in other parts of the world as a
result of soil degradation. The Council repeats the
demand raised in the 1994 annual report, that more
far-reaching regulations for protecting soils be created, such as a global declaration or convention on protection of the soil. Only such a comprehensive approach can lead to the desired solutions. The links

country. Important in this connection, among
other factors, is to improve the reintegration of
scientists working in research and related occupations when they return to Germany. Joint projects
executed by the BMBF, the BML and the BMZ
would be a welcome addition in this respect.
In cooperation with Goethe Institutes in the
developing countries, specialized programs could
be developed for transferring know-how relating
to the adaptation of environmental technologies.
Cooperation with industry would be one possibility worth exploring here.

between soil degradation and other aspects of global
change must be taken into consideration in this process.The Council has already stated its position in the
two annual reports of 1993 and 1994, as well as in the
statement it issued on the Climate Convention in
February 1995.
The Council also regrets that the wording of the
Desertification Convention does not go much further than mere declarations of intent. The only new
and additional source of finance mentioned therein is
the GEF, and that only with considerable restrictions.
The 0.7% target for development aid was not included in the Convention. In the opinion of the
Council, which has repeatedly demanded that development aid be substantially replenished, there is no
solid financial basis for genuinely containing desertification.
To advance the process of implementing the Desertification Convention, the Council makes the following recommendations:
• The formal ratification of the Desertification Convention should be accomplished as quickly as possible. The ratification periods for environmental
conventions have become shorter and shorter in
recent years, and a continuation of this trend
would be desirable. In certain circumstances one
could imagine diplomatic influence on other nations to ratify the convention as soon as possible.
• The objective of the first Conference of the Parties
to the Convention should be defined very soon,
whereby extension to a global soil protection convention should be striven for.
• In accordance with preventive crisis management,
those countries should be given preferential support that are particularly threatened by the combination of poverty, desertification and political
conflicts.
• Even prior to the coming into force of the Desertification Convention, financial and especially personnel measures are necessary among those insti-
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tutions in the developing countries that are responsible for the design of national action programs.
• Research into desertification must place greater
focus on the networking of single disciplines, both
in the support of national research facilities in the
respective countries, support for international agricultural research as well as within the German
research community as a whole. In view of the increasing importance of international conventions
for national policymaking, thought should be given to developing a special form of conventionoriented research.
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5.1
Current Trends in the Biosphere
Biological diversity (or “biodiversity”) encompasses the number and variability of all living organisms both within a species (genetic diversity) as well
as between species and ecosystems. Biodiversity has
a value of its own (see the Preamble to the Convention on Biological Diversity; UNEP, 1992), but at the
same time, through its various economic values, is an
extensive resource that can be utilized by humankind
(Pearce and Moran, 1994; Box 33). This explains why
the continuing loss of biological diversity is now one
of the central problems of global change (WCMC,
1992; WBGU, 1993).
Biodiversity loss has assumed a worrying scale on
account of the sheer speed with which it is advancing:
never in more than 65 million years has the Earth lost
so many species within such a short time (Wilson,
1992). This rapid erosion of biodiversity is a prime example of the enormous imbalance between human
demands and the capacity of the biosphere (WRI et
al., 1992).
Causes for the Loss of Biodiversity
Loss of biological diversity is due to anthropogenic factors, usually a combination of particular synergetic factors leading to irreversible loss (McNeely
et al., 1990; Ehrlich, 1992; WRI et al., 1992; WCMC,
1992; WBGU, 1993):
– The main cause is the destruction, alteration or
fragmentation of habitats through conversion to
rangeland or cropland or to land for settlements,
transport, mining and tourism,
– industrial pollution, but also excessive application
of agrochemicals by agriculture and forestry,
– overexploitation of wild flora and fauna populations for foodstuffs or raw materials; involuntary
killing of marine animals caught in fishing nets,
– accidental or deliberate import of exotic species or
pathogens, which can lead to the destabilization of
populations or ecosystems,
– reduction of genetic diversity (genetic erosion) of

useful plants through the cultivation of high yielding varieties,
– effects of anthropogenic forcing of the greenhouse
effect and depletion of the ozone layer,
– deliberate annihilation of “pests”, often with unexpected impacts on ecosystems.
Extent and Speed of Biodiversity Loss
Estimates for the number of species in the world
range from 5 to over 50 million, whereby only 1.7
million species have been described to date (Wilson,
1992; WCMC, 1992). Estimates for the loss of species
within the next 50 years run between 10 and 50% of
the total number of species, depending on the method used (WCMC, 1994b; Table 8). Thus, on the basis of these figures, the number of species lost per day
is somewhere between 3 and 130, which is equivalent
to an acceleration of the natural background rate of
a factor between 1,000 and 10,000 (Wilson, 1992).
The World Conservation Monitoring Centre provides an overview of the current state of information
on global biodiversity (WCMC, 1994a). However, it
is not possible with the data available to assess the
impact that international efforts may have had on biosphere trends since the UN Conference in Rio de Janeiro (UNCED) (Brian Groombridge, WCMC, personal communication, March 1995).
Biodiversity is also declining at the level of populations and genes.This trend is affecting not only wild
species, but also those used in agriculture and forestry. Particularly problematic in this respect is that
the original diversity of traditionally cultivated species is being replaced by a small number of high-performance varieties (genetic erosion). This trend harbors a threat to food security, in that the loss of genetic diversity threatens the adaptability of crops to
changing conditions such as newly-occurrent diseases or climate change.
Red Lists
In addition to determining the number of species,
it is also essential to have data on the specific threat
to their existence. The criteria for classifying species
into categories of threat are currently being revised
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Table 8
Estimated global
extinction rates of species.
Source: Reid (1992) cit. ex
WCMC (1992)

Estimate of the extinction rate

Global Loss

Source

[% pro decade]
2,000 plant species per year in the tropics
and subtropics
25% of all species between 1985 and 2015
At least 7% of the plant species
0.2 – 0.3% of all species per year
5 – 15% of the species living in forests up to 2020

8
9
7
2–3
2–5

Raven (1987)
Raven (1988)
Myers (1988)
Wilson (1988)
Reid and Miller
(1989)

2 – 8% of the loss of all species between 1990 and
2015

1–5

Reid (1992)

by the IUCN (Mace and Stuart, 1994). The “Red
Lists” of endangered species thus produced are intended to draw attention to the threats posed to identified species. Red Lists are particularly useful as direct indicators for the endangerment of biodiversity
in various regions of the world whenever inventories
of biodiversity have largely been completed. However, simply raising awareness of how species are endangered is not sufficient to provide a comprehensive protection of biodiversity. If species are to be
protected with any measure of success, then action to
protect habitats and especially network links between them is absolutely essential.
Habitats
By analyzing changes in, or destruction of habitats,
it is possible, at least in principle, to assess directly the
extent of biodiversity loss. Because habitats are so
wide-ranging, precise classification of losses and
changes is a very complex task, as they can range
from short-lived, minor and reversible to irreversible
destruction. Despite the methodological difficulties
that remain, one can still state with certainty that no
success has yet been achieved in halting negative biosphere trends, let alone reversing them. Changes in
land use, in particular, seriously affect both biodiversity and the abiotic components of the ecosphere.The
intensification of agriculture and forestry also has
negative impacts on biological diversity. While forested areas are on the increase in Europe, these are
usually in the form of large-scale plantations of low
species diversity and inappropriate, non-indigenous
monocultures. Similar problems exist with grassland:
for example, total surface area in Europe has remained constant but the transition from low nutrient
supply and thus species-rich grassland to intensive
cultivation through the high input of nutrients leads
to loss of species. Intensification is accompanied by
the destruction of wetlands, which often possess a
high degree of biological diversity. Britain and Holland have each lost about 60% of their wetland areas,
while the figure for California, at 90%, is even worse
(Finlayson and Moser, 1991; Dahl, 1990). This trend

continues today in developing and newly-industrializing countries, although the Ramsar Convention
(see Table 9) is helping to counteract it (Dugan,
1990). Other highly endangered habitats of global
significance are marine and coastal ecosystems, such
as mangrove forests (Saenger et al., 1983) and coral
reefs (UNEP and IUCN, 1988), whereby the latter
are particularly threatened by climate change (Wilkinson and Buddemeier, 1994).
Solutions
There are a whole series of institutions whose efforts are directed at improving our understanding of
biological diversity and at turning this knowledge
into action at the global level. They include the various UN bodies and the major NGOs such as the
IUCN, WWF, WRI or WCMC. In 1983, the FAO responded to genetic erosion among utility plants by
adopting the International Undertaking on Plant Genetic Resources, although this is not legally binding.
In cooperation between various non-governmental
environment agencies and UNEP, the World Conservation Strategy (IUCN et al., 1980) and the Global
Biodiversity Strategy (WRI et al., 1992) were developed with recommendations for action to protect, investigate and sustainably use biodiversity. Despite
the paucity of data on biological diversity, it is already possible, on the basis of existing information,
to arrive at global conclusions regarding the efficacy
of nature conservation measures (WCMC, 1994b).
Information relating to the national level is often inadequate, however, thus necessitating assistance in
preparing species inventories as is also envisaged in
the Biodiversity Convention.
To make up for the deficits in scientific foundations, the international scientific community is working, for example, on a Global Biodiversity Assessment, which is intended to provide a comprehensive
source of current knowledge (Box 34).
One example for the practical implementation of
measures to preserve habitats is UNESCO’s Man
and the Biosphere program (MAB). This interdisciplinary international program was established with
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BOX 33
The Value of Biological Diversity
– Intrinsic value: biological diversity can be considered, as in the Preamble to the Biodiversity
Convention, for example, to have intrinsic value. This value exists independently of human
utilization and ensues from the demand for an
intrinsic right to the very existence of biological diversity (Naess, 1986; Hampicke, 1991).
In addition, and independently of intrinsic value, a number of economic values can be assigned
to biodiversity from the anthropocentric perspective:
– Direct utilization values: these include consumption and production values, derived from
the active utilization of nature by humans.
Consumption values: directly utilized natural
products that are not traded on the market are
of key importance in developing countries especially.These include, fuelwood or yields from
hunting and fishing for ensuring subsidence.
These values have been neglected in national
accounting so far. However, it is possible to assess them economically by estimating a comparable market value. Leisure and recreational
value are further examples. Many evaluation
studies, above all in developed countries, corroborate the willingness to pay among the population for these benefits (Hampicke et al.,
1992). Sociocultural, scientific, aesthetic and
spiritual values can also be allocated to this category.
Production values: Many natural products are
not consumed directly, but serve as commodities subjected to subsequent processing. The
main examples are agricultural and forestry
produce. While this type of value is known
from market trading, other important biodiversity outputs are overlooked in many cases – the
variety of genes and biochemical products ob-

the aim of developing a scientific basis for the preservation of natural biosphere resources and for environmentally sustainable use. A worldwide network
of biosphere reserves were created with the active
participation of local communities. This concept relates not only to particular species or populations, but
large-scale natural and cultivated regions (WBGU,
1993; Erdmann and Nauber, 1995).

tained from natural ecosystems is important
for food security, and for medical and other industrial purposes, for example.
– Indirect utilization values: These values result
from the functions (outputs) of ecosystems and
are therefore explicitly dependent on their
conservation. Examples include the protection
against erosion afforded by vegetation cover,
the regulation of biogeochemical cycles (e.g.
the maintenance of the hydrological and carbon cycles), the fixation of solar energy by photosynthesis, the preservation of food webs and
evolutive processes, the regulation of regional
and local climate, but also the absorption of
harmful substances (sink function).
– Option values: Faced with uncertainty about
the possible future demand for biological diversity and the irreversibility of biodiversity
loss, many people are prepared to pay for options on future utilization. An example would
be the potential use derived from the permanent availability of gene inventories and natural biochemical substances.
– Existence values: In contrast to the above categories, existence values are formulated independently of any personal current or future
utilization. They derive from the knowledge
that there are particular natural systems each
with their own diversity. The appreciation of
the tropical forest by people in Europe is probably based above all on these fundamental values.This value features a powerful ethic dimension which originates from the sense of responsibility felt by people towards their living environment. A clear manifestation of existential
values can be seen in the financial contribution
to nature conservation organizations.
See WBGU (1993) on the methodological
problems involved in assessing the value of biological diversity.
Sources: McNeely et al., 1990; WBGU, 1993.

Of particular importance are the various international conventions which have been applied as instruments for preserving biological diversity over the
last 50 years (Table 9). AGENDA 21, the political
program of the UNCED process, also assigns special
importance to biological diversity, devoting a separate chapter to it (Chapter 15). After assessing the
Convention on International Trade in Endangered
Species (CITES) in its last report (WBGU, 1994), the
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Council focuses its attention in the following on the
Convention on Biological Diversity, which came into
force in December 1993.

5.2
Content of the Convention on Biological
Diversity
The Convention on Biological Diversity (CBD, referred to hereinafter as the “Biodiversity Convention”) is the first international agreement with binding international force that applies a trans-sectoral
approach to the protection of global biodiversity
(UNEP, 1992), rather than the narrow sectoral approach of previous conventions (Table 9), thus dealing with the subject in its entire breadth and scope.
The objective is not simply that of conservation, but
also “the sustainable use of biological resources and
the equitable sharing of the benefits arising out of the
utilization of genetic resources” (Article 1, see Box
35).
The Convention covers the transfer of technology
and finance, as well the question of access to genetic
resources. It confirms the principle of national sovereignty of the states over their natural resources, and

BOX 34
Global Biodiversity Assessment
The scientific foundations for biodiversity are
complex, and the field shows up definite gaps in
knowledge. A summary of the current state of
knowledge, such as that drawn up by the IPCC on
climate change, has yet been produced. The preamble to the Biodiversity Convention also refers
to the “general lack of information and knowledge regarding biological diversity” and the “urgent need to develop scientific, technical and institutional capacities to provide the basic understanding upon which to plan and implement appropriate measures”.
With the support of the GEF (approx. US$ 3
million), the UNEP started the Global Biodiversity Assessment (GBA), but this operates without
any formal link to the Biodiversity Convention.
The objective is to carry out an peer-reviewed independent scientific analysis of current topics and
explanatory approaches on the global aspects of
biodiversity, with the cooperation of more than
1,000 scientists worldwide. On the basis of this
analysis, gaps in knowledge and controversial the-

extends this to biological diversity. In addition, however, it regulates the conditions for access to genetic
resources by establishing a basic framework. Detailed lists of measures describe the contractual obligations of states for the conservation and sustainable
use of biodiversity. The Contracting Parties are responsible for adopting and implementing the required measures (Box 35). A financial mechanism
was established for providing financial assistance to
developing countries so that they can achieve the objectives of the Biodiversity Convention. Contracting
Parties must report on their activities as a means of
monitoring implementation. The provisions for
adopting protocols underscore the fact that this is a
“framework convention”. The Council has summarized the main points of the Convention in a previous
report (WBGU, 1993; see Glowka et al., 1994 for detailed treatment). The following section deals specifically with issues that currently dominate the international debate. These include the problem of access to
genetic resources (Section C 5.4), which will be handled – alongside other topics – at the second Conference of the Parties in November 1995, as well as the
discussion on a legally binding instrument for the
protection of forests (Section C 6).

mes are to be identified, but also areas specified
where there is consensus within the scientific
community. Current issues regarding the protection and the utilization of biodiversity in forestry
and agriculture, fisheries and tourism, as well as
the interaction with climate change and with social and economic dimensions are included. The
questions as to the scope of biological diversity,
where it is located and what status is accorded to
its protection are not a component of the GBA;
these were already published in a detailed report
(WCMC, 1992).
The GBA aims at examining the following fundamental issues:
– How can the biodiversity of genes, species or
ecosystems be measured and compared?
– What functionality does biodiversity possess
for ecosystems?
– How can extinction rates be predicted?
– How can biodiversity be protected?
– What economic value does biodiversity possess?
– How much biodiversity does humanity need
for survival?
The results of this initiative are expected in the
form of a major report by the end of 1995.
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Table 9
Legally-binding, global conventions of relevance for the biosphere: a selection.
Sources: Ojwang, 1994; IUCN Environmental Law Centre
Convention
Convention relative to the Preservation of Fauna and
Flora in their Natural State
International Convention for the Regulation of Whaling
International Convention for the Protection of Birds
International Convention on Fishing and the Conservation of the Living Resources of the High Sea
Convention on the High Seas
Ramsar Convention on Wetlands of International
Importance Especially as Waterfowl Habitat
Convention for the Conservation of Antarctic Seals
Convention Concerning the Protection of the World
Cultural and Natural Heritage
Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES)
Convention on the Conservation of
Migratory Species of Wild Animals (CMS)
United Nations Convention on the Law of the Sea
(UNCLOS)
International Tropic Timber Agreement (ITTA)
Convention on Biological Diversity (CBD)

5.3
Development and Current Status of the
Convention Process
There have been growing demands since the 1970s
for a broad-based, cross-sectoral convention for the
protection of biological diversity as a key component
of international environmental policymaking. Between 1984 and 1989, the World Conservation Union
(IUCN) discussed draft articles for such a convention. Under the leadership of UNEP, this process was
taken a stage further through the establishment of a
special working group in 1987. In 1991, this UNEP
working group was reconstituted as a formal Intergovernmental Negotiating Committee (INC). At five
INC sessions, after a difficult negotiations, a convention text was brought forward. Under the time pressure of the forthcoming UNCED conference in Rio
de Janeiro in 1992, consensus was achieved; the resultant text of the Convention was signed by 157 countries and the EU during UNCED. After ratification
by more than 30 states, the Convention entered into
force 18 months later, in December 1993.Today it has
been ratified by more than 110 states – including
Germany and the EU, but not the USA.
After only two sessions of the Preparatory Committee (ICCBD), the first Conference of the Parties
to the Convention on Biological Diversity took place
in late 1994 in Nassau, Bahamas. The main achievement of the Conference was to set up, staff and finance the various organs of the Convention (Secre-

