
G r a u e  R e i h e       Nr.  32

Climate Prediction and Climate Precautions

Executive Summary

by

Meinhard Schröder et al.

June 2002





Graue Reihe Nr. 32

Climate Prediction and Climate Precautions

Executive Summary

by

Meinhard Schröder et al.

June 2002



Publisher:

Director: 
Professor Dr. Carl Friedrich Gethmann (V.i.S.d.P.)

ISSN 1435-487 X

Editing: 
Sevim Kiliç

Print:
Warlich Druck Ahrweiler GmbH, Bad Neuenahr-Ahrweiler

Wilhelmstraße 56, D-53474 Bad Neuenahr-Ahrweiler
Telefon: ++49 - (0)2641 - 973 - 300, Telefax - 320

e-mail: europaeische.akademie@dlr.de
www.europaeische-akademie-aw.de

This booklet is an English translation of a summary of: 
M. Schröder, M. Claussen, A. Grunwald, A. Hense, G. Klepper, S. Ling-
ner, K. Ott, D. Schmitt, D. Sprinz (2002) Klimavorhersage und Klimavor-
sorge. Springer-Verlag, Berlin Heidelberg New York. ISBN 3-540-43239-
6. This extended publication may be ordered from the publisher under
www.springer.de. Order forms are also available at the Europäische Aka-
demie.



3

CONTENTS

Initial circumstances  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

State of affairs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Detection and attribution of climate change  . . . . . . . . . . . . . . . . . . . . . 12

Climate impact research  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

The political dimension of climate change  . . . . . . . . . . . . . . . . . . . . . . 16

Climate protection from ethical points of view . . . . . . . . . . . . . . . . . . . . 19

Economic aspects of climate politics  . . . . . . . . . . . . . . . . . . . . . . . . . . 21

– Flexible instruments – the situation in Germany  . . . . . . . . . . . . . . . . 23

Legal framework for climate protection . . . . . . . . . . . . . . . . . . . . . . . . . 25

Trans-disciplinary evaluation of climate problems  . . . . . . . . . . . . . 28

Trans-disciplinary evaluation of modelling future climates . . . . . . . . . . . 28

Preconditions for the determination of objectives in climate politics  . . . 31

Elements of rational climate politics  . . . . . . . . . . . . . . . . . . . . . . . . 33

Precautionary principle and the principle of adequacy  . . . . . . . . . . . . . 33

Economic and ethical rationality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Strategies for coherent climate politics . . . . . . . . . . . . . . . . . . . . . . . . . 39

Previous Publications of the Graue Reihe  . . . . . . . . . . . . . . . . . . . . 43



5

Initial circumstances

Climate conditions and the related effects have for a long time throughout
the history of mankind been accepted as given by fate; that was why only
a passive role, if any at all, had been attributed to human society. This can
be explained by the dynamics and complexity of climate processes, which
are difficult to describe. The human role, which is becoming more and
more likely to be considered an active one within the climate system, and
the corresponding future climate scenarios that can be deduced from it,
have led to the fact that human beings are now about to lose the ”inno-
cence” they have claimed so far. In contrast to naturally emerging climate
changes in the historic past, causes as well as reactions have built in the
meantime an operative correlation, that is to be justified. The possible risk
of an ultimate climate change and its meaning for mankind as a whole and
for individual regions is, however, subject to highly controversial and par-
tially emotional discussions in science and the public.

“Climate” is an abstract term, which is to be made ”visible” principal-
ly only by model ideas, whose form and complexity are different. Pro-
gnostic models are an essential instrument of climate research, but alt-
hough the models get closer to reality and their formulations become
stricter, they are always confronted with the problem of uncertainty.
Therefore, the question of acting under uncertainty is a substantial core
factor of the climate problem.

The decision, whether to refuse to act or carry out certain actions in the
context of climate change, is to be justified, because these actions influ-
ence the life perspectives and risks of those, who are affected, and touch
their (supposed) demands on environmental quality. But it seems to be
difficult to evaluate the obligatory, desirable or appropriate measures of
actual or planned climate acting in the field of politics, law or economy,
in light of the global dimension of the climate problems and their long-
term character: Here questions of fairness, especially in relation to the
long-term inter-generation perspective, of risk evaluation and cost mini-
misation are among others to be distinguished as well as to be connected
to each other. Additionally one has to determine who will act as the legi-
timate representative for possible commitments, which are due to actions
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with long-distance effects and long-term consequences and, in view of the
time horizons to be surveyed, which obligations correlate to which com-
mitments. Against the background of existing dissents in the field of cli-
mate sciences and the unavoidable uncertainty of climate prognoses, this
leads to the question of when and how far climate-related worries, risks
or dangers seem to justify preventive climate provisions.

Another problem is that justified climate protection objectives possib-
ly may conflict with other objectives and principles of environmental
politics and/or security or development interests of individual nations or
regions. It is not clear so far, if possible universal moral commitments or
the formulation of standards under international law are able to help fin-
ding a generally acceptable solution to these world-wide problems. From
the point of view of scientific research, this problem outline gives cause
to critically review and reflect upon emerging climate problems. This is
done on the grounds of a critical stocktaking of natural and social scien-
ce knowledge on future climate development and its consequences for the
society and the environment. Here it is necessary to clearly show well-
known and accepted knowledge on climate and climate consequences on
the one hand, and, on the other hand, to demonstrate unsolved questions
and gaps, especially with regard to necessary action, in order to formula-
te further needs for clarification and research.

The following reflection which is based upon the above mentioned
aspects, is to analyse and evaluate comparable criteria for acting in the cli-
mate context from the point of view of natural science, epistemology,
ethics, jurisprudence, politics and economy. Relevant system correlations
between local environmental states and climate – emerging from the par-
ticipating disciplines - are to be determined and to be surveyed in relation
to meaning, objectives and problems of cognitive and reflexive processes.
The achievement and validity of corresponding simulations, projections
and evaluations are to be particularly assessed from the point of view of
theory of science. Additionally possible conflicts of objectives in the field
of environmental protection and between climate protection and econo-
mic development are to be expounded and to be evaluated from a trans-
disciplinary point of view.
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The questions on rationally justifiable measurements for the treatment
of potential climate hazards and risks, that go beyond the modelling of
possible future climate scenarios and their consequences for human
beings and the environment, particularly affect the problem of applicabi-
lity of the precautionary  principle, that will be progressively implemen-
ted in the field of environmental protection.

Therefore in the process of evaluating elements of rational climate policy,
it is necessary to explain which preconditions and implications are
connected with the application of the precautionary principle to the cli-
mate problem. Furthermore it is to be discussed if, and to which extend
climate risks are acceptable for different societies, and how the burdens
can be fairly shared by taking the appropriate measures, and if long-term
commitments imposed by the present generation exist, and if they can be
realised.

Conclusions

1. Scientific research on the possible future development of greenhouse
gas emissions, the development of the global climate and its effects for
human beings and the environment give cause for substantial worries.
Nevertheless in the light of incomplete scientific knowledge and scien-
tific uncertainty about probabilities and effects of climate change, it is
possible to justify controversial evaluations of possible measures and
their potential consequences. Presently an unambiguous and conclu-
ding, i.e. “final” evaluation of the underlying justification structures
seems to be impossible.

2. It is the aim of continuous climate and climate impact research to redu-
ce the incompleteness and uncertainty of the knowledge base. Howe-
ver, due to fundamental reasons, these cannot be eliminated. Acting in
the light of climate politics remains acting with uncertainty. Acting
with uncertainty can and should be oriented towards normative criteria
of rational risk evaluation. 
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3. There is a need for justification when climate-related action has been
carried out or has been postponed. The action is always to refer to the
present knowledge level. Here rationality and acceptability of decisions
in the field of climate politics depend upon the question, if the under-
lying descriptive and normative grounds are made explicit for later
review. 

4. Due to the diverse scientific aspects of this topic and their great impor-
tance in relation to society and to the question of their legitimacy, it is
necessary to evaluate and assess related questions by trans-discipli-
nary means. The cross-sectional character of this topic implies the co-
operation and reflection between the relevant disciplines of natural
sciences, social sciences and philosophy. Specific research suggestions,
made from the point of view of every single discipline, as well as from
the trans-disciplinary point of view, are to be defined in the appendix
of the extended report.

5. The climate problems are about to have substantial global effects with
respect to the possible confounded and responsible subjects of climate
change. Therefore international programmes for climate and climate
effect research, as well as international initiatives and agreements on
the grounds of international law, are reasonable and necessary to joint-
ly handle climate change-related risks. 

6. In addition to the effectiveness and efficiency of the interventions in
question in the field of economic processes, it is to be reviewed if these
interventions are an appropriate means to achieve, that burdens which
are imposed by climate effects or by protection measures (which are
taken to defend or to avoid these burdens) are to be fairly shared. 
At the same time this implies a fair balance between the rights of pre-
sent and future generations; their different range of affectedness on dif-
ferent spatial and time scales are objects of consideration. This applies
also to possible capital or know-how transfers, as long as they are an
appropriate means to complete the set of preventive climate provisions.
Prevention obligations, which should be acceptable for individual re-
gions, emerge from the “causation principle”, e.g. the present and histo-
ric emission profiles of the near past, as well as from the economic
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capability of the participating industrialised and developing countries,
and their potential in the field of research and technology.

7. Existing principles for action in the field of international environ-
mental law and environmental politics (precautionary principle, intra-
and intergenerational fairness, sustainability etc.) are necessary for the
justification of national and international climate protection politics,
but are not sufficient for the definition of an operative strategy for cli-
mate policies. These principles are to be included however, to serve as
guidelines for climate protection politics. But they are subject to
various interpretations and are to be put in concrete terms. The same
applies to the principle of adequacy which limits precautionary measu-
res (see below, thesis 9). The open and normative relations between
precautionary motivations and appropriateness of measures cannot be
unambiguously defined, but are subject to interpretation. 

8. The implementation of the action principles, stated in thesis 7, does not
determine specific strategies or measures to be selected. The orientati-
on towards the precautionary principle, in particular, does not imply the
decision whether to prefer preventive or adaptive strategies. Both stra-
tegies include precautionary aspects. Depending upon the realisation of
either preventive or adaptive action patterns, diverse conflicting objec-
tives may emerge from the relevant conditions, costs and (side-)
effects.

9. In light of the discrepancy between the need for climate research infor-
mation and its incompleteness, short-term and serious interventions in
the economic system in favour of a massive prevention strategy do not
seem to be justified. It must also be taken into consideration, that short-
term massive interventions in the economic system bear risks for the
society as well. Therefore, long-term predictable (e.g. calculable) mea-
sures, which come into effect gradually, are to be taken. In the near
future they show comparatively less effects on the climate system, but
if continuously applied, they stand for a long-term effect. They should
be realised step by step according to the principle of adequacy.
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10. A high ability to learn and a substantial level of reversibility can be
implemented during such an alteration process. This refers to the set-
ting of interim objectives, to modifications of the intended hierarchy
and to the measures. Current empirical knowledge, taken from the
constant monitoring of climate changes and their modelling results, is
to be included as well as findings about the formulation of standards
within the society and the effectiveness and side-effects of individual
instruments. The idea of flexible planning in the field of climate pro-
tection allows experience to be gained with the operation of new
instruments and allows them to be used in further planning steps.
Additionally it allows climate politics to react to current scientific fin-
dings without giving up the aim of precaution. In relation to that, the
post Rio process is to be considered a decision process consisting of
several steps; it seems to be appropriate for the planning task as far as
its structure is concerned – although not necessarily as far as its con-
crete results are concerned. 