Where concluded

Date

Entry into force
in Germany

London
Washington, DC
Paris

Nov. 8, 1933
Dez. 2, 1946
Oct. 18, 1950

not signed
July 2, 1982
not signed

Geneva
Geneva

April 29, 1958
April 29, 1958

not signed
Aug. 25, 1973

Ramsar (Iran)
London

Feb. 2, 1971
June 1, 1972

June 26, 1976
Oct. 30, 1987

Paris

Nov. 23, 1972

Nov. 23, 1976

Washington, DC

March 3, 1973

June 20, 1976

Bonn

June 23, 1979

Oct. 11, 1984

Montego Bay
Geneva
Nairobi

Dec. 10, 1982
Nov. 18, 1983
May 22, 1992

Nov. 16, 1994
March 21, 1986
Dec. 29, 1993

tariat, Subsidiary Body on Scientific, Technical and
Technological Advice), i.e. to give them the capacity
to take action. The second Conference of the Parties
shall take the final decision regarding the location of
the Secretariat. The financing mechanism for the Biodiversity Convention shall remain the GEF on a
provisional basis; guidelines for the allocation of
funds were drawn up. The Conference also started
work on the establishment of a Clearing-House
Mechanism for technical and scientific cooperation
(Article 18). However, work on the issue of “safe
transfer, handling and use of any living modified organism resulting from biotechnology” (biosafety) is
slow to get started; the drawing up of a protocol will
be examined by a working group. The first Conference of the Parties signaled to the CSD that the Convention could contribute to the conservation and the
sustainable use of forests. However, this subject is not
mentioned in the medium-term programme of work
agreed upon for the Convention. This program of
work is a guideline for operations over the next three
years. In addition to various other points, the access
to genetic resources, the links to the FAO’s “International Undertaking on Plant Genetic Resources” (see
Section C 5.4) and the marine biodiversity are on the
program for 1995 and are being prepared at a session
of the Subsidiary Body on Scientific, Technical and
Technological Advice (SBSTTA). The second Conference of the Parties will be held in Indonesia in November 1995.
The first Conference of the Parties succeeded in
creating the basis for continued work. Of particular
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BOX 35

The Convention on Biological Diversity

–

Objectives (Article 1):
The objectives of this Convention, to be pursued in accordance with its relevant provisions,
are
– conservation of biological diversity,
– sustainable use of its components,
– fair and equitable sharing of the benefits arising out of the utilization of genetic resources,
including by
– appropriate access to genetic resources,
– appropriate transfer of relevant technologies, taking into account all rights over those
resources and to technologies,
– appropriate funding.

–

Principle (Article 3)
States have
– the right to exploit their own biological resources ,
– the responsibility to ensure that they do not
cause damage to the environment of other states.
National commitments (Articles 5–14)
The Contracting Parties shall
– cooperate with other Contracting Parties in respect of areas beyond national jurisdiction and
on other matters of mutual interest for the conservation and sustainable use of biological diversity,
– develop national strategies for the conservation and sustainable use of biological diversity,
– integrate the conservation and sustainable use

importance for the implementation in the signatory
states are the production of national reports on the
status of biodiversity and the development of strategies for the integration of the Convention’s objectives into national policymaking. In this connection,
the Council calls on the Federal Government to present the national report and the national strategy for
Germany as quickly as possible. It is too early as yet
to assess the success of the Biodiversity Convention,
because no results can yet be expected on the current
status of the convention process. Future reporting by
the Contracting Parties will facilitate evaluation. One
positive aspect is that the financing mechanism is already being applied to projects aimed at achieving
the objectives of the Biodiversity Convention, and

–
–
–

–
–

–

of biological diversity into relevant sectoral or
cross-sectoral plans, programs and policies,
identify and monitor components of biological
diversity,
adopt measures in support of in-situ conservation (e.g. system of protected areas),
adopt measures for ex-situ conservation (e.g.
gene banks, botanical gardens),
adopt regulations for the sustainable use of
biological diversity,
adopt measures that act as incentives for the
conservation and sustainable use of biological
diversity,
support research and training,
encourage and propagate understanding and
public awareness of the importance of conserving biological diversity,
introduce procedures requiring environmental
impact assessments.

International regulations (Articles 15–22)
The Convention contains international regulations on the following aspects:
– access to genetic resources,
– access to and transfer of technology,
– exchange of information,
– technical and scientific cooperation,
– handling of biotechnology,
– financial resources,
– relationship with other international conventions.
Articles 2–5 contain definitions, general principles and international measures. Articles 23–42
regulate the administrative and procedural mechanisms of the Convention.

that the Conference of the Parties decided on eligibility criteria. The Council considers it important
for the future negotiation process that a protocol on
biosafety be formulated and adopted without delay
and that an instrument be developed for protecting
forests (see Section C 6). Parallel to this, the FAO’s
“International Undertaking on Plant Genetic Resources” is being adapted to the Biodiversity Convention. Discussions are being held on integrating
this undertaking, which is especially aimed at mitigating genetic erosion of useful plants, as a protocol to
the Convention.
The impacts of the Biodiversity Convention
should be measured not only in terms of the negotiation process. The discussions relating to the Conven-
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tion has sharpened awareness in society for the seriousness of species and biotope loss. This is all the
more important, in that attaining the Convention’s
objectives cannot be left entirely to national authorities, but also requires the active support of environmental lobbies and the public at large.

5.4
Key Focus: Access to Genetic Resources
Biodiversity as a Valuable Natural
Resource
During the colonial era and in the post-World War
II period, the export of biological material from developing countries to the industrialized nations was
not perceived as a topic of much relevance. Plant material was deemed a free resource to which anyone
had access, or was the property of colonial administrations. The consequence was that “biodiversity”
was accorded no value as a resource. This led, among
other things, to a situation in which neither indigenous peoples and local communities, who in many cases had contributed their traditional knowledge about the use of plants or had developed local varieties
of useful plants, nor the governments of the countries
of origin had any share in the profits made from external utilization. This free access to genetic resources contrasted to the otherwise usual payment
for the use of other natural resources such as coal, oil
or ore.
The picture today is much different. Demand by
industrialized countries, especially from agribusiness
and the pharmaceutical industry, for the genetic resources which exist in the world has grown enormously. The developing countries possess the greatest genetic variety – more than 95% of worldwide
production of the 20 most important agricultural
plant species stem from the genetic material from developing countries (Kloppenburg and Kleinman,
1987). For several decades access to genetic resources
has become an increasingly problematic subject of
discussion within the North-South relations. Concepts such as “developmental justice”, “conservation”, “sustainable development”, the “equitable
sharing of benefits” and the “rights of indigenous
peoples” have meanwhile made access to genetic resources a burning international issue.
In agriculture and forestry, genetic diversity of
utility plants and animals is of cardinal importance.
To ensure the necessary increase in yields for the
maintenance of food security and adaptability of species used to changing conditions (e.g. newly occurring
diseases, resistant pests or climate change), new genetic material must constantly be introduced into the
species used.These genes have their origin in the rap-

idly declining diversity of traditional local species
and varieties and from the wild relatives of used species. Single genes can be of great value as raw material for agribusiness. The demand for genes of wild
species will further increase as a result of new methods of genetic engineering, because today genetic
material can be freely exchanged between different
species, e.g. between bacteria and plants, whereas
classical breeding methods were restricted to the
crossing of genes from closely related species.
Medicine, too, owes many of its most successful
drugs to the active substances in wild species. Traditional Chinese medicine makes use of approx. 5,000
plant species for therapeutic purposes. About 60% of
the world’s population depend on traditional herbal
medicine. Naturally occurring active substances play
a major role in new product development by modern
pharmaceutical industry – in the United States, some
25% of prescriptions are filled with drugs whose active ingredients are extracted or derived from plants
(amounting to sales of US$ 15.5 billion) (Reid et al.,
1993).
Recent pharmaceutical research, in its systematic
search for new agents, has turned its attention once
again to wild fauna and flora on a major scale (Eisner, 1989; Gettkant, 1995). Enormous progress has
been achieved with regard to the technology for
screening large numbers of samples for medicinal
properties, through automation and new biotechnological methods. Another factor is the growing realization that action is urgently needed, because biodiversity resources are declining rapidly, as is the valuable traditional knowledge of indigenous peoples about the properties of wild species. Finally, the synthesis of agents in the laboratory is limited to relatively
simple molecular structures, so the pharmaceutical
industry is now dedicating greater attention to the
complex agents found in wild flora and fauna, where
evolution has been “experimenting” for millions of
years with biochemical substances.
Biodiversity Prospecting
Numerous governmental institutions and private
enterprises are engaged in the task of collecting,
identifying and analyzing genetic resources. This research into and collection of biological material and
its processing for potential industrial use is called “biodiversity prospecting” (Reid et al., 1993).
Convention Regulations
The Biodiversity Convention reflects this international discussion, establishing a new framework for
regulating access to genetic resources among the
Contracting Parties (Article 15). States are recognized, for the first time in international law, as having
sovereign rights over their genetic resources and the
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authority to determine access to genetic resources.
The Contracting Parties are not permitted, however,
to impose restrictions on access to genetic resources
for environmentally sound uses by other Contracting
Parties. Access to genetic resources “shall be subject
to prior informed consent” of the Contracting Party
providing such resources and “on mutually agreed
terms”. These conditions are intended to protect the
country of origin against granting access to genetic
resources too readily, without being informed about
the scope and impact of biodiversity prospecting
(Glowka et al., 1994).
Benefits arising out of the utilization of genetic resources should be shared in a fair and equitable way.
The Convention provides various mechanisms for
sharing such benefits (Articles 15, 16 and 19):
– sharing in a fair and equitable way the results of
research and development,
– fair and equitable sharing of the benefits arising
from the commercial and other utilization of genetic resources,
– scientific research with the full participation of
Contracting Parties providing genetic resources,
where possible within the territory of such Contracting Parties,
– access to and transfer of technology to providers,
including technology protected by intellectual
property rights.
Conceivable forms of financial compensation include:
– advance payments,
– payment for each sample supplied,
– profit-sharing in the royalties for products which
are later marketed, depending on the affinity of
the final product to the initial substance and the
contribution made by the provider (Laird, 1993).
This sharing in benefits can also include non-monetary forms of compensation, particularly social welfare benefits (such as health care provision) and capacity building measures.
The Convention recognizes indigenous peoples
and local communities as the holders of knowledge
relevant for the conservation of biological diversity
(see Articles 8j, 10c, 17 and 18).Article 8j contains rules providing for their involvement:
– The knowledge, innovations and practices of indigenous and local communities embodying traditional lifestyles relevant for the conservation and
sustainable use of biological diversity shall be respected, preserved and maintained.
– Wider application of traditional knowledge shall
be promoted with the approval and involvement
of the holders of such knowledge.
– The equitable sharing of the benefits arising from
the utilization of such knowledge, innovations and
practices shall be encouraged.

The framework provisions of the Convention regarding the access to genetic resources must be translated into national legislation.This process, especially
that of legal enforcement, will have a critical influence on the effectiveness of the regulations (Hendrickx et al., 1994).
Access to genetic material collected prior to the
Convention coming into force and which is stored in
ex-situ collections (botanical and zoological gardens,
gene banks), principally in the industrialized nations,
is not covered by the new provisions, as the Convention is not applied retrospectively. In future, however,
new regulations for the utilization of genetic material
will have to be agreed upon, especially with regard to
the freely accessible gene banks managed by the
FAO. In this connection, the adaptation of the FAO’s
Global system for the Conservation and Utilization of
Plant Genetic Resources to the provisions of the Biodiversity Convention are already in the preparatory
phase.
Bilateral Contracts for Biodiversity
Prospecting
Access to genetic resources is increasingly becoming the subject of bilateral contracts for biodiversity
prospecting. Such contracts define financial and technical compensation for the provision of access to genetic resources – i.e. the permission to collect or supply samples of biological material. Negotiated between equal partners, they generally represent major
progress towards achieving the Convention objectives, compared to the previous practice regarding
the export and utilization of genetic material without
any form of compensation.
An institution from an industrialized country (collector country) will typically negotiate a contract for
the supply of genetic resources with an institution in
a developing country, usually from the tropics (supplier country or country of origin) (Laird, 1993).Those involved in biodiversity prospecting may be governmental or non-governmental organizations. The
parties to such a contract, on the collector and/or supplier side, might be any of the following:
– states, represented by authorities or a public-law
institute,
– private, profit-oriented enterprises as users, “brokers” or collectors,
– non-profitmaking institutions or groups, e.g. research institutes or (on the supplier side) indigenous and/or local groups.
More than two hundred enterprises and research
establishments are currently examining plant and, in
some cases, animal species from natural ecosystems
for their potential uses for medical purposes (Reid et
al., 1993; ICCBD, 1994). This work is governed by
contracts – sometimes concluded before the Biodi-
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versity Convention came into force – which regulate
access to genetic resources (Box 36).
These examples show that biodiversity prospecting can, under certain conditions, represent one way
for achieving the objectives of the Convention. While criticism is leveled at particular aspects of cooperation, such as the confidentiality of agreements, the
lack of involvement of the indigenous population in
the case of INBio and NCI, or the inadequate consideration given by Shaman to national sovereign rights
(Zerner and Kennedy, 1994). Nevertheless, these pilot projects are pioneering in their efforts to combine
both the utilization and the conservation of biodiversity. By analyzing different approaches to biodiversity prospecting, it is possible to identify the opportunities and risks implicit in such projects and to elaborate the criteria that should be taken into account
when formulating contracts for biodiversity prospecting.
Opportunities Created Through
Biodiversity Prospecting
There is no market mechanism in operation that
focuses on the long-term non-monetary value of biodiversity (WBGU, 1993). This lack of consideration
given to the value of biological diversity puts sustainable use at a disadvantage compared to the destructive utilization of natural ecosystems to satisfy shortterm interests. In contrast, contracts for biodiversity
prospecting provide an opportunity to turn the conservation of nature into an economically attractive
alternative by attaching a value to the resource “biodiversity”.
Biodiversity prospecting should always be seen,
however, as but one component in a comprehensive
strategy for the conservation and sustainable utilization of biological diversity (Reid et al., 1993). By establishing this link between conservation and sustainable use, as is achieved by INBio, for example,
funds can be channeled directly from contractual
agreements into conserving biodiversity and drawing
up an inventory of such resources. Indirect positive
effects are also produced because prospecting agreements may channel funds to the respective local level
by means of appropriate clauses providing for the involvement of indigenous or local communities. This
can create alternatives to the conversion and/or nonsustainable use of natural ecosystems, and hence provide local incentives for preserving biodiversity
(WRI et al., 1992).
Developing countries can advance in this way
from a position as mere recipients of transferred
technology and knowledge in this field to “donors” of
genetic resources and indigenous knowledge (see
Section B 2; Lesser and Krattiger, 1994). By paying
for genetic resources, the traditional knowledge of in-

digenous communities obtains an economic value,
thus enabling its preservation. Precisely how such equitable compensation should be arranged is a controversial issue, however. Protecting the intellectual
property of indigenous groups is an area in which
major deficits exist (Shiva, 1994; Posey, 1994).
Provided that biodiversity prospecting contracts
also involve the transfer of technology and knowhow, some countries could succeed in establishing favorable conditions for the independent utilization of
their genetic resources (Reid et al., 1993; Gettkant,
1995). The long-term effects that could be attained
are certainly greater than those for a country that
confines itself purely to the supply of genetic material. Interest and cooperation on the part of pharmaceutical and biotechnology companies increase the
opportunities for “donor countries” to build their
own research capacities and thus to open up new, sustainable pathways of development. Such a process
could be realized in a series of steps:
– capacity building for collection and information
processing of biological diversity and the management of natural resource protection,
– improvements in information management (data
on the abundance and distribution of the respective species, or traditional knowledge about its effects),
– development of screening methods aimed at offering added-value products (screening of samples in
the country of origin to isolate active compounds),
– establishment of biotechnological research and
development, up to and including the independent
production of cosmetic or pharmaceutical products.
Risks of Biodiversity Prospecting
Biodiversity prospecting can also harbor substantial risks for populations, species and indeed the
stability of ecosystems (INF, 1994). These threats
generally increase in proportion to the amount of biological material that is extracted:
– The collection of small samples to screen for active compounds is the initial phase of biodiversity
prospecting projects, mostly with little impact on
the ecosystem.
– If such a sample is found to contain an active substance, more material of the same plant must be
available for detailed analysis. If the species in
question is rare or confined to a particular locality,
the amount required may already involve serious
impairment of the ecosystem. Furthermore, valuable genetic diversity may be lost through the harvesting of local populations on a larger scale.
– If a marketable product is derived from a particular substance, wildland material is often used as
the source of supply. Due to the sheer volume re-
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BOX 36
Contracts for Biodiversity Prospecting –
Three Examples
The INBio – Merck agreement
This pilot project represents a new approach in
the field of biodiversity prospecting and the first
attempt to organize financing for the conservation of biodiversity and biodiversity inventories in
exchange for rights of use (Sittenfeld and Lovejoy, 1994)
The partners:
Merck & Co., Inc. (New Jersey, USA): a subsidiary of Merck, an internationally operating pharmaceutical firm.
Instituto Nacional de Biodiversidad (INBio,
Costa Rica): a private, non-profit organization in
Costa Rica, with tight links to the relevant ministry (see Gámez et al., 1993; Sittenfeld and Gámez,
1993). INBio generates income by commercially
exploiting biodiversity resources while at the
same time giving consideration to conservation of
nature. Commercial contracts for biodiversity
prospecting concluded with INBio must meet the
following criteria:
- monetary and non-monetary payments for the
provision of samples and extracts,
- payment of a direct contribution to the cost of
maintaining the National System of Conservation Areas in Costa Rica,
- royalties paid on net sales to industry of products derived from Costa Rica’s biodiversity resources.
All profits generated by INBio are reinvested
in nature conservation.
The agreement:
The agreement was signed in September 1991
(INBio, 1994) and renewed in July 1994 with similar content (Reid et al., 1993; Sittenfeld and
Lovejoy, 1994). In the context of the global biodiversity debate, the agreement provides both parties with considerable public-relations potential.
Costa Rica profits from the improved administration of the National Park program.
Services performed by INBio:
INBio supplies Merck with approx. 10,000
plant and insect samples in extracted form obtained from the nature conservation areas of
Costa Rica. These samples are collected and identified by INBio staff and supplied to Merck for its
exclusive use for the term of the contract. Merck
obtains the right to patent any products derived