11. The appropriateness of precautionary climate policy actions can be
evaluated on the grounds of different criteria, for example, economic
and/or ethical rationality – with quite different results. Any neutral or
overriding meta-perspective, that would enable to ”definitely” or
”finally” evaluate the superiority of some specific criteria or derived
findings is absent. The plausibility of the appropriate argumentation
patterns is to be reviewed only transversally, by critically comparing
contrary patterns of justification. More specific evaluations are full of
uncertainties, because, on the one hand it is hardly possible to calcu-
late a climate path, which stands for an economic optimum, and on the
other hand, the preferences, life styles and possibilities for adaptation
of future persons can only be predicted within certain limits; and this
makes it difficult to keep the maxims of intergenerational fairness.

12. A wide range of possible climate policy interventions are about to be
discussed. Relevant options on various national, European and inter-
national levels are characterised by specific requirements for effec-
tiveness and/or efficiency. In light of climate prevention and its pre-
sumed urgency, the short-term realisation of measurements for
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flexible mechanisms and the strict exploitation of possible “No-
regret” potentials seems to be reasonable, as long as these are availa-
ble immediately and effectively. Furthermore, legal instruments can
be involved if necessary, at different time intervals, to secure the long-
term effectiveness of climate protection. 

13. On the national level, it would be more substantial for the aim of long-
term climate protection, if climate protection strategies were develo-
ped that go beyond the year 2005, than to achieve the set objective of
reducing CO2-emissions by more or less exactly 25%, and to amount
probably to nothing more than that. It is the challenge for long-term
climate politics to introduce over a period of 20 to 30 years a re-
orientation of the energy supply system, that does not depend that
heavily on carbon fuel.

14. The present outline of the Kyoto Protocol, whose ratification has
been basically made possible due to the results of the Bonn and Mar-
rakesh conferences in Summer and Autumn 2001, is, as many obser-
vers put it, not sufficient. Although some of its details have been cri-
ticised by the public and by scientists, it seems to be a basically appro-
priate means to outline the general climate protection concept. This is
because the content of the Protocol, which has become less substanti-
al due to the concessions, made inter alia in the field of quantified
reduction units, is to be considered separately from the Protocol’s
high relevance in the field of international contract law. It offers the
perspective to establish binding periods of time in the future, and the-
refore it is the only hold to introduce long-term, effective and favou-
rable climate development by using the means of international con-
tract law. In the future decades, the Kyoto Protocol can be adapted to
the latest findings of climate research and, if necessary, be tightened
within future binding periods of time. The contractual commitments
established during the Bonn conference, are to be considered mini-
mum objectives of climate politics, which do not basically exclude
that individual nations or several EU states take on further pacesetting
roles, as they have already taken on in other political fields. Such
pacesetting roles however, must be particularly justified. 
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The following remarks give reasons for the recommendations mentioned
above from different disciplinary points of view as well as in interdisci-
plinary perspective.

State of affairs

Detection and attribution of climate change

It is a basic principle that climate processes and their simulated represen-
tations, which are created by means of complex models, partially depend
on chance. Consequently, the description of these processes is necessari-
ly a statistic task. This applies as well to the detection of climate changes,
that are to be proven, as to the attribution of climate signals to their
anthropogenic or natural causes. The causes for climate conditions near
the ground however, can be backed up by long periods of time, that have
been sufficiently reviewed. Irregular patterns are characteristic of these
time periods. The model for research of climate change and its proofs
assumes, that these data include parts, depending on chance, as well as
quasi-regular parts, overlapping each other. The latter could be caused by
the increasing concentration of greenhouse gases.

To prove climatic changes, which have not been caused by natural
effects, the change rates, taken through observation, have to be assessed.
Here it is necessary to examine in advance, to which extent the stochastic
parts influence the result. Therefore the process starts with a ”null hypo-
thesis” which is to be analysed by a statistical test. This hypothesis is
based on the theoretical assumption, that the climate variable changes
only on the grounds of the natural variability, and that the change rate is
zero within the statistic average. It is then related to an alternative hypo-
thesis, which includes a different approach to the assumed climate chan-
ge, for example in a way that the expected change rate has a positive value
and shows a definite amount.

Basically, it should be possible now to unambiguously assign the cli-
mate data to the relevant hypotheses. As a matter of fact, one may use the
factual data of the last 50 to 100 years (resembling instrumental data
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record exists for that period of time) to extract change rates but – and this
is a dilemma – the same data cannot be used to establish the null and/or
alternative hypothesis. This is said to be due to the fact, that the observa-
tions cannot be assigned to the relevant hypotheses because the data base
is not independent (which is a precondition in statistics) and cannot be
used to calculate the change rate and to evaluate the hypotheses. There-
fore, the purpose to assign observations of real climate conditions of the
past to a null and/or alternative hypothesis by implying specific probabi-
lities cannot be achieved. 

But if the available period for observation – prolonged for example by
including historical climate records from the pre-instrumental era – was
substantially longer than the typical time range of the presumed green-
house-gas-induced changes, one could assess the statistic features of the
natural climate variability up to the middle of the 19th century by inclu-
ding observations, made before the industrial revolution, without coming
into conflict with the independence criteria mentioned above. But corre-
sponding extended data series, that could bear precise information, are yet
lacking; they are subject to current research programmes.

Statements which do not depend on empirical data and which can be
formulated through models of different complexity, offer a way out of the
dilemma described above. Typical values of the internal natural variabili-
ty of average world-wide temperatures can already be circumscribed by
simple considerations. It seems plausible, that they are significantly shor-
ter than the amplitude between glacial or interglacial epochs.