from the material. INBio retains the right to conclude agreements for joint research with other
companies.
Obligations on the part of Merck:
- training of four Costa Rican scientists in
Merck’s research center,
- US$ 1 million payment to INBio for the twoyear contract term, including a US$ 100,000
contribution to the National Parks Fund,
- US$ 135,000 for laboratory equipment and the
establishment of a modern analytical laboratory at the University of Costa Rica,
- payment of around 2-6% of the net proceeds
from sales of products developed through
cooperation with INBio.
This contract is the most discussed and analyzed biodiversity prospecting project, and a pilot
project of major importance. It cannot be transferred to other countries without adaptation, in
that Costa Rica is predestined in many respects
for such cooperation. Its rich biodiversity heritage, political stability, relatively good environmental laws and resources (25% of the land surface are designated as national parks and nature
reserves), as well as its comparatively high standards of education make it an exceptionally suitable partner.
Cooperation between Shaman, Inc. and indigenous communities
The partners:
Shaman Pharmaceuticals, Inc.: a Californian
pharmaceuticals company. Product development
is based on ethnobotanical principles, thus generating interest in cooperation with indigenous
groups. Shaman follows a policy of mutual benefit
sharing with indigenous partners and of conforming with the principles for conservation and sustainable use of biodiversity. Shaman’s approach is
complex, in that they operate several projects
with different partners.
Local indigenous communities: these are various small groups, one example being a Quicha
community in Ecuador, or Yanomani Indians in
the Amazon region. These groups are interested
in direct monetary rewards, but also in other types
of benefits, for example improved health care or
capacity building.
The contracts:
Services performed by the indigenous groups:
Cooperation with and support for Shaman in
ethnobotanical biodiversity prospecting. Shaman
interviews indigenous specialists and collects sam-
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ples. In some cases, sustained and long-term supply of natural products to Shaman.
Counter-performance on the part of Shaman:
Shaman pays direct compensation for services
rendered in accordance with the needs of the partners. The company pays part of the profits it generates into a fund administered by the Healing
Forest Conservancy (HFC).This non-profit organization was founded by Shaman when the company itself was established, and supports, with the
advice of an independent international committee
and representatives of the relevant regions, all local communities and countries in which it is active.
In this way, indigenous partners receive direct and
immediate compensation without having to wait
for potential marketing of a newly-developed
product after five or ten years. The funds are invested in projects aimed at the conservation of
biological and biocultural diversity. The basic
principle and aim is that non-product-related support for all communities provide an incentive for
the broad-based protection of biodiversity resources. Shaman is currently developing guidelines for pharmaceutical companies and other industries that work directly with the inhabitants of
the tropical rainforest (King, 1994). The company
pays for the supply of biological material, providing technical assistance and knowledge in the process. They promote the growth of local trade and
commerce to secure a long-term supply of natural
products from sustainable use and for the extraction of active substances.
Agreements concluded by the National Cancer
Institute with developing country organizations
The partners:
National Cancer Institute (NCI): a government

quired and its associated market value, there is a
major risk of overharvesting the natural stocks.
These threats and risks are exemplified by the fate
of the Kenyan shrub called Maytenus buchanani,
source of an important anticancer compound, which
was almost entirely depleted as a result of overharvesting (Oldfield, 1984). The international response
in 1994 was to include four species of medicinal
plants in the Annexes to the Convention on International Trade in Endangered Species of Wild Fauna
and Flora (CITES).
The more intense the utilization, the more important it is to have information on the species itself and
the ecosystem providing its habitat in order to assess

body in the United States operating a drug research program that has been screening natural
substances since 1960 in the search for a cure for
cancer and AIDS.
Government organizations in developing
countries: agreements are concluded, through
intermediaries (e.g. botanical gardens in the
USA), with government agencies in countries of
origin.
The contracts:
Services performed by the countries of origin:
supply of biological material to the NCI, granting
of rights to patent registration for products developed under the contract.
Obligations on the part of the National Cancer
Institute:
- royalties: the licensee of any active substance
developed under the terms of the contract
must negotiate with the country of origin over
the payment of royalties. The licensee must pay
a certain amount towards the conservation of
biodiversity, even if the substance is produced
synthetically.
- capacity building: scientists from the country of
origin can work for a period as guest researchers at NCI. The objective is to build capacities
for an indigenous drug research program in the
country of origin.
- contributions for the local indigenous population: if the institution in the country of origin
utilizes the ethnobotanical knowledge of the
local population, then the latter is involved in
planning the collection strategy.The NCI maintains secrecy on all relevant knowledge until
both partners agree to publicize. Before doing
so, however, permission must be obtained from
the traditional healer or local community concerned.

the limits to sustainability. If requirements can no
longer be met sustainably from the natural habitat,
the answer might be to cultivate the species instead.
In many cases, however, large-scale investments are
needed to develop the appropriate cultivation methods. If such reproduction is carried out in the countries of origin on small farms, this can create and alternative source of income for local people. The last
step would be to synthesize the active compound in
the laboratory, thereby decoupling the marketing of
a biological resource from the ecosystem in which it
originated. Arrangements must therefore be made to
ensure that a share of the royalties are used for the
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conservation of nature in the country of origin (see
INBio-Merck and NCI, Box 36).
Conclusions
Biodiversity prospecting contracts
The analysis shows that it is neither possible nor
meaningful to look for universally applicable regulations, due to the diversity of
– contracting parties (national governments, indigenous groups, private companies, research establishments),
– conditions (stable country with a clearly defined
legislative framework, or a large state apparatus
beyond any form of precise control),
– ultimate uses (drugs, agricultural resources, cosmetic products, etc.).
Applying a pre-defined generalized contractual
model would not be appropriate for the specific
needs of communities and states (Laird, 1993; Zerner
and Kennedy, 1994).
Nevertheless, criteria can be derived that should
be observed when drafting contracts for biodiversity
prospecting in order to attain consistency with the
objectives and provisions of the Biodiversity Convention. However – as required by the Convention –
there must be national laws governing all biodiversity prospecting contracts, because private contracting parties are not specifically covered by the provisions of the Convention. For that reason, it is crucially important that the Convention be translated
into national law and enforced through legal practice
(Hendrickx et al., 1994).
Special consideration must be devoted to the following points (see also INF, 1994):
– observance of the sovereignty rights of states over
their genetic resources (prior informed consent,
mutually agreed terms),
– guarantees for the short-term and long-term share
of benefits for the countries of origin,
– linkage between biodiversity prospecting and
measures to conserve and inventory biological diversity,
– compliance with the principle of sustainability,
particularly when large amounts of biological material are harvested,
– information and involvement of indigenous and
local people in the formulation of contracts and
participation in the profits generated by biodiversity prospecting,
– linkage with technology transfer, development of
research infrastructure and capacity building. Support for the independent management and exploitation of genetic resources by the country of origin.
If the points listed above are complied with, then
contracts for biodiversity prospecting may provide a

valuable contributions towards achieving the objectives of the Biodiversity Convention. Hopes should
not be exaggerated, however. The preconditions for
such contracts and the size of the anticipated profits
mean that not every developing country will have the
opportunity to deploy biodiversity prospecting contracts as an instrument for the conservation and sustainable utilization of biodiversity. Combined with
other forms of sustainable use, however, such as
“agroforesty” or “tourism”, they can point in the direction of environmentally sound management of
natural resources.
Unresolved Issues
One issue that is currently generating considerable debate is whether an international standardization of access regulations is desirable or not as a means of preventing dumping practices and assuring adequate sharing in benefits on the part of the suppliers
of genetic resources, as well as compliance with the
other guidelines of the Convention. At the international level, the proposal has been made that an independent institution carry out the organization, harmonization, simplification and monitoring of biodiversity prospecting contracts (Lesser and Krattiger,
1994). Whether such an institution is needed, and
whether its function can be performed by one of the
bodies created under the Biodiversity Convention
(SEI, 1994), or perhaps better through an international organization, requires more detailed investigation.
It is not always possible to specify precisely the
country of origin of a sample, in that the distribution
of species is independent of national frontiers. Were
INBio to supply genetic resources from which Merck
then derived a successful product on the market, they
would have considerable difficulty proving that the
origin of the basic biological material was Costa Rica
rather than some neighboring country.
There are also a number of open issues with respect to cooperation with indigenous groups, such as
how the “responsible” indigenous group is defined in
terms of social or topographic criteria, or whether an
indigenous organization and/or a person responsible
for the group should be selected as a contact instead.
This is closely linked to question as to who are the actual “holders” of ethnobotanical knowledge. Are
they the individual shamans or medicine women who
possess the rights to dispose of such resources, or are
we dealing with the commonly possessed knowledge
of a community? How should one proceed when the
same traditional knowledge is spread out over an entire region that has a wide variety of different indigenous peoples? Are concepts for intellectual property
rights even applicable across cultural boundaries in
the first place? These questions are debated at pre-
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sent on the international plane, but at the same time
are an area where considerable research is needed.

5.5
Recommendations for Research
The research recommendations relating to biodiversity that were put forward in the 1993 annual report have lost none of their topicality and relevance
(WBGU, 1993). Of particular relevance are those
concerning the relations between biodiversity and
ecosystem function, the adaptation of species and ecosystems to climate change and the question of economic values of biodiversity. The remainder of this
section is dedicated to recommendations that are derived from the central topic of this annual report.
Biodiversity
• Support for the global comparative biogeography
to obtain a better understanding of how biomes
and/or ecozones are distributed on the earth.
• Development of concepts for recognizing structural changes to landscapes that impair the diversity
of species and habitats.
• Development of early warning systems for particularly endangered species and/or ecosystems, with
the aim of rapid implementation of protective
measures.
• Investigation of the impacts of legal, economic
and (agro-)political conditions (e.g. global level,
EU) on biological diversity.
• Research into how a broad societal discourse on
the conservation of global biodiversity can be set
in motion, thus contributing to a clarification of
the aims and instruments of the Biodiversity Convention.
Access to Genetic Resources
• Determination and assessment of the extent of genetic erosion as well as its medium- and long-term
effects on humanity and environment.
• Acquisition of more profound knowledge on the
basic taxonomic principles (also with the help of
molecular-genetic methods) for conducting research on the gene pools of useful plants.
• Further development of methods for testing the
genetic stability of samples (e.g. in gene banks)
during regeneration.
• Making use of further potential benefits of plants,
especially with regard to the development of environmentally sound products, as well as extending
the cultivation spectrum of cultures as suppliers of
renewable raw materials.
• Application of economic assessment methods to
genetic resources.

• Effect of patent and species protection systems on
the conservation of biodiversity and genetic resources.
Formulation of Bioprospecting Contracts
• Studies on the type and scope of the mutual information of the Parties regarding the objectives of
projects and method of collecting material (prior
informed consent) as well as on the participating
social groups.
• Examination of the basic legal conditions in agreements in order to protect the rights of indigenous
and local communities, their knowledge, their customs and practices.
• Development of ideas on monitoring measures to
prevent unauthorized access to biodiversity.
• Working up proposals on legislation and incentives, both in countries where there is demand and
in the supplier countries, so as to guarantee compliance with the guidelines of the Convention concerning bioprospecting.
• Conducting studies as to whether it is meaningful
to set up an independent international institution
as an information and intermediary agency (facilitator) for mediating, coordinating and monitoring
bioprospecting agreements.

5.6
Recommendations for Action
National Implementation of the
Biodiversity Convention
The Council views the worldwide loss of biodiversity as one of the most pressing problems involved in
global change (WBGU, 1993). Accordingly, the
Council attaches great importance to measures for
practical implementation of the Biodiversity Convention. A recommended guideline for development
of a national strategy aimed at implementation of the
Convention is to place special emphasis on the crosssectional nature of the Convention (see also WRI et
al., 1992). Many fields of governmental action, from
research, planning, agriculture and forestry to problems of world trade and development cooperation,
are affected by the Convention. In this context the
Council urges that Germany’s national report and
national strategy be presented as soon as possible.
Implementation at all levels requires, however, an
awareness and knowledge of the problems and possible solutions. Considerable deficits exist in this respect according to the Council, which recommends
that discussion over objectives and contents of the
Convention be taken beyond specialized reports and
bodies to all parties concerned, even in state and local governments. Offensive public relations and me-
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dia work would contribute to raising awareness of
the life-threatening loss of biodiversity, as has been
done in the case of climate problems.
Setting up a focal point in Germany for facilitating
the exchange of information and technology transfer
– for bioprospecting agreements, too – is recommended to support the Clearing-House Mechanism
of the Convention.
Expansion of Nature Reserves
The national implementation policy should be oriented to the “Lübeck Principles of Conservation”
(LANA, 1993). This includes appropriate handling of
biological resources and a transition to sustainable
land use in all sectors. Expansion of protected areas
within the framework of the European concept of
“Natura 2000”, involving the networking of nature
reserves, as well as through the setting up and maintenance of biosphere reserves represent action for effectively counteracting the loss of biodiversity in
Germany. Revision of the Federal Conservation Act
and consistent implementation and application of
the European conservation guidelines (particularly
the fauna-flora-habitat guideline) are necessary and
long overdue.
Agricultural Subsidies
Subsidies at the wrong place in the agricultural or
forestry sector torpedo efforts to protect biodiversity
(so-called perverse incentives) through market distortion. The present system of agricultural subsidies within the EU must, therefore, be urgently coordinated
with the objectives and contents of the Biodiversity
Convention (Art. 10). In addition, implementation of
the principle of environmentally sound use in European agriculture and forestry would act as a model
for the other Parties to the Convention.
Development Cooperation
Direct financing via the GEF is only one means of
promoting the aims of the Biodiversity Convention
internationally. The other instruments of technical or
financial aid, especially with regard to development
cooperation, should also focus more on the Convention.
Environmentally Sound World Trade
Measures providing for environmentally sound
world trade could make a significant contribution to
saving biodiversity. In particular, regulations within
GATT/WTO should be coordinated with the objectives of the Biodiversity Convention (see Section C
7).

Access to Genetic Resources
Developing countries should be assisted in setting
up a scientific infrastructure, inventorying their biodiversity, conservation management and capacity
building for independent utilization of national genetic resources (extraction methods, biotechnology,
etc.).
Aid should also be provided to create focal points
in the countries of origin aimed at improving the effectiveness and control of access to genetic resources
as well as to build up capacity for negotiating, implementing and monitoring bioprospecting agreements.

177

6

Protection of Forests: Protocol or Convention?

6.1
Current trends
Forests are the dominant form of vegetation in the
biosphere, covering roughly one fifth of the Earth’s
land area, and they represent a valuable ecological
and economic resource (WBGU, 1993). Human use
has always changed forest ecosystems, but the middle
of this century marked the beginning of a radical increase in the intensity and extent of utilization, primarily in the form of destruction through clearing of
woodland for cultivation (Sharma, 1992; WBGU,
1994).
Only about half of the tropical forests are still in a
natural state. If destruction through clearing for cultivation purposes, improper use, settlement, etc. continues unabated, the area covered by tropical forests
will decline from the current figure of approx. 1.8
billion ha to 600 million ha by the middle of the
next century. Only in regions that are difficult to access will forests be able to maintain themselves. The
problem of forest destruction and degradation is likely to grow in the near future since anthropogenic
environmental changes impair the further development of forests. This may lead to large-scale collapse
of forest ecosystems (Enquete Commission, 1995).
Although the main emphasis of public interest in
recent years has been on the clearing of tropical rainforests for cultivation, the problem goes far beyond
that: the felling of the sensitive boreal and mountain
forests (e.g. in North America, Siberia and in the
Himalayas) also holds considerable ecological risks.
In this case it is the outright clearance of forests and
the use of heavy-duty machines that not only cause
harm to biodiversity, but also have serious effects on
the soil (WBGU, 1994). Irreversible losses for biodiversity take place especially when primeval forests
are cleared on a large scale, as is being done in tropical countries as well as in rainforests along the Pacific
coast (Canada, Chile). The secondary forests that
grow after the clearing, frequently reafforested with
monocultures, offer a habitat to only a fraction of the
species originally living there.