In addition to anthropogenic greenhouse effects, other external proces-
ses can also create signals for climate changes within comparable time
ranges which interfere with the natural climate variability. This includes
fluctuations in energy radiation through solar processes or volcanic aero-
sol. Geo-scientific findings on palaeo-climate could be assessed by sta-
ting, that heavy climate fluctuations are possible – even within time ran-
ges of years – despite the relatively balanced climate since the end of the
last glacial epoch. Therefore, additional alternative hypotheses and exten-
ded models are required in order to assign an observed signal of climate
change to a specific probability.
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In light of the uniqueness of climate observations, the question arises,
which probabilities are to be assigned from the given empirical data to spe-
cific models with their characteristic forces (e.g. no external effects, only
greenhouse gas effects, only solar-related changes and so on). Appropriate
assignments can be made by means of the so-called Bayes decision. The
Bayes perspective allows a unified interpretation of the detection and attri-
bution problem by considering the variety of models as a statistical ensem-
ble. At the same time the models generally do not represent a continuum,
but are restricted by the numerical experiments to discrete cases. Prelimi-
narily, they do not include any normative preferences. 

Conditional probabilities can be calculated through the Bayes theorem
by using the following propositions: (1) A probability statement on the
frequency of a specific observation, provided by a given model predic-
tion. This statement takes into account the natural variability of the obser-
vation parameters, the distribution of meteorological stations and
measurement errors; (2) a probability statement on the prediction variabi-
lity of a specific model; and (3) a quantified but subjective probability
assumption of the appropriate models.

Corresponding probabilities based on logic grounds – along with the
used knowledge base and along with invested prescriptions – could lead
to quite different final results. It can be demonstrated, that the refusal of
the null hypothesis (”observations are part of the natural variability”) with
a sufficiently small significance a does not necessarily imply the other
way round that a human influence on the climate with a probability of 1
– a is proven. It is more the subjective probability in addition to the
extend of probability for climate change signals, that is part of the eva-
luation process of change detection. That means for example, provided
there is a proof statement, that “climate sceptics” are to be confronted
with higher probabilities of signals for climate change than ”model opti-
mists”. The probabilities for the occurrence of various scenarios are part
of the knowledge on model evaluation. This illustrates the emergence of
diverging evaluations of ”proofs” for human-induced climate changes. It
will be of interest in relation to the negotiation level and the development
of sharing and burden strategies.
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Climate impact research  

Interactions between the climate and those systems affected by climate
changes are basically to be described on global and regional scales. The
”traditional” method of climate impact research, as a pure scenario analy-
sis, neglects the interaction between human beings and the environment
and is therefore an unsuitable instrument for a complete description of
global change. 

The scenario analysis is appropriate for regional climate impact research
based on the assumption that activities, which are restricted to a single
region, may not affect large-scaled processes on a global scale. But this
assumption can hardly be applied to industrialised countries, due to their
economic integration with the international community. In addition to
that, the effects of a possible climate change are difficult to assess for
single delimited and relatively small regions, because the structural chan-
ge in industry leads to substantial changes within a very short period of
time and significantly alters the subject of the climate effect. Additional-
ly, comparable situations in history indicate, that major changes could
only be triggered off by climate changes in those societies, whose social
and economic systems were destabilised before. Therefore it is always to
be checked within the framework of climate impact analysis, whether the
subject of analysis is in fact “determined by climate” or whether other fac-
tors have a substantially greater influence. Consequently the development
of integrated regional models should be fostered. This is a new challenge
for the conception of models, because regional climate models, regional
climate impact models and sector-specific models are to be combined.
The concept of ”vulnerability” of single regions has proved a possible and
encouraging approach to regional risk analyses. 

The criticism of traditional approaches towards climate impact research
applies to the global dimension, too. The scenario analysis is only suita-
ble to examine the sensitivity of the (global) climate system towards ad
hoc disturbances. So far, different emissions of greenhouse gases or aero-
sols have been assumed as possible driving forces. It is suspected, that the
whole range of possible disturbances have not completely been taken into
consideration. For example, the influence of land-use or land-cover chan-
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ges on climate – like large-scaled deforestation of tropical rain forests or
boreal forests in the North of America, Europe and Asia – have been
examined only roughly and only in separate model calculations. Another
problem of the scenario analysis is, that the various scenarios are not
and/or cannot be assigned to a certain probability of occurrence; they are
being developed under the point of view of plausibility. That means for
example, all scenarios which had been analysed by the Intergovernmental
Panel of Climate Change (IPCC), may considered equally plausible. 

Finally concluding, global climate impact research is to be covered only
by means of “earth system analysis” – defined here as the analysis of glo-
bal interactions between natural and anthropogenic spheres. At present
there are only conceptional earth system models of such earth system
models, where the anthropogenic sphere remains restricted to socio-eco-
nomic aspects. In the last years, considerable progress has been achieved
in describing single components of the earth system, particularly in
modelling the natural earth system; here the anthropogenic sphere is defi-
ned in advance as a marginal condition of the natural sphere without feed-
back reactions. It may be suspected, that essential progress is about to be
achieved in the oncoming years in the field of integrated global climate
impact research. 

The political dimension of climate change

Two decades ago, the protection of the stratospheric ozone layer was
the ruling issue of global environmental politics. The issue of climate pro-
tection has now become a substantially greater challenge for international
politics – being confronted here with a far more diverse structure of emit-
ting sources, that cover many different sectors (particularly energy, agri-
culture and traffic). Therefore a quick solution to the problem was not
about to be found. As a consequence of the so-called Brundtland Report
which also introduced the term ”sustainable development” to the broad
discussion, the international discussion on world-wide environmental and
development politics, being brought together on the occasion of the UN
Conference on Environment and Development in Rio de Janeiro in 1992,
reached its peak for the time being. In addition to further agreements, the



17

United Nations Framework Convention on Climate Change was signed,
which marks the end of the first phase of international climate politics,
and which serves at the same time as the basis for the Kyoto Protocol of
1997.

International climate politics has come to a turning point because of the
Kyoto protocol. The Framework Convention’s weak formulations about
emission reduction goals have been followed by precisely defined reduc-
tion plans. Compared with the demand to substantially reduce the emissi-
ons however, the regulations of the Kyoto Protocol are modest. Even if
the industrialised countries reduced their greenhouse gas emissions  – as
it was planned at the beginning – by 2008/2012 in relation to 1990, the
predicted growth of emissions in the so-called developing countries will
overcompensate these figures. The Bonn and Marrakech Agreements of
2001 weakened these emission reduction objectives, but they prevented
the Kyoto Protocol from being cancelled. As far as this question is con-
cerned, the Kyoto protocol has not yet become an effective instrument of
global climate politics, but it offers to be a starting point for effective cli-
mate protection in the long run.

As far as the different theories of international political science are con-
cerned, there is a large variety of options for assessments of climate poli-
tics: Neo-realists draw their attention to the important function of super
powers, whereas neo-liberal institutionalists stress the role of internatio-
nal regimes and organisations. Marxists emphasise the influence of asym-
metric distribution of wealth on a global scale and stress the role of those
industrialised countries that influence international regulations in a
disproportional manner; cognitive approaches focus on the acquisition
and organisation of knowledge and its functional transfer towards policy-
makers. None of these general theories can claim to explain more than
only partial aspects of the factual situation. 

As far as the formation of a moral judgement is concerned, the discus-
sion about fair criteria to define an acceptable code for the sharing of
emission rights and/or to accept emission reduction commitments, has not
yet led to any agreement. Presently each participant can justify his activi-
ties by referring to a criteria of his choice. Developing countries claim
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that there are historical responsibilities for greenhouse gas emissions of
the near and far past and demand to equally share emission rights. Expe-
rience shows that industrialised countries in particular, acknowledge a
responsibility only for emissions that have occurred since 1990. It is
remarkable that there has not yet been a discussion about the question, if
equal sharing of emission rights – depending on their absolute extent –
includes initially the moral right to develop a country on the grounds of
environmentally harmful activities which the industrialised countries
have de facto already claimed for themselves. It is finally this topic, where
political long-term ”explosives” might be suspected and which the deve-
loping countries cannot avoid in the negotiations about long-term emis-
sion paths; and this may even weaken their position for negotiations, at
least in a moral sense.

The post-Kyoto sharing of emission reduction commitments implies a
challenge for European climate politics in particular, although the EU as
a whole follows so far a comparatively ambitious path: Whereas some EU
member states will (almost) reach their goals, there are other countries
that are potentially confronted with problems of complying with the con-
tract. The clearer it gets that some member states of the EU have difficul-
ties in translating the contract into action, the more this will effect the EU’
s leading role in global climate politics. And this could affect the actual
selection of preventive or adaptive measures.

The weight of German climate politics on the international scale
depends in the end on the role of the European Union as a central player
within global climate and environmental politics. As such, it is the EU’ s
possibility of exerting influence which allows Germany to play a sub-
stantial role in global environmental politics. At the same time the EU,
with its willingness to comply with the reduction commitments, must lar-
gely rely on the implementation particularly in Germany and Great Bri-
tain. 

As far as German domestic climate politics are concerned, it must be
stated that they lack any conclusive climate policy; this stands in contra-
diction with the large degree of consensus on the importance and the mat-
ter of concern of this political issue. The emission reductions envisaged
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for the year 2005, might however, be roughly reached. But further objec-
tives and long-term political strategies for the next decades have not been
formulated yet. 

Climate protection from ethical points of view

Climate change as a long-term problem implies first of all the question
about the moral status of future generations. “No Obligation” arguments
can however be formulated, which could help to shirk possible commit-
ments in relation to future generations. But it is a fact, that legitimacy
claims of substantial “No Obligation” arguments can be weakened or qua-
lified in relation to their moral importance. This brings us to the conclu-
sion, that commitments in relation to future persons do exist. Suitable
argumentations of ethical theories can be taken to further justify long-
term commitments. Here, the attitude towards universalistic or particula-
ristic approaches as well as the evaluation of contractualistic positions is
full of consequences. According to the particularistic point of view, it is
allowable to review climate change in the light of the question, if a collec-
tive is about to be among the winners or the losers. According to the uni-
versalistic point of view this is not allowable. 

The preference given to universalism, has its roots in claims which are
naturally inherent in moral judgements. As far as linguistic logic is con-
cerned, it is superior to particularism and additionally, justifies itself
pragmatically by showing an interest in solving conflicts on a neutral
basis. Here economic globalisation might be a “vehicle”, that helps ethi-
cal universalism to be accepted in the long run; but that alone does not
transport its normative substance. It is more the real discourses on global
problems that undermine particularism. In discourses which are related to
global problems, arguments with a clear particularistic character can hard-
ly be referred to as a justification. The structure of global problems, as
well as the implied requirement that discursive arguments and suggesti-
ons should be generalised for gaining acceptability, is directed towards
universalism. So ethical universalism is based on assumptions and argu-
mentation rules which cannot be pragmatically circumvented, and which
we have to acknowledge if we want to get solutions to global problems.
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In the end, favouring peaceful solutions, they can be achieved by dis-
course only (pre-discursive consents).

The basic moral insights mentioned above, still do not lead to unambi-
guous demands for action. Appropriate criteria and further principles have
to be related to the climate problems: If we reject the strict preference of
the bad prognosis forwarded by Jonas as being too rigid, but accept the
minimisation of maximum damages and avoidance of optimistic strate-
gies in case of an uncertain prognosis in connection with an assumption
on the dimension of the climate problem, as well as – in the light of obli-
gations in ethical considerations – with a precedence of activities that
avoid damage, over those that bear advantages, we come to tutiorism in
the climate context (prevention principle). This is consistent with intuiti-
ve conceptions about the conditional primacy of security and the juridici-
al principles of risk assessment. International declarations (e.g. UN Agen-
da 21) already include tutioristic standards in the form of the precautio-
nary principle. The “Tolerable Window Approach” can be seen as another
possible concrete term of tutiorism. Therefore a moderate tutioristic,
intergenerational universalism is an ethically acceptable position. But
this position always implies that rules, set to satisfy the need for justifica-
tion, are being followed.