The forest areas in the industrialized countries, by
contrast, have extensively stabilized or even expanded. The main concern here is the “new type of
damage to the forests” (Waldsterben), essentially
caused by the deposition of pollutants from the air. In
Germany only a third of the forest area has not suffered damage (BML, 1993), in Poland and Great
Britain only 5-10% of the area is considered to be unimpaired (UN-ECE and CEE, 1992).
A reversal of these global trends is not foreseeable
at the present time.This makes the lack of binding instruments of global environmental policy for the protection of the forests based on international law all
the more aggravating. After the failure to draw up a
corresponding document at the UNCED in Rio de
Janeiro in 1992, where only a non-binding “Forest
Declaration” was adopted, this issue continues to be
of the utmost relevance.

6.2
Status of International Discussion
The international community has been striving to
come to a global arrangement about forests for a
long time now.A binding document failed at the 1992
UNCED due to, among other things, the resistance of
many developing countries that claim national sovereignty for their forests and resources. The result of
the Rio Summit was merely a “Non-legally binding
authoritative statement of principles for a global consensus on the management, conservation and sustainable development of all types of forests” (Forest Declaration, Box 37). The debate over an international
instrument has been intensified recently. If the necessity for a global arrangement is affirmed, then the
question of aims and instrumental structure must be
clarified. On the one hand, the issue of forests could
be treated in a separate convention (Forest Convention) while, on the other hand, it would be possible to
regulate the use of forests in a protocol to the Convention on Biological Diversity (Forest Protocol).
The positions of the various states on the question
of what concept would be appropriate for regulation
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BOX 37
Contents of 1992 “Forest Declaration”
Objectives:
– contributing to the management, conservation
and sustainable development of the forests,
– provide for the multiple and complementary
functions and uses of the forests,
– examination of forestry issues and opportunities taking into consideration sustainable forest management.

–

–
–

–
Principles:
States have
– the sovereign right to utilize, manage and develop their own resources pursuant to their
own environmental policies,
– the responsibility to ensure that no damage is
caused to the environment of other States.
Elements:
– development and strengthening of institutions
and programmes for the management, conservation and sustainable development of forests
and forest lands,
– recognition of the vital role of forests in maintaining the ecological balance, as storehouses

of forest use are not clearly defined, with the exception of the countries strongly oriented to the export
of timber. Finland and Canada, for instance, demand
a Forest Convention. Most other countries are cautious about making concrete statements on the issue
of forests.The German federal government has made
it clear that it is committed to protection of the forests, but has not yet indicated what form it should
take.
The NGOs, too, have yet to agree upon a uniform
position internationally. Some fundamentally reject
an international arrangement since the effectiveness
of such global agreements is generally called into
question. Others explicitly favor an arrangement within the framework of a Forest Protocol (Greenpeace,
1994). Even the organizations representing indigenous ethnic groups have not formed a definitive
opinion in this question.
In 1994 the first Conference of the Parties to the
Convention on Biological Diversity declared to the
CSD that it would be willing to make a contribution
to the protection of the forests (UNEP, 1994). On the
other hand, the issue is not explicitly mentioned in

–

–
–

–
–

of biological resources and sources of genetic
material,
promotion of a supportive international economic climate conducive to sustained and environmentally sound development of forests,
taking action towards reforestation, afforestation and forest conservation,
support by the international community to
strengthen the efforts of developing countries
to develop their forest resources, taking into
account the importance of redressing external
indebtedness,
provision of new and additional financial resources to the developing countries,
promotion and facilitation of access to environmentally sound technologies and corresponding know-how,
support of international cooperation,
support of trade in forest products based on
non-discriminatory and multilaterally agreed
rules and procedures as well as encouragement
of reduction of tariff barriers and impediments
to trade,
avoidance of unilateral restrictions to international trade in timber or other forest products,
control of pollutants, particularly air-borne pollutants.

the Convention’s first medium-term work program
(1995-97).
Parallel to these institutional developments, there
are a number of intergovernmental initiatives concerning forests. The focus of these initiatives is on the
definition and development of criteria and indicators
in connection with “sustainable management”. The
CSD treated the issue of forests in connection with
Chapters 11 and 15 of AGENDA 21 at its third meeting in April 1995. An Intergovernmental Panel on Forests (IPF) was set up with the aim of promoting multidisciplinary action in conformity with the Forest
Declaration at the international level. In addition to
assessing the existing institutions and instruments,
the IPF will also examine the question as to the necessity of new, binding agreements on protection of
the forests according to international law.
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6.3
Forest Protocol Within the Convention on
Biological Diversity
The definition of biological diversity is very comprehensive and includes the diversity of ecosystems
(Art. 2). The various ecotypes of forests are, of course, also covered by this definition, from boreal forests
and those in temperate zones to tropical and evergreen mountain rainforests. Thus the convention is
basically applicable to forests, which means that the
Parties have an obligation according to international
law to apply the standards of the Convention to the
forests on their territory.
All types of forests play a major role in the conservation of biodiversity (Myers, 1992; Dudley, 1992;
WRI, 1994) and are thus key regulatory elements of
the Convention. In order to implement the Convention appropriately, the forests must be included.
A Forest Protocol would have to take into consideration the objectives of the Biodiversity Convention
which encompass both the conservation and sustainable use of biodiversity. First of all, the negotiations
regarding a corresponding protocol would give the
concept of “use” a comprehensive meaning that
would not only consist of commercial use of timber
but also aspects such as land use and land rights issues, non-timber products and subsistence use. Second of all, “conservation” would be included on an
equal basis. The Convention places great emphasis
on the link between conservation and sustainable
use. Therefore, a one-sided narrowing of the issue to
include only one of the two aspects would not be possible within the framework of a Forest Protocol. Regulation of both aspects within one framework could
contribute to a resolution or avoidance of conflicts
between conservationists and forest users seeking to
obtain appropriate revenues for their products. Conversely, a regulation favoring a certain type of use, as
must be feared with a new Forest Convention, would
undermine the objectives of the Biodiversity Convention. Separation of the two aspects into different
legal instruments additionally holds the danger of
conflicts over objectives.At present there is no forum
that is required to provide for a binding treatment
and resolution of conflicts between two conventions.
If the Biodiversity Convention is compared to
Chapter 11 of AGENDA 21, one can see that the four
program sections in Chapter 11 that contain a detailed description of conservation and sustainable
use of forests, including use of timber, are contractually specified in Art. 6 to 10 of the Biodiversity Convention.This means that the political implementation
of AGENDA 21 demanded by the CSD has already

been stipulated on a legally binding basis by the Biodiversity Convention.
The Convention – like the Convention on Climate
Change – is a framework convention. It expressly
provides for protocols as implementation and specification mechanisms: in accordance with Art. 28(1)
the Parties have to cooperate in drawing up protocols.This does not mean, however, that Parties can be
forced into recognition of a binding protocol against
their will.Art. 32(1) stipulates that only Parties to the
Convention can become members of a protocol
(Glowka et al., 1994).The mechanism of a framework
agreement with protocols is intended to make a gradual regulation possible, taking into account the respective needs of the different states.
The role of indigenous peoples and local communities and their traditional knowledge is recognized
in AGENDA 21 and a strengthening of this role is required. The Biodiversity Convention gives consideration to this aspect in the Preamble as well as in Art.
n 8j, 10c, 7(2) and 18(4). The Convention fundamentally recognizes the dependence of traditional ways
of life on biodiversity. Profits attained through indigenous knowledge must be distributed justly. States
have to allow indigenous and local communities to
take part in the decisions affecting them (Art. 8j) and
preserve their knowledge and practices (Art. 10c).
The knowledge of indigenous and local communities
are to be taken into account in the exchange of technology and scientific cooperation. These provisions
thus furnish a basis for a Forest Protocol, consisting
of a detailed regulation protecting, securing and stipulating the rights of indigenous and local communities.
Some developing countries (particularly Malaysia
and India) complain that international efforts are based on a “global interest” in forests. This was put forward during the negotiations on the Forest Declaration in Rio de Janeiro in 1992 (Johnson and Cabarle,
1993).These countries fear that a global arrangement
would impair their national sovereignty concerning
use of natural resources. The doubts on the part of
these (and other) developing countries are directed
at any type of regulation, no matter whether a Forest
Protocol or a separate Forest Convention. Within the
Biodiversity Convention, however, the fears regarding loss of sovereignty are not well-founded: as it particularly recognizes the sovereignty of states to make
use of their own biological resources according to
their national environmental policy in Art. 3, while
Art. 15(1) explicitly affirms the authority of states to
determine access to genetic resources based on their
sovereign rights. National sovereignty is not impaired
by the Convention on Biological Diversity but acknowledged. As any contractual arrangement, the
Biodiversity Convention, of course, also means a
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qualification of this sovereignty, binding it to the provisions of an agreement based on international law
through its ratification. Since admission to a protocol
is voluntary (Art. 32), however, the sovereignty of the
states is not impaired by this in principle.
UNEP as the administrative UN body for the Biodiversity Convention would have responsibility for
a Forest Protocol, whereas a Forest Convention
would probably be administered by the FAO. Consideration of ecological aspects is undoubtedly more
likely under UNEP auspices than under the primarily use-oriented FAO. A protocol would strengthen
the role of the Biodiversity Convention and thus that
of UNEP, leading in turn to greater consideration of
ecological aspects internationally. The same applies
to the distribution of responsibilities at the national
level (ministries in charge).
A financial mechanism already exists for the Biodiversity Convention, the Global Environmental
Facility (GEF). On the one hand, a Forest Protocol
would be able to utilize the funds of the GEF and, on
the other hand, the Parties would be able to develop
new or additional financing mechanisms for the protocol.

6.4
Convention for the Protection of the Forests
The current initiatives on forests as well as the
interest groups that demand an arrangement separate from the Biodiversity Convention primarily advocate regulation of timber use. The following, therefore, is not based on a protection-oriented convention but on one whose contents are still undefined.
All arguments in favor of a new convention are founded on the hope of improving the current situation
of the forests in this way. The different interest
groups naturally have different conceptions about
what “improve” means. The following arguments are
rather speculative regarding the possible regulations
since what can be achieved in negotiating a new instrument depends on the governments . With the exception of greater openness for possible Parties, these arguments are not of a legal nature but primarily
of a political and economic nature.
A waiving of national sovereignty is not expected
in a new Forest Convention so that the fundamental
principle of sovereignty over natural resources that
has applied since the 1972 conference in Stockholm
will not be changed in all likelihood.
Furthermore, there is hope that the legal position
of indigenous and local groups will be strengthened
through a Forest Convention: land use rights could
be justly granted and a right to codetermination on
the part of indigenous groups might be recognized on

the basis of international law.This depends on the political will of the negotiating parties, which does not
seem to be pointing in this direction at present, however. In addition, a corresponding result can be
equally achieved within the framework of the Biodiversity Convention, which has already laid the foundation for improving the position of these groups
(Preamble, Art. 8 j and 10 c).
A special advantage of a newly negotiated Forest
Convention would be that all states could become
members without any requirements, while according
to Art. 32(1) ratification of a Forest Protocol would
be tied to adoption of the Convention. It must be noted here that, given the very broad participation in
the Convention (more than 170 signatory states,
more than 110 Parties), this circumstance would not
represent a major obstacle in the negotiations, especially since the countries having great interest in a
Forest Convention (timber producers such as Malaysia, Finland, India, Canada and Sweden in addition to
consumers such as Japan, Germany and the USA)
have signed and (except for the USA) also ratified
the Biodiversity Convention. Moreover, an equal
right to be consulted on the part of the countries that
are not Parties to the Convention and negotiation of
an “attractive” Forest Protocol might be an incentive
for the still hesitant states to sign the Biodiversity
Convention.
Another argument put forward is that new negotiations for a Forest Convention may bring more interest groups to the negotiating table than through the
Biodiversity Convention. This does not make sense,
however, since in accordance with Art. 23(5) any
interested party can take part in negotiations within
the framework of the Biodiversity Convention anyway. Furthermore, every country is entitled to include interest groups in their delegation, as is customary practice.

6.5
Conclusions and Recommendations for Action
Forest Protocol / Forest Convention
The dramatic pace of forest destruction requires
rapid, immediately effective action. Since both the
objectives and basic conditions of the Biodiversity
Convention have been contractually stipulated and
the major institutions for implementation have been
set up, a Forest Protocol would presumably take less
time for negotiation than drawing up a completely
new Forest Convention (Lyke and Fletcher, 1992). If
the obligation to conserve the forests were not incorporated into a new Forest Convention, its environmental policy significance would be questionable. A
regulation of forest use separate from the Biodiversi-
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ty Convention may lead to its decisive weakening
and marginalization.
It is argued that the protection of biodiversity
would not have to be regulated within a Forest Convention since at least the Parties are required to comply with the provisions of the Biodiversity Convention anyway – even with regard to other international
agreements (Art. 22). However, based on the way national and international cooperation functions today,
one cannot expect right from the beginning that the
fundamentally binding norms of the Biodiversity
Convention regarding conservation and sustainable
use of biodiversity will be observed after negotiation
and implementation of a Forest Convention. The Biodiversity Convention is a framework convention
whose norms are broad and open to many possible
forms of regulation of forest use. The argument of required compliance with the Biodiversity Convention
does not appear to hold water in view of this background. Moreover, it is not very probable that conservation aspects will be established in a Forest Convention, given the great interest of many timber-exporting countries in a use-oriented Forest Convention. This means it is also unlikely that the multitudinal value of forests (forms of vegetation with great
biodiversity, CO2 sink, significance for the provision
of fresh water, etc.) will be given appropriate consideration alongside timber production in a Forest Convention.
Conversely, the timber-exporting nations (e.g.
Canada) argue that a new convention would prevent
the various aspects of forests (climate protection
function, biodiversity, use for development and the
economy) from being “split up” among different protocols and instruments. The counterargument to this
is that key aspects of dealing with forests, i.e. sustainable use and conservation of biodiversity, are mentioned as equal goals in the Biodiversity Convention.
Forums for International Cooperation
The Vienna Convention for the Protection of the
Ozone Layer and its protocols, the Framework Convention on Climate Change and its implementation,
the recently adopted Convention to Combat Desertification and the Convention on Biological Diversity
already require a great commitment on the part of
the Ministries of the Environment and Development
as well as departments and institutions. A Forest
Convention would result in further fragmentation of
the capacities available through international cooperation since more extensive cooperation than in the
past cannot be expected.
It must be kept in mind that the human resources
of the developing countries, in particular, are limited.
Many countries are only able to send a single representative to negotiations.A Forest Convention separ-

ate from the Biodiversity Convention would increase
personnel needs even more. A Forest Protocol would
also mean greater labor requirements, but they
would be less in comparison to a new convention because the negotiation and administration of the protocol could be handled through the national structures established by the Biodiversity Convention.
The latter permits all interested non-governmental organizations to take part in the Conferences of
the Parties as observers (Art. 23/5). The participation
of the NGOs is a result of the Rio process, which is reflected in Chapter 27 of AGENDA 21. Comparable
participation in a new Forest Convention would first
have to be negotiated. Art. 23(5) of the Biodiversity
Convention guarantees the NGOs a formal status
that would also be applied in a Forest Protocol.
Forests as an Integral Part of
Biodiversity
The Biodiversity Convention with its broad approach and its objectives covering both conservation
and sustainable use most certainly offers a suitable
framework for a binding instrument of forest protection based on international law. Nevertheless, a Forest Convention might also represent a meaningful
approach, but only if its objectives place equal importance on protection or conservation of forests as on
use, in addition to the other major points.Thus far appropriate objectives and contents of a new Forest
Convention supported by a consensus have not
emerged and the duration of this process is not foreseeable. This does not necessarily mean that a Forest
Protocol will be much easier to reach since in both
cases the same representatives of the various interests would be involved in the negotiations. In any
case, however, a Forest Protocol would be bound to
the objectives and contents of the Biodiversity Convention, which has already met with great approval,
to the surprise of many. In addition to the advantages
of a Forest Protocol already mentioned, one should
not underestimate the fact that the stability and significance of the Biodiversity Convention would be
reinforced by successful conclusion of such a protocol. However, it is uncertain whether future Conferences of the Parties to the Convention will decide on
a regulation of forests based on the current political
situation. It must be pointed out that the issue of “forests” is an integral part of the issue of “biodiversity”
and that an arrangement within the framework of the
Biodiversity Convention, whose principles have to be
complied with in political and administrative measures, too, appears meaningful. For these reasons the
Council recommends that the German federal government commit itself to a Forest Protocol within the
framework of the Convention on Biological Diversity.