The atmosphere and its climatic characteristics can be considered as an
intergenerational common good. In relation to the primary allocation of
emission licences, this favours distribution criteria, directed to equality.
Emission profiles which tend to be based on equality, are most likely to
be justified in the long run. But it is absolutely necessary to look at an ega-
litarian position with some reservation, in order to avoid wrong incenti-
ves, contradictions and contra-intuitive consequences. In addition to the
moral perspective, there must be a solid information base which streng-
thens the power of judgement. Beyond the level of justification, we have
to deal therefore first of all with empirical questions.

It does not seem to be satisfying, to postulate a stability objective in an
abstract manner, without defining an approximate value and to make it
plausible. Furthermore as far as ethical questions are concerned, it would
be dubious not to determine any upper limits and to rely on the possibili-
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ty of being able to calculate and to achieve a “climate path” which is an
optimum only from an economic point of view. From the point of view of
the moderate tutioristic, intergenerational universalism, the highest con-
centration of climate-related trace gas must be limited. The knowledge
achieved through climate research, enables us to reflect upon that despite
all remaining uncertainties. 

Consequently we could formulate at first a temporary approximate
value of about 550 ppm of CO2 equivalents. This value is a temporary
one, because it is supposed to be subject to correction in both directions
in light of current knowledge in climate research. This basic reversibility
however, corresponds to a pragmatic asymmetry in relation to the possi-
bilities of correction. If at first we chose a higher stabilisation level and
realised, due to a better climate science data base, that this level has to be
decreased, this would be perhaps far worse than to realise the opposite.
Therefore a tutiorist will choose a value, which can be in fact corrected in
both directions. The selected value is temporarily suitable for an orienta-
tion, but is not ”sacrosanct”.

This definition stands for a global, collective objective of avoidance. It
implies a long-term planning task, a global climate regime under interna-
tional law, and the use of various instruments. This objective is a norma-
tive standard of specific emission scenarios. Questions of distribution and
allocation are put into concrete terms in relation to the limiting value,
because it implies a statement on the expected maximum tolerable emis-
sion amount for the next century. This amount is to be distributed accor-
ding to well-founded criteria. That leads to the ”ethical optimum” of a
development path.

Therefore from an ethical point of view, one can outline general objec-
tives and an approximate course and achieve, what is always required
from ethics: orientation.

Economic aspects of climate politics

Climate change is being caused to a large extent by the burning of fos-
sil fuel. At the same time this energy carrier is one of the most important
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and ruling production factors of world-wide economic development.
Coherent climate politics should therefore try to find a sound balance be-
tween the protection of the climate system and the aims to further increa-
se the incomes for the continuously growing world population. Here the
great imbalances of income in the different regions of the world are to be
taken into consideration. Many regions are not able to break the vicious
circle of poverty and underdevelopment without sustainable economic
growth, and that also requires an increasing use of fossil fuel.

There are two model types, that help identify the economic implicati-
ons of climate politics: On the one hand, impact models serve to analyse
the allocation and distribution effects of specific climate policies in rela-
tion to their regional and sector-related structure. On the other hand, so-
called optimising models help to find long-term optimum emission paths,
which lead to a balance between climate change and economic develop-
ment. But: optimising models work on the condition that a ”world-wide
welfare function” is postulated which is to be maximised. The details of
this approach contain many evaluation problems and require for example,
agreement on the evaluation of regional distribution effects of climate
politics. It is questionable if such a consensus of a possible ”world-wide
welfare function” as a basis for the definition of an optimum path for
world-wide economic growth can be taken for granted.

The monetary evaluation of climate damage also implies many pro-
blems; but experts even dispute over the costs that will be due in the next
decades, only to avoid emissions. There is no consensus either on the dis-
count rate which is to be used within the framework of an inter-temporal
analysis for the discounting of future costs and effects, and which would
become an integral part of a welfare function. Optimising models are there-
fore being calculated on a high level of aggregation and on the grounds of
very simplified economic correlations.

The different models for optimum climate politics lead to compara-
tively low reduction rates of greenhouse gas emissions. A stabilisation of
emissions, as it was proposed for example by WBGU in 1997, or even a
stabilisation of the concentration of greenhouse gas in the atmosphere,
would not be an optimum from the point of view of economic modelling.
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This is due to the fact that current emissions cause climate damages only
after several decades, but welfare is increased by consumption immedia-
tely. Therefore even with low discount rates, it is a matter of economic
ratio to have a higher consumption today – that leads to short-term high
effects – and to accept future damages, because being discounted, they
today stand for a low loss of effect.

In contrast to optimising models, other models that deal with the impact
analysis of climate politics do not claim to calculate an optimum path for
economic growth in the future. They are rather based on existing econo-
mic correlations and decisions and examine the question of how specific
measures in climate politics affect economic development in individual
regions and in individual industries. They create information about econo-
mic effects of different climate policy strategies within a realistic and
given framework of conditions in institutions and economic politics. The
requirements on the data base of such models are still considerable, becau-
se their perspectives will have to be directed towards many decades in the
future and therefore will have to include basic economic correlations and
technical developments in its scenarios. The requirements however, are
not nearly as extensive as those used for optimising models.

Impact analyses of different strategies in climate politics come to the
conclusion that the economic cost of small reduction measures that are
being actually discussed – as for example of the Kyoto Protocol – are
overestimated by the public. There are however, different effects in indi-
vidual regions, which are often not included in the discussion. But the
models also allow the conclusion, that the stabilisation of greenhouse gas
emissions, which is often demanded, or the stabilisation of the concentra-
tion of greenhouse gas emissions – within the framework of existing eco-
nomic systems and energy technology – could not be achieved without
dramatic welfare effects. 