The GATT/WTO Regime – The Greening of World Trade

7.1
Globalization of Economic Activity
The economies of the world are becoming increasingly integrated. This is evidenced in particular by
– globalization of markets,
– increased interdependence of trade,
– greater mobility of labor, capital and knowledge,
– internationalization of production and increasingly complex ownership patterns,
– the predominance of multinational corporations,
– the formation of large economic blocs (above all
the EU, the Nafta, the Mercosur and, in future, the
Association of Pacific Economies (APEC)), each
featuring a major degree of internal coordination
of economic policy.
The consequences of these developments, simply
put, are
– increasing international exchange of goods and
commodities, resulting in growth of transport activities,
– increasing global growth rates, mainly in eastern
Asia (equilibrium effect). The term equilibrium
effect generally refers to the impact on economic
growth rates. This is compounded by structural effects involving changes in sectoral, regional and
company size structures.
Intensification of competition with respect to
internationally traded goods leads to
– growing international division of labor, with increasing sectoral specialization of countries participating in trade (structural effect),
– increasingly rapid geographical diffusion of
knowledge and technologies and, in certain fields,
– a mutual convergence of preferences on the part
of the population – relating to lifestyles, for example, or environmental awareness.
These develoments reflect substantial global
changes, and they are connected to variuos regional
and global environmental effects (see WBGU, 1993
for a definition of global environmental effects).
Therefore, the issue of ‘Trade and Environment’ has

become increasingly prevalent in the public discussion.
Negative environmental impacts (environmental
stresses) can be expected if, for example
– emissions and/or waste increases due to a higher
level of transport operations (growth in the number of vehicle kilometers per year) and/or the
equilibrium effect (boost in economic growth),
– resource consumption rises or
– industries consuming scarce environmental resources shift their operations to countries with lower environmental standards.
Potentially positive impacts (mitigation of environmental stress) can arise if
– growth effects in countries severely affected by
poverty create scope for more environmental protection,
– exchange of goods leads to faster diffusion of innovative, low-emission technologies or
– a higher level of environmental awareness is generated via the transfer of knowledge associated
with the exchange of goods and factors.
These phenomena are closely linked to general economic developments, such as the declining significance of transport costs as a percentage of the amount of added value, but are also an expression of political decisions, such as the integration policies of the
various economic blocs. Another dimension here is
that of global institutional frameworks, one of which
being the General Agreement on Tariffs and Trade
(GATT). This agreement
– has had a crucial influence on world trade since
1947,
– established, following adoption of the international trade agreements of the so-called Uruguay
Round in Marrakech on April 15, 1995, a new
phase of world trade liberalization in which environmental protection shall play a greater role in
future, and which
– has attracted frequent criticism recently in connection with environmental issues.
Implementation of the new GATT agreement got
underway in early 1995 following ratification by the
U.S. Congress. In consequence, the Council now in-
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cludes the so-called GATT regime (Helm, 1995)
among the topics to be dealt with. As a first step, the
policy of GATT is subjected to critical appraisal,
whereby the principal focus concerns the interests
and positions of the respective contracting parties.
This is followed by a description of the Marrakech
decisions, and after that it GATT will be assessed in
terms of broader environmental issues. (The term
GATT is used in the following sections, despite the
fact that this was formally superseded by the WTO
on January 1, 1995.) A transition can then be made to
selected recommendations for action and research.

7.2
The GATT Regime

7.2.1
Brief Outline
GATT is a multilateral trade agreement, formally
speaking, although de facto it functions as an international organization (Senti, 1994). Its supreme organ is
the Session of Contracting Parties consisting represenatives of each GATT signatory, which may pass resolutions by majority vote. Until the end of 1994, the
GATT Secretariat was an administrative body without political powers, located in Geneva, that monitored compliance with the GATT provisions. Changes to the rules may be made at periodic bi- or multilateral “rounds” of negotiations between the representatives of the member states. There is also a special procedure for resolving disputes arising from trade restrictions by member states and/or for dealing
with issues involving interpretation of the agreement’s provisions, in which ad hoc committees of independent experts (so-called GATT panels) issue
recommendations that become binding on member
states once they are accepted by the Session of Contracting Parties. All of these agreements, institutions
and procedures are commonly referred to as the
GATT regime. The so-called Uruguay Round (the
8th and final multilateral round of negotiations) was
opened in 1986 under this GATT regime, and finally
came to an end in Marrakech in April 1994 (date of
adoption) after years of tough bargaining. Following
ratification by the signatories, it entered force on January 1, 1995, thus opening a new phase of GATT policymaking that will be examined more closely in a later section.
To this day, GATT rests on the belief that free trade, and the international division of labor and/or specialization that ensues, serves to increase the welfare
and prosperity of populations worldwide. The princi-

ples for achieving this liberalization of trade are those laid down in the Agreement:
– that each signatory apply its trade regulations in
the same manner to all other signatories (“mostfavored nation” requirement),
– all “like” products must be granted the same treatment as domestic products (non-discrimination or
“national treatment” requirement) and
– reciprocal application of all GATT rules among
the contracting parties (reciprocity).
In laws and treaties it is not just the key articles
that are important, but especially the various exception clauses. This also accounts to GATT. In customs
unions and free trade zones, as well as towards developing countries, exceptions may be made to the principle of most favored nation status. Article XI provides for exceptions to the ban on quota restrictions,
and Article XX opens up the option for trade restrictions in order to achieve political goals of higher priority. Under Article XI, export bans may also be imposed on important goods and thus also on certain
environmental assets or resources (such as animals).
In addition, Article XX allows for trade restrictions
“necessary to protect human, animal or plant life or
health” or relating to “the conservation of exhaustible natural resources”, i.e. in pursuit of environmental aims. The general stipulation of GATT is that these restrictions may not give rise to arbitrary discrimination between countries or to hidden trade barriers.
When evaluating GATT from the environmental
perspective, one has to take into consideration that
the agreement was originally intended – in 1947, after plans to establish an International Trade Organization had failed – as a provisional international
treaty for liberalizing world trade. It was aimed at
making the free trade paradigm a central element of
world trade and at the same time at counteracting
segmentation of the world economy, as had occurred
to the detriment of all during the interwar period. No
consideration at all was given to environmental protection, since neither at national nor international level was this a political issue.The fact that the term environment does not appear in GATT is therefore a
reflection of the particular concerns of that time, namely reconstruction of an efficient world economy
and the desire to achieve this by trade liberalization.
In general, however, the GATT agreement was
and continues to be open for further amendments
and additions. There has always been scope for supplementary agreements or new interpretations of
particular Articles (e.g. by the GATT panels), as well
as the permissibility of trade measures in certain exceptional cases. What is also interesting in this connection is that the GATT Secretariat presented a study as early as 1971 on “Industrial Pollution Control
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BOX 38
GATT and the Environment – a Chronology
1947

1971
1971
1990
1991
1991

1992

1993

formal adoption of GATT (General
Agreement on Tariffs and Trade), October 30, 1947
Trade and Environment Working Committee founded
“Industrial Pollution Control and International Trade” study
GATT panel decision on Thailand’s import barriers on foreign cigarettes
First GATT panel decision on the tunadolphin case (Box 39)
Reactivation of the GATT Group on Environmental Measures and International
Trade. The tuna-dolphin conflict marks
the beginning of public debate on environmental acceptability of trade.
GATT states its basic principles on the
subject of trade and the environment in
its “Trade and Environment Report”, arguing that trade and environment are essentially compatible, in that free trade enables the growth rates necessary to finance environmental protection.
Completion of the Uruguay Round. En-

and International Trade” (see Box 8 and 39 on environmental activities under the GATT regime). The
paucity of environmental references in GATT was
due primarily to the specific structure of interests on
the part of the member states.

7.2.2
Interest Structures Within GATT
Interest Types
Before the text of the General Agreement, the panel rulings to date, or indeed the institutional structures within GATT can be properly understood, it is
essential to consider the different interests of the
member states. While trade liberalization probably
improves a country’s overall welfare, it is also true
that, with sectoral and regional variations, there are
not only winners but also losers in this process – with
the latter demanding protective measures from their
respective governments. In the past, individual states
made repeated efforts to gain competitive advantage
by means of protective measures (trade restrictions),
or to coerce other states to react in a certain way by

vironmentally relevant changes are primarily those in the Agreement on Agriculture, according to which payments
made in the context of environmental
programs are explicitly permitted, as are
environmentally specific exceptions in
the TRIPS agreement (Trade Related Intellectual Property Rights), which stipulates that inventions can be excluded
from patenting if serious damage to the
environment might be the result.
1994
Second GATT panel decision on the
tuna-dolphin case (Box 39)
4/1994 Ministerial Decision on Trade and Environment adopted in Marrakesh: environmental aspects of trade are anchored in
the new WTO, especially through the definition in the Preamble of sustainable development as an objective, through the
establishment of the Committee on Trade
and Environment and the admission of
environmental experts in conflict resolution procedures.
6/1994 First public hearing of NGOs at GATT
headquarters, further consultations between the WTO Environment and Trade
Committee and NGOs are planned.

applying trade policies. In other words, despite the
free trade paradigm, GATT has had to deal with protectionist actions throughout its history.
To what extent trade restrictions can be enforced
depends largely on the international positions of the
individual states concerned. States with a high volume of foreign trade have displayed the greatest capacity for imposing such restrictions, with the result
that important producer groups in these countries
have repeatedly demanded new protectionist measures from their governments. In states with little foreign trade, interest in protectionist measures on the
part of producers has usually been less, since one
could assume from the outset that protectionist regulations would be difficult to enforce or would trigger countermeasures by important trade partners.
A basic and simplified distinction can be made
between the following groups of states as regards
these positions of power and interest:
– the world gravitation centers, i.e. those states or
combinations of states with relatively high and
highly diversified foreign trade volumes,
– those states with a major interest in foreign trade
on account of initial natural or economic condi-
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tions (e.g. the members of the so-called “Cairns”
Group during the Uruguay Round) (this group,
which derives its name from the Australian city
where the first session of the member states was
held, was formed during the Uruguay Round, included the principal exporters of agricultural produce and opposed protectionist measures aimed
at influencing these commodity flows. Its members are Argentina, Australia, Brazil, Canada, Chile, Columbia, Hungary, Indonesia, Malaysia, New
Zealand, the Philippines, Thailand and Uruguay),
– states with a powerful interest, on account of their
high economic growth potential, in the intensified
integration of world trade (especially the growth
economies in Asia),
– states which function primarily as suppliers of basic commodities (above all the OPEC nations and
the states in the former Soviet Union),
– states with a priority interest in inexpensive imports, on account of their low economic growth
potential in the short term (e.g. Black Africa).
This is a simplified classification to the extent that
allocation of a particular country to either of the two
categories “protectionism” or “free trade” will depend on the sector or sectors concerned, and need
not apply across all sectors. The USA, as a hegemonial power, has promoted and secured a liberal world
trade, but this has not prevented it from pursuing
protectionist policies in agriculture and textiles, for
example.
However, this rough classification shows the diversity of interests brought together at the GATT negotiations and the respective “clout” of their representatives. The dominating position of the world
gravitation centers within the world trade system
renders it virtually impossible to make decisions
against their interests, since they can threaten to exclude others from their markets. For representatives
of other groups of states, the realization of such
threats would always mean economic drawbacks that
could not be offset by any unilateral measures. This
explains why mainly the world gravitation centers
were able to impose and enforce numerous barriers
to free world trade (Grossmann et al., 1994). Their
intervention has resulted in the exclusion of entire
sectors from the GATT regime (agriculture, textiles,
aircraft construction), and the imprecise operationalization of the anti-dumping and anti-subsidy measures offered scope for actions fired by protectionist
ambitions (Mavroidis, 1993). This also explains the
numerous exceptions for regional associations and
hence the continued formation of economic trading
blocs (Borrmann and Koopmann, 1994). The latter
took advantage of available options, above all for
preferential agreements with individual states on the
lifting of trade restrictions, for example the preferen-

tial treatment afforded by the EU to the so-called
ACP states, i.e. the previous colonies of the EU member states in Africa, the Caribbean and the Pacific (as
regards preferential treatment regulations, see DIW,
1994).
The concentration of GATT efforts on the elimination of tariffs also led to a rise in nontariff trade
barriers (nontariff trade barriers are measures that
cannot be construed as customs duties, e.g. quality
standards for products and processes, import quotas
or restricted access to official approval procedures
for the commencement of production and marketing
activities. Whereas in the case of customs duties the
barrier to trade is effected through a direct increase
in the cost of the good, non-tarifficated restrictions
do not exert a direct influence on price). Typical of
these are “voluntary” self-restrictions by exporters,
by means of which the world gravitation centers especially have been able to exert influence on other
states.
This corresponded with the way in which the implementation of decisions within GATT itself was organized. A panel comprised of independent trade experts adjudicated on violations of GATT rules. However, the recommendations of such panels did not obtain binding force unless all contracting parties gave
their unanimous approval, thus permitting the powerful trading nations to block any trade restrictions
not in their favor. Because the possible sanctioning of
violations must be carried out in the respective sector
by the states bringing the action, disciplinary effects
can only be brought about by the world gravitation
centers, since a high market potential is required for
trade restrictions to have any noticeable impact on
the volume of foreign trade of the states against
which action is taken. Despite the free trade postulate, the GATT regime has seen a fragmentation of
trade flows and numerous regulations that bolster
the dominant position of the world gravitation centers – developments that GATT was originally supposed to prevent.
In contrast, the countries with low per capita income exploit their exemption from the principle of
reciprocity by not reducing barriers to trade in their
trade laws. This lack of willingness to make concessions, on the one hand, and the strong negotiating position of the world gravitation centers, on the other,
led to past multilateral negotiations achieving little
genuine progress beyond the reduction of certain tariffs.
Implications for Environmental Policy
The interests outlined above reveal clearly why
environmental concerns have played a minor role in
GATT so far.As already shown, protection of the environment may not have been a socially or politically
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relevant topic when the Agreement was originally
drawn up (adoption was on October 30, 1947) But
the Agreement itself was always open for relevant
amendments, additions and revised interpretation.
Furthermore, the development of GATT to date has
been characterized by tough bargaining for further
liberalization of world trade alongside permanent
defensive measures against new forms of protectionism. A virtual blockade against the liberalization of
world trade was engendered above all through the
formation of economic blocs, which were able to negotiate special arrangements for specific areas of the
economy or selective agreements on account of the
power they wielded. Reference was sometimes made
to Articles XX(b) or XX(g) in this connection, which
permit import restrictions “necessary to protect human, animal or plant life or health” or “relating to the
conservation of exhaustible natural resources”. As
actual practice shows, these exceptions can indeed be
applied to environmental protection objectives.
However, the vaguely defined scope they offer must
be utilized and well-founded. That there have been
few initiatives in this connection is not attributable to
GATT alone, but above all to the reticence of the major economic blocs in the field of environmental policymaking.
Another aspect is that GATT has treated these
few environment-related initiatives in a very restric-

BOX 39
Important GATT Panel Rulings of Relevance to
the Environment
1990 – USA vs. Thailand: import ban on
American cigarettes
With the exception of a small number of licensed brands, Thailand imposed import restrictions on foreign cigarettes until 1990, justifying
these barriers with Article XX(b) GATT, according to which measures “necessary to protect human (...) life or health” are permitted. Foreign cigarettes, the argument ran, contained more harmful additives. However, a GATT panel ruled that
the ban was not “necessary” as required by Article XX, in that there were less GATT-inconsistent means of achieving the stated goal of protecting the health (OTA, 1992), and therefore inconsistent with GATT.

tive fashion until now, and that serious interpretational problems have arisen in this context. The restrictive attitude of GATT was partially an expression of the risk, which cannot be excluded, that these
exceptions might be misused in order to pursue a covert form of protectionism. One example concerned
the import ban on cigarettes imposed by Thailand
(Box 39). In the latter case, problems arose with the
interpretation of the requirement of Article XX(b) –
measures which are “necessary to protect human, animal or plant life or health” are permitted – and Article XX(g), which stipulates that measures must relate
to “the conservation of exhaustible natural resources” (Helm, 1995). The “necessary” and “relating
to” conditions cause substantial interpretational difficulties. This is compounded by the fact that important principles in the field of environmental policy, in
particular the “polluter-pays principle”, have not yet
been accepted by GATT as valid arguments.
Another prevalent example of restrictive GATT
decisions was the “Tuna-Dolphin Case” (Box 39), in
which the import ban imposed by the USA on Mexican tuna fish was rejected by a GATT panel. The arbitration verdict of the panel has not yet been accepted by the contracting parties and therefore has
no value as a GATT precedent (as at April 1995).The
case is interesting above all because the issue in question does not involve the assessment of products or

1991/94 – Mexico vs. USA: the tunadolphin case
One of the most prevalent conflicts in the trade/environment field is the famous tuna-dolphin
case. In February 1991, a GATT panel was called
to decide on a U.S. trade embargo on Mexican
tuna fish. The USA justified its embargo by claiming that Mexican tuna fishermen were using methods that caused excessive dolphin kill ratios as defined by the U.S. Marine Mammal Protection Act
(MMPA). This law prohibits the import of fish or
fish products from countries that do not apply regulations similar to that in the USA for protecting
marine mammals.The panel found that the import
ban operated by the USA was an unacceptable violation of GATT principles. In a second panel decision on the same issue in 1994, the panel again
found the embargo to be inconsistent with GATT,
but based this on an important qualitative change
to the effect that it is possible under GATT to
strive for the protection of the environment and
natural resources extraterritorially by means of
trade measures.
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their quality (including environmental impacts), but
production methods (or fishing methods in this case),
thus raising the fundamental question as to what extent certain nations may “impose” production processes on others via import bans. Considerable reservations have been expressed within GATT regarding
the use of trade policy as an instrument for extraterritorial environmental or social policy.
The situation, to summarize, is that restrictions
and open issues continue to exist in the trade/environment field. In essence, the only environmental
concerns which have been respected so far have been
those relating to the international exchange of goods
or which have a bearing on global environmental assets. Another issue now raised is the extent to which
multilateral environmental agreements (MEAs)
should imply obligations for the GATT regime, or to
which important environmental principles – the “polluter-pays principle”, for example – should apply within GATT as well. The definition of dumping, normally interpreted to mean non-cost-adequate price
differentials between domestic and foreign products
aimed at dominating foreign markets, also needs reviewing. Clarification is needed as to whether the
term is applicable to cases in which certain countries
deliberately opt for low environmental standards in
order to acquire international competitiveness (ecodumping). A central issue here is the extent to which
environmentally harmful production processes can
be made the object of protective measures.