Flexible instruments – the situation in Germany

Instruments that are more oriented towards market economy have been
demanded for German environmental politics since the Seventies. The
mostly regulatory character of the instruments of environmental politics
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gave reason for this demand. But the more the justifications for interven-
tion in environmental politics moved from the protection against dangers
to the objective of precaution, the greater the need became to make the
instruments more flexible. Whereas the controversy “environmental taxes
versus environmental certificates” was, to a large extent, displayed in the
mainly theoretical discussion on environmental economy, a wide mixture
of instruments was created in the field of practical environmental politics
which was able to integrate objectives of other sector-related policies, as
well.

Therefore current environmental politics are mainly characterised by
regulatory arrangements; here it is the Plant Licensing Law – at least in
the industrial sector – which plays a dominant role. Although there are
regular hints at the objectives of environmental politics to be considered
for the development of the tax system, this cannot be interpreted as if
environmental politics have already been made more flexible to a large
extent in the sense of market economy principles. And the discussion on
a possible carbon dioxide duty and/or tax as an alternative to a competiti-
ve solution of suitable certificates did not lead to the introduction of
appropriate measures, neither in German nor in European environmental
politics. The political objective of reducing greenhouse gas emissions has
rather been integrated within a variety of individual measures, which are
partially directed towards other purposes and adapted to the specific con-
ditions of the various sectors. 

Nevertheless attempts can be recognised, that can help make German
environmental politics more flexible, and whose experience could be used
for the future introduction of flexible instruments – according to the
Kyoto protocol. The introduction of the so-called ”compensation soluti-
on” in the field of policies to keep the air clean (BImSchG, TA-Luft) for
example, can be considered an attempt to enable companies to reduce
their costs for emissions reductions by balancing the emissions of sever-
al plants. Compensation solutions of this kind are however, an extension
of the Plant Licensing Law. Due to the strict formulation of compensati-
on options – this was necessary in order to avoid so-called “hot spots” of
local effects of harmful pollutants – the compensation regulation has been
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actually practised in only a few cases. The importance of setting a restric-
tive framework is becoming obvious, when it comes down to the evalua-
tion of the compensation principle in terms of environmental politics as a
local policy instrument to keep the air clean. The introduction of global
instruments in climate politics which are part of precautionary policies,
offers substantially more options – this is also due to the fact that there is
no “hot spot” problem in the field of climate politics. But these options
have to be integrated in a practicable way with the concrete formulation
of flexible mechanisms. 

Legal framework for climate protection

The legal principles for climate protection are basically laid down on the
various levels of international, European and national law. In light of glo-
bal climate problems reaching across the borders, the main part of politi-
cally and legally important climate protection activities takes place on an
international and European level. The amount of greenhouse emissions
can however, be defined for individual states, but an isolated mitigation
will hardly lead to a significant reduction of the greenhouse effect, which
is caused by the accumulation of climate-related trace gas emissions of all
countries. Additionally there is only little room for ”solo efforts” of EU
member states, because of the considerable competence of the Union in
the field of environmental politics. That means, that international law is
about to become a first-mover in climate protection. Consequently, the
whole community of states has taken on the obligation to protect the cli-
mate on international scale according to the regulations of international
law. The individual states and the regional state unions, such as the EU,
are now obliged to implement, on the executive level, the climate protec-
tion measures which have been agreed upon on international level.

Current research knowledge in the field of natural sciences plays an
important role in the evaluation of legal aspects of the climate protection
problems as well. The vast majority of climate researchers see however, a
correlation between the human-induced emission of greenhouse gas and
the global rise in temperatures at the earth surface has been proven. But
the reasons, correlations of effects and consequences of these risen tem-
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peratures have not been comprehensively clarified. Consequently, there is
the question of how environmental law can and must contribute to a solu-
tion from the point of view of precaution. But the range of the precaution-
ary principle in climate protection has not (yet) been sufficiently exam-
ined in jurisprudence, e.g. the question to what extent the rights of third
persons are allowed to be affected – due to the precautionary principle and
in favour of climate protection. The jurist must rely, in this respect parti-
cularly, on further scientific knowledge about causes and effects of cli-
mate change.

The precautionary principle included in German environmental law,
allows appropriate measures, i.e. precautionary measures for climate pro-
tection, that correspond to the principle of adequacy of action – seen also
from the aspect of uncertainty – and is therefore particularly important for
the legal authorisation of state activities for the sake of future generations
(environmental protection as a state objective, art. 20a GG1). To avoid
that a state-organised climate precaution, that necessarily goes more or
less along with interventions in civil rights and liberties of the individuals
affected, does not get out of hand, the precaution principle requires suita-
ble limitations. It is to be emphasised, that it is not the precautionary prin-
ciple itself, but only its qualified operative implementation, which gives
the basic authorisation for formal state interventions in favour of climate
protection. In cases of climate protection, the precautionary principle has
generally to be dealt with more caution than in the field of traditionally
risky areas like nuclear power – besides the need to refer to all sources of
knowledge to a full extent and then to include possible corrections. This
is because the risk threshold is, at least in the medium range, lower and
the scientific foundations are comparably less sound. Otherwise there
would be the risk of disproportionate limitations of basic rights. 

The principle of integration which is supposed to include environ-
mental matters in other political areas, is paradoxically an obstacle to pro-
gress in the field of a common climate protection law in Europe. There is
for example, a conflict between purposes designed for the development of

1 German constitution
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the traffic infrastructure to support the domestic market and purposes to
reduce mobility-related emissions.

The latest political development, the failure of the Hague conference in
November 2000 in particular and the refusing attitude of the present
government of the U.S. in relation to climate protection, seems to call the
Kyoto protocol, whose entry into force was originally planned for 2002
(“Rio + 10”), and in which all Parties to the Framework Convention on
Climate Change participate, very much into question. However the U.S.
at least signed the protocol despite strong domestic oppositional attitudes.
And there was even progress in some technical questions (e.g. the questi-
on of controlling compliance). But there was no convergence between the
U.S. and the EU on the accounting of greenhouse gas sinks in relation to
reduction commitments of the Kyoto Protocol which was the reason why
the U.S. will not further participate for the moment. The brisk refusal of
the Kyoto Protocol, stated by the present U.S. government, makes it addi-
tionally difficult to achieve a common and effective international climate
protection mechanism, and forces the parties to the convention to consi-
der a ratification of the Kyoto Protocol, even if the U.S. do not participa-
te. The first steps in this direction were made at the climate conferences
in Bonn and Marrakesh in 2001, not without losing some substantial con-
tent. But in the end, the protocol will gain legal power only if an effective
system of sanctions is being implemented, that operates in case of non-
compliance to agreed climate protection commitments. Appropriate mea-
sures hereto were agreed upon in November 2001 in Marrakesh.