7.3
The Marrakech Decisions
The decisions taken at Marrakech in 1994 are designed to bring about important structural changes to
the GATT regime. In brief, the following changes
were made:
– Protection and preservation of the environment
and the principle of sustainable development are
explicitly included in the Preamble as important
objectives.
– The newly-established World Trade Organization
(WTO) represents an important organization for
implementing and monitoring the GATT rules.
– Further reductions in tariffs (e.g. by about a third
for industrial products) were agreed upon, and improvements were made to existing rules for free
world trade.
– The GATT rules shall also apply in future to the
service industry.
– Intellectual property rights have been extended to
cover trade with copyright, patents and further industrial property rights.
– Direct investments abroad shall be facilitated.

– Product-related subsidies in the agricultural sector shall be cut by one fifth, market access to agricultural markets will be facilitated, and subsidies
for agricultural exports are to be cut.
– Existing import restrictions in the textile field are
to be dismantled.
– Liberalization of government tendering practice
will be extended.
– Dispute settlement procedures have been reformed.
The inclusion of environmental protection as an
explicit goal in the Preamble to the Agreement came
at a late stage and was a contentious issue. The USA,
in particular, demanded the inclusion of social and
environmental standards shortly before final adoption in Marrakech, causing concern among developing countries especially where experience with
NAFTA (so-called eco-protectionism) was still fresh
in their minds. In the Council’s opinion the integration of environmental aspects into the GATT regime
has yet to be accomplished. Consideration must be
given to the fact that trade policies geared to environmental protection will only lead to significant
change if major flows of goods are affected.
The task of the World Trade Organization since
the beginning of 1995 has been to monitor compliance with GATT and, in place of the previous negotiation rounds, to organize its further development.
This enhancement of the WTO’s powers vis-à-vis the
GATT Secretariat therefore makes the WTO the
third pillar in the international trade system alongside the International Monetary Fund (IMF) and the
World Bank. It must also dedicate its efforts to the
objective of environmental protection as laid down
in the Preamble. A Committee on Trade and Environment makes recommendations to the WTO on
how to achieve these objectives. Permissible trade
barriers may not include measures that involve “arbitrary or unjustifiable discrimination” of individual
states. There are no criteria as yet for defining the
terms “arbitrary” or “unjustifiable”, or at least the
views of member states diverge considerably on this
point.
The world gravitation centers are increasing their
efforts to standardize environmental norms with respect to goods and services, as well as to production
processes. Arguments in support of such efforts are
the preservation of competitiveness (prevention of
“eco-dumping”) or the application of globally necessary protective regulations to all states (Young,
1994). Countries with low per capita incomes, on the
other hand, refer to their rights to protect their locational advantages and stress the primary responsibility of the world gravitation centers for global environmental problems (Mehta, 1994). In order to arrive
at effective agreements, coordination is needed bet-
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ween the member states on the criteria for determining the utilization of global environmental functions,
as well as agreement on the instruments that are then
applied. In view of the complicated justification for
anti-dumping measures and the scope for interpretation that results as a consequence, it is unlikely that
all GATT member states will accept the need to take
action in the environmental policy field. The consequences are either to dispense with permitting trade
barriers in favor of environmental protection, or to
interpret permissibility options in a protectionist
manner (especially on the part of the world gravitation centers).
The procedures for arbitration or decision-making
may be of even greater importance for environmental policy. Amendments to the decision-making process are aimed at curtailing the dominant influence of
the world gravitation centers (Großmann et al.,
1994). In particular, this involves an explicit prioritization of countries with low per capita incomes within the dispute settlement procedure and hence a departure from the principle of unanimity. If violations
against GATT principles are objected to, negotiations between the parties in the conflict, possibly with
the involvement of a mediator, shall be preferred to
other instruments. A settlement procedure before a
court of arbitration cannot then be rejected by affected states, and decisions made can only be changed by a unanimous decision of the GATT contracting parties or by a judicial appeal body called in to review the legal correctness of the decision. If claims to
compensation are established in such a procedure
and the state against which the action has been brought is not prepared to settle such claims, then measures and/or sanctions can be taken by WTO members
across all sectors, also in connection with other treaties. Experience shows, however, that sanctions do
not really take effect until at least one world gravitation center implements such measures. A reduction
in the influence of individual members also serves
the objective of greater transparency of decisionmaking processes through consultations of independent experts, especially environmental experts and
representatives of non-governmental organizations
(whereby no statements have been made as yet on
the legitimation of particular groups or individuals).
Another important aspect for environmental policy is the declared will to include previously excluded
areas (especially agriculture and textiles) in the general reduction of tariffs. However, the level of tariff
reductions and special regulations that exist for particular states put limitations on the positive impacts,
especially for countries with low per capita incomes.
There is even the possibility that net importers of agricultural produce among the developing countries
will suffer a worsening of welfare as a consequence of

reduced agricultural subsidies and agricultural surpluses (Nguyen et al., 1993). However, since the general level of tariffs is also declining in the industrial
field, there is a chance of more diversified integration
of developing countries into the international division of labor. This may lead in such countries, on account of the structural effects, to long-term changes
in the utilization of environmental resources – changes, however, which are difficult to forecast.
The continued existence of exceptions for regional
associations (customs union, free trade areas) might
lead, however, to any further measures to dismantle
trade barriers on the part of world gravitation centers
vis-à-vis states with low per capita income being
made dependent on compliance with political or social criteria (e.g. under the EU’s General System of
Preferences). Because individual groups of states can
pursue normative-political goals in relations with
particular states, the issue is raised in the global context as to the legitimation for such a transboundary
policy. This raises, in turn, the question regarding the
extent to which one country’s political will can be
“forced” upon other countries through trade policies.
In addition to the inclusion of services (with provisions for many exemptions), the new rules governing the protection of intellectual property create
greater incentives for international undertakings to
transfer their know-how. The same applies for the facilitation of direct investments. This will likely benefit companies in the world gravitation centers (Oppermann and Baumann, 1993), whereas in countries
with low per capita income problems with access to
essential commodities (e.g. seed) can be expected,
obstructing an efficient approach to the use of environmental resources.
In conclusion, the agreements adopted at Marrakech have opened up opportunities for change in the
direction of more environmental protection. Global
environmental assets had been excluded from the
GATT regime before, and globally relevant externalities could only be internalized on condition that they
met the restrictive requirements of the relevant clauses governing exceptions or protective measures.
Change may therefore come about in this area. However, to what extent the new dispute settlement procedures will actually operate in favor of more environmental protection remains to be seen. The objective of creating free trade relations, the classical
GATT goal, was a priority concern in Marrakech as
well. A boost to growth is expected that will generate
production increases worldwide in the order of US$
750 billion annually (GATT Secretariat, 1993; for estimates on the consequences for welfare see Goldin
et al., 1993). This growth will also have environmental impacts. However, there is some contention as to
the regional distribution of these productivity and
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environmental impacts, one factor being the differences in of protectionistic opportunities of different
states. To that extent, the institutional changes achieved through WTO disclose the possibility for the integration of other issues, and hence that of environmental protection, into the world trade regime. Much
will depend, however, on the actual behavior of the
major economic trading blocs and industrial nations,
especially the structural changes in production and
consumption brought about by trade liberalization.

7.4
Free Trade and the Environment

7.4.1
Free Trade Classical Arguments
A summary analysis of GATT with particular reference to environmental policy raises two fundamental issues:
– Is free trade, the prime objective of GATT, compatible with the requirements of environmental
protection?
– To what extent are there options for improved integration of environmental protection within
GATT?
The following remarks focus on the first question,
the second being dealt with in a later section.
As far as the first issue is concerned, the positions
range from the assumption of a harmony of goals
between free markets and improved environmental
protection (supply of environmental functions)
(GATT, 1992) to the assumption of irreconcilable
conflict (Daly and Goodland, 1994). Following the
classical argument, then trade activities – from the
extraction of commodities through production, processing, transport, consumption to waste disposal –
are desirable for society because they lead to macroeconomical efficiency if their benefits exceed the total costs, including positive and negative impacts on
the environment. The main problem here is how to
operationalize the evaluation criteria (Klemmer et
al., 1993). Especially in a global context it is impossible to fully identify, quantify and monetarize all socially relevant costs and use components of trade activities – only rough approximations are feasible. Nor
is it possible to determine the desirable volume, extent and the structure of world trade. For this reason,
it is essential to investigate the extent to which the
relevant participants can be induced to change their
behavior in the direction of greater efficiency by establishing certain institutional conditions that also
take environmental factors into account. The follow-

ing criteria could be of particular significance for such
an institutional framework:
– There is an extensive and equal integration and
processing of available information on the value
of traded goods, rights and services, as well as the
environmental functions involved (although one
must realize that these preferences can only be
formed and articulated at the immediate individual level).
– Incentives are provided to the trading parties to
develop improved processes for raw material extraction, production, processing, transport, consumption, waste disposal and in the performance
of trade activities in order to achieve greater efficiency in the utilization of resources.
– The transaction costs (for introducing institutional
procedures, identifying the relevant participants
and required information, ensuring coordination
between participants as well as follow-up checks
and possible sanctions in response to non-compliance with agreements) must not exceed the benefits of the procedure in question (including welfare effects due to intensified international division of labor, reduction of environmental stresses
resulting from poverty and/or prosperity, more
powerful incentives for developing and transferring know-how).
The expansion of international trade would then
lead to the possibility of internalizing in prices additional information about the scarcity of resources,
and hence also the environment in other states. This
would result, as a consequence of the differenct conditions, in divergent potentials for producing goods
or services, which in turn would be expressed in different cost structures worldwide. The adjustment of
the supply of goods produced in individual countries
with different cost structures to existing global demand through world markets would enable the structure of supply to be based on the comparative cost
advantages of the respective economies within the
international division of labor. This would also mean
certain states having locational advantages, as a result of their natural conditions, for those economic
activities which involve especially intensive use of
environmental functions. These locational advantages would then be reflected in lower prices for
products from such states on the world markets.
This is the essential conclusion drawn by the advocates of international free trade and thus the basic
goal of GATT: free trade is supposed to lead, via improvements in the exchange of goods and division of
labor (specialization), to a global increase in welfare
which, as a consequence of the intensified competition thus triggered, accelerates the generation and
geographical distribution of technical know-how
(growth and development effect). The crucial ques-
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tion as regards the impact of trade on global environmental assets is whether or not all relevant information is really expressed in the prices of the world market, and whether competition is assured. The next
section therefore addresses these issues in more detail.

7.4.2
Global Public Goods and Externalities
Transaction costs can block the development of
markets and prevent the price mechanism from performing its coordination function. This applies above
all, within the global change context, to the global
commons and the occurrence of severe external effects (Wießner, 1991; Altmann, 1992; Anderson,
1992). Defining and allocating rights of action and
disposal in relation to public goods generally involves prohibitively high transaction costs. When allocating the right to take action relating to environmental functions, it is not possible, within certain geographical limitations, to exclude individuals from utilizing environmental functions (free rider dilemma).
In order to prevent individuals or states from consuming environmental functions without giving due
consideration to the scarcity of such functions (the
problem of overexploitation), it is conceivable and
makes sense to allocate action and disposal rights to
collective bodies. The latter may be national or international collectives. In the case of environmental
functions that, as a result of global ecosystemic integration, noone in the world can be excluded from utilizing (such as climate stabilization through the atmospheric carbon cycle), it is therefore necessary
that the allocation of utilization rights be coordinated within a global collective. The Framework
Convention on Climate Change and the decisions taken at the Conference of the Parties are such collective decisions. Without such coordination, the scarcity of global commons will not be accounted for in
the distribution of goods, rights and services via markets – prices would therefore remain too low.
In addition to the costs for defining appropriate
action and disposal rights, costs for negotiations between all relevant participants must be taken into account when adapting the world trade system to aspects of global change. Trade transactions may trigger off the impairment of environmental functions,
the consequences of which might involve material,
immaterial or health injury to many individuals in
different countries of the world – for example, transporting a consignment of fruit by air from the southern to the northern hemisphere, with concomitant
emissions of pollutants. (If one attempted – pursuing
the example a little further – a negotiating between

the injured parties with those participating in the
fruit trade by including such impacts in the price for
the fruit, then the costs for identifying the parties, analyzing the specific cause-effect relations, quantifying
and monetarizing the relevant impacts, as well as negotiating, settling and enforcing agreements would
exceed the respective benefit for the individuals concerned, to the extent that the transaction would not
be made in the first place.)
The Council takes the view, on the basis of this logic, that there is a need for institutional action aimed at
internalizing transboundary or global externalities,
whereby the costs for taking the required action must
also be taken into account. If external effects are fully or partially internalized, markets could perform
their coordination function on a global scale as well.
In this case, one could continue to assume that free
trade improves welfare.

7.4.3
Competition Failure
If the function of markets is the fullest possible
processing of relevant information, organizing the
coordination of this process through competition enables suppliers of products to be selected on the basis of efficiency. Only those suppliers who are able to
meet the needs of consumers at the lowest cost will
prevail and make profit. Anticipation of profits induces permanent efforts on the part of suppliers to
improve the efficiency of their products. In the global
context, incentives to develop and apply more efficient processes are generated through the transfer of
commodities, investments and knowledge, also in
countries which do not have the research and development capacities to solve existing problems. To
evaluate the functional capacity of competition within global trade, it is therefore necessary to investigate whether all relevant determinants of efficiency
are taken into account in the selection process.
There are growing claims in industrialized countries that competition is being distorted by the different extents to which impacts on environmental functions are included in individual states (U.S. Office of
Technology Assessment, 1992).With respect to the issue of so-called eco-dumping , however, a distinction
must be made between
– impacts on those environmental conditions and
resources that have to be taken account of within
global trade and
– locational advantages enjoyed by individual states
as a result of different environmental conditions
and heterogeneous preferences regarding the
handling of environmental resources within the
states.
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Reference has already been made to the necessity
of regulating the global commons and the internalization of global externalities. If this need for global
institutional action is not complied with and the scarcity of resources is not fully reflected in prices, competitive advantages ensue for those suppliers whose
utilization of global environmental functions is not
compensated for through the price mechanism. This
leads to distorted competition or even the failure of
competition.
Where environmental impacts are not global or
transboundary in nature, however, there is not necessarily a need for an international standardization. If,
in such cases, individual countries attach low preference to the protection of their own environmental assets because the economic situation demands that
greater priority be given to supporting economic growth, for example, then from the viewpoint of competition policy there are essentially no objections to lower national environmental standards, since the costs
this involves in the form of a lower supply of environmental functions are borne by the country that makes use of its locational advantages. Global harmonization of standards with respect to these non-transboundary externalities would imply a disregard for
the individual preferences of countries with low per
capita income.
The rationale for global interventions aimed at ensuring competitiveness is often based on the growing
importance of globally operating companies (see
UNCTAD, 1994 on the dependence of approx. 150
million workers worldwide on multinational employers). The market power of individual companies arising from inadequate global coordination of competition law can indeed lead to a situation where those
companies prevail whose success is attributable less
to an efficient structure than to opportunities they
have for restricting freedom of trade for other market participants – e.g. through contractual obligations, strategies for combating potential and true
competitors – (Fikentscher and Heinemann, 1994).
The result for global environmental effects is, on the
one hand, that the selection of suppliers does not depend on how efficiently they handle resources; on the
other hand, there are fewer opportunities for the further development of processes that improve the supply of global environmental functions, as a consequence of less variety on the markets and the difficulties in establishing innovations. However, implementing a global competitive framework in which
environmental factors are also taken into account is
faced with enormous problems due to the different
conditions in the individual states.

7.4.4

Normative Interventions
In addition to the factual conditions already mentioned which led to market and competition processes not fulfilling their functions with respect to the
inclusion of global change aspects within international trade, institutional interventions can be grounded on the fact that coordinating claims to global environmental functions on the basis of efficiency violates certain normative goals in respect of which a basic consensus, based on common values, exists worldwide. This consensus relates in particular to distribution and safety issues.
A “fair” or equitable share of world markets for all
participants is a demand that is often advanced in
connection with distribution. Reference is made to
the prices for raw materials in trade between nations
with high and nations with low per capita incomes,
where the latter as chief producers of such commodities tend to suffer from unfavorable terms of trade
(see Simmons, 1993 on the problem of a global definition of equity). However, the demand for a “fair” or
equitable share is opposed by the fact that there is no
common set of values worldwide on which to base
the definition of what constitutes “fairness” in this
context, hence there can be no normative justification for global price structure interventions aimed at
more equitable distribution.
As far as safety is concerned, the issue arises as to
whether world markets give adequate consideration
to risks against which individuals, by international
consensus, must be protected. One example for protection against health risks would be the Convention
on the Prevention of Major Industrial Accidents adopted by the International Labor Organization
(ILO), which contains globally applicable minimum
standards for worker protection. Reference is often
made, in the context of global change, to the necessity
of preventing irreversible environmental damage as
a minimum requirement for sustainable economic
activity (Dahl, 1994). The question to be clarified
here, namely how to reach a globally accepted definition of the need to take intergenerational risks into
consideration – especially against the background of
divergent environmental and economical development potentials – means that one cannot expect the
topic of safety to become a globally accepted issue, at
least not at present. (Klemmer, 1994).
To summarize: there is a need for interventions in
the world trade system to make sure that global environmental functions are taken into account, especially with respect to global commons and in the definition of externalities of global or transboundary importance. Such interventions are an appropriate method of ensuring the operation of both underlying
market and competition functions. Other normative
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problems at the global level involve, most importantly, the compliance with minimum standards for
employee and health protection. Institutional interventions to this end only achieve their purpose if the
costs do not exceed the benefits. The costs for introducing the relevant regulations can be high in the
global context because of the substantial divergence
in national preferences regarding the value of environmental functions. For this reason, therefore, the
extent to which global environmental functions are
to be protected as global commons, the value of globally relevant externalities and the necessity for regulations governing competition will all be assessed
differently from one state to the next. The mere identification of deficiencies in the allocation mechanism
as regulated through competition and markets does
not automatically lead to the conclusion, however,
that institutional interventions should be generally
preferred; what is needed instead is an analysis of the
extent to which the GATT regime can be improved
such that environmental factors are taken adequately into account.

7.5
Conclusions and Recommendations for Action
Our analysis of the interconnections between trade and environment has shown that the free trade
paradigm in GATT can be accepted in principle, but
that there is a need for action aimed at improving
international coordination on matters of global environmental importance. The key issue is whether a
stronger focus on efficiency on the part of the institutional framework can and must be achieved through
further amendments within the GATT regime or in
some other manner. A welcome step forward would
be if the GATT regime could be reformed to take
greater account of global environmental factors (Box
40). Most of the following recommendations are
therefore focused in this direction.
Within the GATT regime, the disparate capacities
of member states to enforce their particular interests
has prevented a situation arising in which all member
states possess the same options. It is therefore an
open question as to whether the structural changes
brought about by the establishment of the WTO, and
the efforts to define what constitutes “dumping”,
subsidies or countervailing measures by a particular
state, are leading to a reduction in the protectionist
endeavors of states or regions. If the attempt is made
to reach a globally accepted definition of when interventions in the world trade system to protect the environment are admissible or desirable, then the difficulties mean that the final outcome is unlikely to be
based on efficiency considerations; instead, there is a

risk of additional potentials being created for the application of protectionist measures and for the misuse of environmental arguments in support of same.
The Council believes that there is an urgent need
for agreement on the meaning of the term eco-dumping and on the efficient organization of the dispute
settlement procedure. There is an overlap here between the research needed and the concrete action
that is required. To that extent, the German Federal
Government should provide an impetus to research
in this area, in order to arrive at relevant solutions as
quickly as possible.
Another fundamental problem of the current
GATT regime lies in the fact that there is insufficient
interaction with international environmental agreements and that some of the GATT rules are in opposition to the commitments of those agreements. This
will likely cause problems not only for the Convention on Biological Diversity, but possibly also with
regard to the Climate Convention. Options for sanctions should therefore be allowed against states that
do not meet their commitments – especially CO2 reduction commitments. This would act as an effective
lever for enforcing decisions that have rather, up to
now, the characteristics of voluntary agreements.
In order to give international environmental
agreements priority over GATT rules, the contracting parties already possess the option, in certain exceptional cases, of granting waivers under Article
XXV:5, of exempting individual members from certain GATT obligations, i.e. to deem trade measures
enacted under selected international environmental
agreements or conventions as GATT-consistent
(Helm, 1995). Such a waiver requires a two-thirds
majority and a quorum of least fifty percent of the
contracting parties.
The Federal Government should therefore work
towards a commitment on the part of all GATT signatories to examine ways of including international
environmental agreements under the waiver provisions, and possibly even to reduce the consensus
threshold required for such a move. In the view of the
Council, the Montreal Protocol, the CITES Convention and the Basle Agreement could fall under such a
waiver. Because the waiver solution must remain limited to exceptional cases, however, thought such also
be given to extending Article XX(h) to embrace
international environmental agreements.
In the short term, steps must also be taken to conclude agreements on global interventions to protect
environmental functions. Given the difficulty in
reaching agreement on the necessity of interventions,
it may be advantageous to focus on specific problems
for which the existence of a global dimension would
have to be examined. Such an examination should be
based strictly on the principle of fiscal equivalence,
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BOX 40
Elements of an Ecological Reform of the
GATT/WTO Regime
Whereas the 1947 GATT agreement contained
no explicit reference to the natural environment,
the Preamble of the Agreement of the World Trade Organization (WTO) explicitly states that the
optimal use of the world’s resources should be in
accordance with the objective of sustainable development and the protection of the environment.
However, this general statement of aims has yet to
be realized.
This report lays stress on the active use of the
possibilities given via the GATT Articles III and
XX which permit product-related measures for
protecting human health and the natural environment, excluding, however, trade-restricting measures aimed at influencing environmentally problematic production standards. Action is needed
here, and this can only be accomplished through a
reform of the GATT agreement.
GATT Article XXV:5 permits the granting of a
waiver, which offers the possibility of assigning
priority to international environmental agreements over GATT. A more comprehensive solution should be sought for here in view of the urgent protection of the environment. NAFTA
(North American Free Trade Agreement) could
serve as an example here, since it determines that
in case of a conflict between the NAFTA and (certain) environmental agreements the latter shall
have priority.
Such measures can be justified not only in
terms of environmental policy, but also within
international law: the General Assembly of the
United Nations, for example, declared in 1988 that
the climate is a common concern of mankind –
and the limitations to the traditional notion of national sovereignty were confirmed in 1992 in the
Rio Declaration on Environment and Development, which says that “states have ... the responsibility to ensure that activities within their jurisdiction or control do not cause damage to the environment of other states or of areas beyond the
limits of national jurisdiction” (Principle 2).
To ensure that such measures applied to international environmental problems do not result in
abuse, well-defined criteria are needed, however,

in order to have the capacity to examine the eligibility of environmental measures. Such criteria
can only be defined in a normative sense. The following criteria should be brought into the debate
on the ecological reform of the GATT/WTO regime:
1 There has to be a justified environmental interest against those states against which trade measures are to be applied.
This would apply to all international environmental problems, such as ozone, climate, water
and soil problems; the decisive factor would be
the existence of transboundary impacts.
2 When measures are instituted, the party concerned must itself make an appropriate contribution to solving the environmental problem in
question.
This would avoid a situation in which states
shape measures in such a way that the costs are
fully or primarily borne by other states.
3 Trade measures must relate to specific environmental goals, be reasonable in scope and nondiscriminating.
These three basic principles are already anchored in the GATT regime and should also be
applied to measures for protecting the environment.
4 States must show willingness to accept cooperative solutions.
This would take into consideration the fact that
cooperative solutions must be given preference
over unilateral measures in the interest of a
comprehensive international protection of the
natural environment.
5 Income from import charges imposed to prevent eco-dumping should be earmarked for
solving those environmental problem to which
the charges relate.
Earmarking resources in this way would reduce the incentive to misuse the system, firstly,
and, secondly, additional funds for solving environmental problems would be made available.
These – or similarly worded – criteria could serve as a basis for discussion on an international ecological reform of the GATT/WTO regime, which
at the same time meets the objectives of effective
global environmental protection and the goals of
having a world trade system that is as open as possible.

Recommendations for Research C 7.

i.e. aim for geographical identity of users and costbearers, which leads to the range of problems actually requiring global treatment being somewhat confinable. Regional associations of states should be
made greater use of in coordinating the response to
international environmental problems (one example
being the NAFTA rules).
Only when there is an agreement on the cases in
which global intervention must occur at all does the
need arise to translate the established necessity for
intervention into concrete measures. In view of the
diversity of national conditions, recourse may can be
made during implementation in many cases to national regulations if globally determined values for
the quality of environmental functions have been
laid down for individual states. The approach to implementation should also be adequate to the problem, in that certain environmental media or causal
agents require the application of specific instruments
(see Klemmer et al., 1993, on this issue). In the case of
CO2 emissions, for example, which are globally distributed throughout the atmosphere, emission permits could be traded between emitters – power stations, for example. Soil, in contrast, is an environmental medium with a wide variety of functions for humans and nature, which would therefore require a
more complex instrumental structure (Werbeck and
Wink, 1994). All in all, therefore, it makes less sense
to take an overall view of the “international trade –
environment” network of interrelationships, which
would only produce generalized statements of little
relevance for institutional implementation, than to
carry out a more differentiated analysis of the different phases of a trade activity – extraction of raw materials, production, processing, transport, consumption, waste disposal – with their specific implications
for the supply of functions of individual environmental media. By regulating specific, discrete problems,
further-reaching and more comprehensive solutions
may then be striven for.
In view of GATT’s low potential so far as a means
of regulating conflicts between trade and global environmental assets, the Council recommends that the
Federal Government also consider the establishment
of an independent organization to which the surveillance of existing environmental agreements, but also
in the long term additional responsibilities for enforcing and further developing international environmental agreements should be assigned (see Esty,
1994 for the basic features of such an organization).
Most importantly, this institution should cooperate
closely with the WTO. However, if one considers the
conflicting interests among individual states regarding the assessment of action required to globally regulate the protection of the environment, it is at least
questionable whether individual states would be will-

ing to surrender part of their sovereignty to a global
institution.

7.6
Recommendations for Research
• Development of criteria for ensuring the environmental conformity of GATT and the GATT-conformity of global environmental measures.
• Definition of what is meant by so-called “green
protectionism” and the derivation of criteria for
uncovering such practices.
• Definition of “eco-dumping” and the derivation of
criteria for justified import restrictions. The core
issue concerns whether immission or emission
standards such be taken as the basis for defining
eco-dumping criteria.
• Evaluation of the new dispute settlement procedure (game theory analysis) for global trade and
environmental conflicts.
• Identification of globally relevant commons and
possibilities for including them into the GATT regime.
• Scope and/or options for deploying informational
instruments, such as national or international environmental auditing (analogy to Made in Germany).
• Possibilities for applying and improving “waivers”
and/or GATT Article XX(h).
• Possibilities for introducing the “polluter-pays
principle” and the principle of liability into the
GATT regime.
• Development of a catalog of criteria for assessing
the geographical structure of globally relevant environmental impacts as a result of increasing trade
volume.
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This report deals with “ways towards global environmental solutions”. First of all, the adoption, improvement and national implementation of international conventions as one such approach should be
further pursued. Initial efforts in this direction were
made by the Berlin Climate Conference in 1995. This
conference demonstrated the indispensability of
international agreements – the ultimate outcome
must be an effective Climate Protocol – but at the
same time revealed their limitations: effective international accord will only be achieved if certain preconditions already exist or are subsequently created
in the signatory states.
Therefore, the Council considers the creation of
the requisite “societal conditions for solving global
environmental problems” as the second crucial issue.
Within this far-ranging but poorly researched field,
the following topics need particular emphasis:
1 Global environmental policy will only be successful if the political decision-makers in the individual states are supported by a population whose environmental awareness and willingness to act in an
environmentally sound manner move it to demand that respective solutions be implemented.
The Council therefore recommends that environmental education be improved both at home and
worldwide. This involves a stronger orientation of
public and private education and training systems
to global environmental problems, and includes
strengthening institutions that support environmental education worldwide, e.g. UNESCO. The
Council suggests that the Federal Government
take adequate action so that environmental education becomes an established agenda item at
international environmental conferences. It
should also be put on the agenda at the next Conference of the Parties to the Climate Convention.
2 The scope available for mitigating global environmental problems depends strongly on population
trends. The slight decrease of world population
growth should be seen as justifying even greater
efforts, since they seem to be effective. Of central
importance in this connection are the eradication
of poverty, a guaranteed provision of care to the
aged, the improvement of the social and societal
position of women, as well as greater efforts to improve vocational training and health care provision.
3 Migration pressure is increasing in many regions
of the world as a result of population growth, poverty and environmental degradation. Migration
flows continue to be directed at neighboring regions that are often afflicted by the same problems. In future Europe might be affected to an increasing degree. The Council suggests – not least

against the background of immigration and asylum policies in Germany – that the causes of migration be combated more vigorously than before
in the countries of origin, above all in the most severely affected developing countries. German development aid therefore must not be allowed to
shrink any further, but instead must be increased
significantly in the long run.
The major part of this report is dedicated to international agreements as a promising way to solving
global environmental problems. The various sections
include many special recommendations for action
and research from which several general conclusions
can be derived:
1 Faster progress in global environmental policy can
be achieved when states or groups of states take
over a vanguard role with respect to certain solutions. In 1994, the Council had already proposed,
and repeats that proposal here, that preparations
be made for a CO2 tradeable permit system within
the European Union. The pilot phase for Joint Implementation of the Climate Convention should
be started without delay and actively shaped by
Germany.
2 The system of international agreements must be
expanded and systematized without unduly increasing the number of conventions. Conventions
already exist with respect to climate, biodiversity,
desertification and the protection of the sea; these
conventions must now be implemented. With regard to the ecosphere, effective regulations governing forests and soils must be formulated. As far
as the protection of forests is concerned, the
Council recommends regulation by a protocol under the Biodiversity Convention. The Desertification Convention should be made part of a wider
convention on the protection of soils.
The GATT/WTO regime will need to be restructured if the WTO fails to give adequate consideration to environmental protection. Conventions are probably unsuitable, on the other hand,
for dealing with the population problem or with
environmental education. But the stated objectives and measures in the various conventions and
international agreements should be linked to each
other more closely than is currently the case. The
Council has demonstrated this need in relation to
the Climate Convention. Coordination of financial support aimed at reducing global environmental stress must also be improved.
3 The instrument of international agreements
should be developed further, since it is the precondition for successful global environmental policy.
This does not mean that further development
needs to be based solely on formalized conven-
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tions with specialized institutions and multilateral
funding. The Desertification Convention, for example, would not have been signed without the bilateral funding option.
Positive results so far are primarily a greater
awareness concerning possible threats and agreements on formal procedures. These must be followed
now by the practical implementation of conventions,
because major trends of global change which the
Council analyzed in its 1993 annual report, namely
– population growth,
– long-term changes of the atmosphere,
– loss of biological diversity,
– degradation of soils and
– scarcity and contamination of water
show no signs of amelioration. On the contrary,
the pressure to act is further increasing.

Annex: Notes on the Inverse Scenario in
Section C 1.3

E

Tolerable Stress for Nature and Societey E 1.1

1.1
Tolerable Stress for Nature and Society
The potential consequences of marked climate
change – to the extent they can already be identified
and evaluated in the first place – take a multitude of
different forms: the spectrum extends from the threat
to human life through floods or heat waves to the loss
of aesthetic values through extinction of species (see
Section C 1.4.2). If the different qualities of stress
were properly taken into account, then the possible
climate change impacts would have to be presented
within a high-dimensional action space. Due to the
gaps in available knowledge, however, such a presentation could only pretend to have scientific precision.
If fundamental values are taken instead as a basis,
approximate but well-substantiated conclusions can
be obtained directly. The Council constructs its "inverse scenario" solely on the basis of the following
maxims:
– preservation of Creation,
– prevention of excessive costs.
The first principle can be specified in relation to
the climate problem as follows: human-induced disturbances of the atmosphere are considered no longer tolerable if they cause the mean global temperature T to leave the Quarternary range of fluctuation.
This would mean that global climatic conditions
would be deviating markedly from those that have
shaped the coevolution of humanity and the ecosphere and which have thus produced the environment as we know it today.
From this principle we derive the explicit requirement for temperature T (°C)
Tmin ≤ T ≤ Tmax
where Tmin = Tmin (glacial) – 0.5 =
9.9 ,
Tmax = Tmax (interglacial) + 0.5 =
16.6 .
Tmin (glacial) = 10.4 °C is the (smoothed) minimum
temperature during the last glacial period (Wuerm),
while Tmax (interglacial) = 16.1 °C is the respective
maximum temperature during the preceding interglacial period (Eem).The tolerable temperature window is obtained by extending the natural range between these extremities by 0.5 °C at either end, i.e. the
range of acceptable temperature is demarcated rather generously. For comparison, the mean global
temperature T0 today is 15.3 °C.
The second principle should make immediate sense; the problem here is how to monetarize the cascade of effects that result from climate change (see
also Annex 2.2), and how to interpret the word “excessive”. The decline S in percent of Gross Global
Product (GGP) caused by climate change shall serve
as a one-dimensional cost indicator in a first approx-

imation. It is not our intention to discuss here the advantages and disadvantages of GGP as an economic
indicator.
Economists assume as an initial approximation
that resultant costs of climate change in the order of
3-5% of annual GGP over a period of several decades would cause severe disruption of social relations
with far-reaching sociopolitical consequences. By
way of illustration, one should note that the current
annual volume of transfer payments from west to
east Germany is about 5% of GNP. Furthermore, one
should realize that a moderate value for S would also
involve temporary but extreme stresses for many regions in the world on account of the considerable
geographic inhomogeneity of climate impacts. The
second limiting condition is therefore
S ≤ Smax ,
where Smax = 5 .
The resultant range of acceptance A in the 2-dimensional stress-temperature space is shown in Figure 35.
A is not over-confined in any sense: coping with
the stress potential it implies represents an enormous
challenge for a growing and largely underdeveloped
global population. The definition of a fundamental
tolerance window is an operationalization of the objective in Article 2 of the Climate Change Convention and forms the starting point for all further analytical steps.

1.2
Admissible Climate Change
Since even the best available coupled ocean-atmosphere general circulation models (GCMs) can
still not provide any reliable predictions of future
precipitation patterns, wind fields, etc., climate dynamics are characterized here purely as changes in
temperature T(t), where t is the time variable.
We also make the (plausible) assumption that the
“climate cost function” S depends solely on the global mean temperature T and its temporal derivative
.
d
T=
T(t) , i.e., that

dt

.
S = S (T, T ).
This reflects the idea that the speed of a given climate change is a major determinant of the adaptation costs. .
T and T demarcate the so-called phase space of
climate dynamics. The quantity of all climate changes
T(t) that conform to the range of acceptance A fills a
sub-area D of the phase space; this domain D must
be determined in the next step.
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Figure 35
Tolerable range of
acceptance A for a
“temperature window”. T0
is the current mean global
temperature.
Source: WBGU
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The following definitions are made in order to
simplify the task:
Zero time t = 0 is the year 1995. New variables are
introduced according to
X = .T – 0.5
. (Tmax + Tmin) = T – 13.25
Y=T=X
It follows from this that:
Xmax = Tmax – 13.25 = 3.35 ,
Xmin = Tmin – 13.25 = -3.35 ,
X0 = T0 – 13.25 = 2.05 .
The unit for Y was chosen as °C per decade; the
current value Y0 is approx. 0.07. The current state of
climate dynamics is thus represented by point P0 =
(X0, Y0) = (2.05, 0.07) in the X-Y plane.
Due to the transformation of variables carried out
above, we must consider S (X,Y) rather than S (T,T.)
in the following analysis. This cost function for Y ≥ 0
is chosen as follows:


2
 S  Y  (X− X ), X ≤ X ≤ X + 1
min
min
min
 max  Y 
 max 

2

 Y 
S(X,Y)=  Smax 
 ,
X min ≤ X ≤ X max − 1

 Ymax 

 Y 2

−1

 Smax 
 Y  (X max − X) , X max − 1≤ X ≤ X max



max


and
S (X, Y) = ∞, if X is outside the range [Xmin, Xmax].

Tmax = 16.6
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2
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−1
 (X max − X)
 Smax  is quadratic
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growth.



Ymax 


In the center
of the temperature window, i.e. in the
range [Xmin + 1, Xmax – 1], the adaptability for a given
value of Y should show little or no variation. The situation changes, however, as we approach the boundaries of the window: a temperature increase would
probably be more and more difficult to adapt to as
the right-hand (hot) boundary is approached, but
progressively easier as the left-hand (cold) boundary
is approached. To simplify the model, these relationships are expressed by multiplication factors that are
directly or inversely proportional to the distance
from the temperature threshold values. The damage
to the human organism caused by rising body temperature would be described in a similar way for states of undercooling or high fever.
If these simplest possible yet non-trivial assumptions are applied, the shape of S (X, Y) is fully determined but for a “calibration constant”Ymax. The latter is obtained as follows:
– Most integrated assessments of the annual and
global direct costs of doubling CO2 emissions by
the middle of the next century are of the order of
1-2% of GGP (see, for example, Nakicenovic et al.
[1994] and the references therein).This rise in CO2
over such a period corresponds in the climate model described above to a mean temperature in2
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crease of somewhat less than 0.2 °C per decade.
– The annual costs incurred through general environmental degradation in Germany is considered
by experts to be 2-3% of GNP.
– Estimations to date of the resultant costs of climate change do not take systematic account of either extreme events (droughts, floods, tropical
storms, fluctuations in ocean currents, etc.) or possible synergies between the various trends of global change (e.g. interaction between anthropogenic greenhouse effect and soil degradation).
If all these factors are included in the analysis, the
a figure of
Ymax = 0.2
is not over-pessimistic: inside the admissible temperature window, a temperature gradient of 0.2 °C
per decade would actually cause adaptation costs of
up to 5% of GGP annually.
Since adaptation to global cooling should lead to
problems of similar in severity to adaptation to global warming in a first approximation, S(X, Y) can be
projected using the symmetry requirement
S (X, -Y) = S (-X, Y)
to the range Y < 0.
We are therefore looking for the domain D in the
X-Y space of climate dynamics that does not lead to
any departure from the range of acceptance A in the
T-S stress zone. On the basis of the assumptions being made, the boundary
Y = Γ (X)
of D results directly from the equation
S (X, Γ(X)) = Smax .
For the foreseeable future of the climate, the first
quadrant (X, Y ≥ 0) of the climate phase space is of
particular importance. In that area
 Ymax
 Ymax (X max − X) 0.5

Γ(X)= 

, 0 ≤ X ≤ X max − 1
, Xmax − 1 ≤ X ≤ X max

.

The admissible domain for climate dynamics is
shown by the shaded area in Figure 36.
Various assumptions about the climate damage
function S(X, Y) are mere educated guesses. This is
particularly the case with the quantitative relation
between Ymax and Smax. The limitation of the tolerable
climate domain D still makes sense, however, even
when macroeconomic factors are left out of the reckoning. Defining the acceptable temperature range
[Xmin, Xmax] reflects to a certain extent the long-range
objective of preserving life on earth, while the limitation of Y relates to short-term preservation aspects.
Ecosystems would probably have major difficulties
adapting to temperature gradients of more than
0.1 °C per decade (Enquete Commission, 1995a). If
the elasticity of natural systems in the center of the
window is taken to be double the value normally assumed, and if the special conditions that arise when

the temperature boundaries are approached are taken into consideration, then one obtains the tolerable climate domain D. This domain would certainly
be narrowed by including the economic impacts of
climate change, which means that defining D in the
manner above is more likely to produce an underestimation of the risks to humanity and nature than vice
versa.

1.3
Admissible Increases in CO2-Concentration and
Corresponding Global Emission Profiles
With the help of a simplified coupled climate-carbon cycle model devised by the Max Planck Institute
for Meteorology in Hamburg (Hasselmann et al.,
1995), the tolerable climate development domain D
can be “reverse-translated” to obtain the size of the
admissible global emission profile E(t). The dynamics of the atmosphere-ocean-biosphere system and
the radiative forcing on climate by CO2 is taken account of by parameterizations.The increased concentration of CO2 over the period under investigation is
calculated by taking the atmospheric lifetime of the
gas and the proportion of emissions that are not directly absorbed by the oceans and other ecosystems.
The emission profiles which come at all into question are not wholly arbitrary functions, however. It
would make sense to apply the following boundary
conditions, for example:
E(0)
= E0 ,
.
E. (0) = E1 ,
E (^t )= 0 and E(t) = E( ^t ) = const. for t > ^t .
E0 equals the current annual level of CO2 emissions, while E is the mean increase in emissions over
the last few years and ^t is the planning horizon (e.g.
300 years) for the final stabilization or cessation of
emissions. The boundary conditions could be defined
differently, in principle; however, the final conditions
would appear to have no major influence on the key
results.
Let E be the set of all emission profiles E(t) that
are compatible with D (and hence with A as well)
and which also fulfill the boundary conditions imposed. This set is obviously high-dimensional and
cannot therefore be presented in the form of a simple
graph.
Before carrying out a full analysis of E at a later
point in time, one should attach greater priority in
the meantime to simple issues that have direct relevance for environmental policymaking. Of special
interest in this connection, for example, is the admissible boundary emission profile E*(t) that realizes the
maximum level of global CO2 emissions within a given (or indeed any) planning horizon.
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Figure 36
Tolerable climate domain
D. P0 is the state of the
world’s climate today.
Source: WBGU
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E* can be selected from a total set E with the help
of optimization procedures. Optimal solutions to
such a problem frequently display relatively bizarre
forms, however, and do not usually match the available options for external control. Precisely in the case
of global emission profiles, one must make the realistic assumption that successful reduction agreements
will be based on basic principles such as continuity
and security of planning. One must therefore discuss
the restrictions reflecting the technical and socioeconomic boundary conditions for the regulation of
emissions that must be applied to E as additional assumptions in this study.
In any case, however, E* defines an upper limit for
the sum total of CO2 emissions.
One can also calculate the benefit that a policy of
rapid emission reductions would produce compared
to a more reticent approach.
_ To do this, one takes the
set of emission profiles E (t) that result from initial
trajectories as defined by the IPCC Business-asUsual scenario, for example, or from a halt on all CO2
emissions. With reference to the remaining trajectory
of the function, one then searches
_ for the optimum
admissible profile, i.e. the curve E *(t) that enables the
maximum level of CO2 emissions within the limited
profile quantity. Comparing the different profiles enables conclusions to be drawn about the positive impacts produced by environmental policies geared to
prevention rather than cure.

1.4
National Reduction Commitments
Let us assume an optimal global emission profile
~
E (t), i.e. the curve representing the first choice within
~
the climatic and other boundary conditions. E can
~
but need not be equal to E*. E (t) has to be fractionated into dynamic national “pollution rights”, ∈ (L;
t), according to politically defined allocation formulae. Here the index L numbers the various countries
in the world, hence:
˜
∑ ∈ (L; t) = E(t)
L

The dynamically adjusted national reduction commitments r (L;t) are then derived from the national
pollution rights according to the formula
r (L; t) = 100 [1 -

∈ (L; t)
] ,
∈0 (L)

where ∈0(L) = ∈(L; 0) represents the current
annual CO2 emissions of country L, and the respective reduction commitment is expressed as a percentage of ∈0(L). Note that r(L; 0) = 0 for all L, i.e. that
national reduction commitments grow at a constant
rate, commencing at zero.
What allocation principle should be used to determine the emission quotas ∈(L;t) of the individual
states? Let P(t), B(t) be the global population and
GGP expressed as a function of time, and p (L; t), b
(L; t) the respective national values. The following
factors in particular would play a role in determining
the quotas of the individual states:

National Reduction Commitments E 1.4

f(L) =

∈0 (L)
: current share of global emisE0
sions

g(L; t) =

p(L; t)
: dynamic proportion of the
P(t)
world’s population

h(L;t) =

b(L; t)
: dynamic share in GGP
B(t)

This means that
∈(L; t) = F (f(L1), f(L2) ...; g (L1; t), g (L2; t) ...;
h (L1; t), h (L2; t) ...),
where the allocation function F is the result of
international negotiations.
Merely projecting the relative levels of pollution
“owned” by the Parties would mean allocation according to the following formulae:
~
∈(L; t) = f(L)E
(t)
and
Ẽ(t)
r(L; t) = 100 [1 –
] .
E0
In this case, therefore, all states in the world would
always have to reduce their CO2 emissions synchronously.
Any form of allocation that releases the developing countries from any reduction commitment would
necessitate greater cuts on the part of the industrialized countries: let

∑

∈0 (L)
Nicht − Annex − Lnder

S=

be the current annual total emissions of the nonindustrialized states. If this quota remains unaltered,
then the Annex I-countries would have total emission rights amounting to
~
E (t) – S .
If equal obligations are imposed on all these states, their dynamically adjusted reduction obligation
Ra(t) would be:
Ra(t) = 100 [1 – (

Ẽ(t) − S
)] .
E0 − S

Given the political preconditions discussed above,
this reduction profile would also apply to Germany.
The industrialized countries would face a much
greater challenge if the allocation formula were determined by the elementary humanitarian principle
of “equal emission rights for all”. In such a case,
~
∈(L;t) = g(L;t) E
(t)
and
r(L;t) = 100 [1 – g(L;t)

Ẽ(t)
] .
∈0 (L)

However, one must note in this calculation that
factors g(L; t) are not yet known precisely and can
only be estimated at best with the help of demo-

graphic projections. Inserting the current figures,
however, provides an impression of how allocation
by share of population leads to a shift in weightings.
If g0(D) = g(D; 0) is the current share of the
world‘s population in Germany, the dynamically adjusted reduction commitment Rb(t) for Germany under this static and egalitarian scenario would be as
follows:
Rb(t) = 100 [1 – g0(D)

Ẽ(t)
] .
∈0 (D)

The “worst case” for the OECD countries would
be an allocation of emission rights that goes beyond
demographic weighting and which also takes account
of the need for sustainable development in Third
World countries. In this case, the formula would have
to be:

∈(L; t) ~ g(L; t)/h(L; t)
 p(L; t)   P(t) 
= 

/ 
 b(L; t)   b(t) 
and the scope for emissions on the part of the industrialized nations would tend towards zero! Since
the chance of implementing such an allocation formula is similarly close to zero, this scenario is not given any further consideration here.
A much more realistic approach would be an allocation system according to which the developing
countries are granted not only the right to maintain
their absolute emission levels, but even an increase
for a limited period of their CO2 emissions. For example, a linear increase in the emissions of the non-Annex I-states by 2% of the current value per annum
over the next 50 years could form the basis for discussions.After a ten-year moratorium of this doubled allocation, the global reduction burden could then be
distributed evenly among all the countries of the
world
The dynamic reduction mode Rc(t) for the industrialized countries would then have the following
shape:
 Ẽ(t) − S(t) 
Rc(t) = 100 [ 1 – 
 ],
 E 0 − S0 
where

 S0 (1 + 0.02 t ) , 0 ≤ t ≤ 50

, 50 ≤ t ≤ 60
 ~
, t ≤ 60
 ρ E(t )

S(t) =  2 S 0

and
ρ=

2S0
~

E(60 )

.
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Joint Decree on the Establishment of the
German Advisory Council on Global Change
(April 8, 1992)
Article 1
In order to periodically assess global environmental change and its consequences and to help all institutions responsible for environmental policy as well
as the public to form an opinion on these issues, an
Advisory Council on “Global Environmental
Change” shall be established with the Federal Government.
Article 2
(1)
The Council shall annually submit a report to the
Federal Government by the first of June giving an
updated description of the state of global environmental change and its consequences, specifying quality, size and range of possible changes and giving an
analysis of the latest research findings. In addition,
the report should contain indications on how to avoid
or correct maldevelopments. The report will be published by the Council.
(2)
While preparing the reports, the Council shall allow for the Federal Government to give an opinion
on central questions arising from this task.
(3)
The Federal Government may ask the Council to
prepare special reports and opinions on specified
topics.
Article 3
(1)
The Council shall consist of up to twelve members
with special knowledge and experience regarding the
tasks assigned to the Council.
(2)
The members of the Council shall be jointly appointed by the two ministries in charge, the Federal
Ministry for Research and Technology and the Federal Ministry for the Environment, Nature Conservation and Reactor Safety, in agreement with the departments concerned, for a period of four years. Reappointment is possible.
(3)
Members may declare their resignation from the
Council in writing at any time.
(4)
If a member resigns before the end of his or her
term of office, a new member shall be appointed for
the retired member’s term of office.
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Article 4
(1)
The Council is only subject to the fulfilment
bound only to the brief defined by this Decree and is
otherwise independent to determine its own activities.
(2)
Members of the Council must neither belong to
the Government or a legislative body of the Federal
Republic or of a Land nor to the public service of the
Federal Republic, of a Land or of any other juristic
person of the Public Law other than as a university
professor or as staff member of a scientific institute.
Furthermore, they may not be representatives of an
economic association or an employer’s or employee’s
organisation, or be attached to these by the permanent execution of services and business in their favour. They must not have held any such position during the last year prior to their appointment as member of the Council.
Article 5
(1)
The Council shall elect a Chairperson and a ViceChairperson from its midst for a term of four years by
secret ballot.
(2)
The Council shall set up its own rules of procedure. These must be approved by the two ministries
in charge.
(3)
If there is a differing minority with regard to individual topics of the report then this minority opinion
can be expressed in the report.
Article 6
In the execution of its work the Council shall be
supported by a Secretariat which shall initially be located at the Alfred Wegener Institut (AWI) in Bremerhaven.
Article 7
Members of the Council as well as the staff of the
Secretariat are bound to secrecy with regard to meeting and conference papers considered confidential
by the Council. This obligation to secrecy is also valid
with regard to information given to the Council and
considered confidential.
Article 8
(1)
Members of the Council shall receive an all-inclusive compensation as well as a reimbursement of
their travel expenses. The amount of the compensation shall be fixed by the two ministries in charge in
agreement with the Federal Ministry of Finance.

(2)
The costs of the Council and its Secretariat shall
be shared equally by the two ministries in charge.
Dr. Heinz Riesenhuber
Federal Minister for Research and Technology
Prof. Klaus Töpfer
Federal Minister for Environment, Nature Conservation and Reactor Safety
May 1992

— Appendix to the Council Mandate —

Tasks to be Performed by the Advisory
Council pursuant to Article 2, para. 1
The tasks of the Council include:
(1)
Summarising and continuous reporting on current
and acute problems in the field of global environmental change and its consequences, e.g. with regard
to climate change, ozone depletion, tropical forests
and fragile terrestrial ecosystems, aquatic ecosystems
and the cryosphere, biological diversity and the socioeconomic consequences of global environmental
change; Natural and anthropogenic causes (industrialisation, agriculture, overpopulation, urbanisation,
etc.) should be considered, and special attention
should be given to possible feedback effects (in order
to avoid undesired reactions to measures taken).
(2)
Observation and evaluation of national and international research activities in the field of global environmental change (with special reference to monitoring programmes, the use and management of data,
etc.).
(3)
Identification of deficiencies in research and coordination.
(4)
Suggestions on how to avoid and correct maldevelopments.
In its reporting the Council should also consider
ethical aspects of global environmental change.