On the whole, the legal examination of the climate protection problem
shows, that law can first of all contribute to climate protection by the help
of agreements, which are concluded under international law. But regar-
ding this assumption, the possible contribution of law substantially
depends on the political willingness of states to commit themselves to the
task of climate protection.



28

Trans-disciplinary evaluation of climate problems

Trans-disciplinary evaluation of modelling future climates

Modelling plays a particularly important role in climate and climate
impact research. But recall, that it is impossible to create any absolute
definite knowledge by this means. However, it would be also groundless
to principally disqualify all modelling results. And many questions in the
climate context do not offer any alternative to methods that are based on
modelling; that applies even to the branch of palaeo-climate research,
whose empirical data base cannot be interpreted without creating models.
Statements about the uncertainty of scientific knowledge seem sometimes
to be characterised by resignation, when possibilities of science-related
contributions to long-term social decisions are being discussed. But then,
a naive belief in science would suddenly turn into an equally naive scep-
tical attitude.  Instead, the scale of uncertainty should rather be a criteria
to evaluate knowledge pools. Even if appropriate knowledge pools are
also compared under the condition of uncertainty, science can and should
contribute to clarify these uncertainties, that have been created by scien-
tific research itself. Dealing offensively with the topic of uncertainty
helps avoiding illusory security, without trying to run down the sciences
wholesale. That means in concrete terms, that models and simulations can
have a plausible meaning and ”truth” due to validations and statistical
methods beyond a questionable claim for guaranteed knowledge.

Another critical feature of knowledge pools in the climate context is
their incompleteness. The knowledge about processes in and between the
partial climate systems (atmosphere, ocean, ice, land surface, biosphere)
is full of gaps, as well as the knowledge about interrelations between
anthroposphere and atmosphere. Decisions on relevance are taken in such
a situation to define, which aspects are to be considered important and
which are less important. The same applies to the research need; it
depends upon the question of what is considered appropriate for a speci-
fic situation. Decisions on relevance necessarily include normative parts,
the distinction between important/less important cannot be made therefo-
re, simply according to inner-disciplinary standards. In case of an interest
in climatologic questions, which is merely oriented towards the acquisi-
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tion of knowledge, the normative parts are quite small. But they get sub-
stantially greater, as soon there is a practical interest, as is the case in the
field of problem-oriented integrative research for climate protection. That
means, that integrative climate research can principally never be neutral
as far as underlying values are concerned. Decisions on relevance must be
taken, which have not only to meet immanent scientific criteria, but also
to keep societal, ethical or political relations; but that does not imply that
its approach is not to be considered a scientific one.

The assumption, that value-dependent climate research – performed on
the grounds of a practical interest in knowledge – is “corrupt”, because it
is subject to political influence and is therefore about to serve as an instru-
ment, is a wrong conclusion. Concerning value-neutrality of research, it
must be emphasised, that there is more of a continuum than a contradic-
tion between disciplinary and problem-oriented research. Even the classi-
cal disciplines are not strictly neutral, but are based on normative precon-
ditions. As mentioned above, it is only the weights of normative premises
that vary. So neutrality in terms of values is not a constitutive element of
scientific excellence. Therefore the problem-oriented character of clima-
te research does not put a risk to its scientific quality, but leads to higher
requirements on methodological transparency and excellence.

The modelling of large-scale processes in the climate system has been
developed to such an extent, that the results are considered highly relia-
ble information in the global context; that applies also to the require-
ments in the context of anthropogenic climate impacts and, to a limited
extent, to the modelling of climate effects in specific vegetation zones or
ecosystems. In contrast to that, the modelling of economic or social
scenarios over the relevant periods of time offers no more than rough
indications. Economic modelling, that goes beyond intra-generational
periods of time, is even to be considered a speculation, because of prin-
cipally unpredictable changes of human preferences and decisions. This
has substantial consequences if models from the participating disciplines
have to be coupled: the divergence between models of natural science
and social science with respect to time periods and methodology puts a
limit on the possibilities and reliability of coupled models. In extreme
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cases – e.g. the modelling of long-term occurring costs for the adaptation
to climate change – we will have to do without  integrative models. Con-
siderations about what to do at the present time to slow down or to avoid
disastrous developments in the far future, can be made even without
simulating economic aspects beyond inter-generational periods of time.
Here, comparative evaluations of options of acting by using economic
statements on the grounds of ”simple”, medium-range models and simu-
lations, are to be included. It is clear, that coupled models are not the
ideal solution for every question. They cannot either generate any deci-
sion criteria, that are ”more objective” than criteria which may emerge
from, for example, ethical principles. However, linked models can give
heuristic indications to critical aspects in the relationship of anthropos-
phere and climate. 

Therefore, modelling results – the “prognoses” of the climate and its
impacts – are equally to be evaluated in light of these reflective ”fin-
dings”. The question of how ”good” the prognoses must be to justify mea-
sures of a certain kind and certain extent, is yet to be answered. The plau-
sibility and the transparence of prognostic knowledge would at least be
guaranteed for appropriate rational risk evaluations. But regardless of the
quality of individual prognoses, the problem of uncertainty is evident in
this respect too. Developing several plausible scenarios instead of opti-
mising individual prognoses in view of decision necessities offers an
appropriate possibility to deal with the uncertainty of prognoses. So the
openness of the future is integrated with the methodical approach, and
that is more or less forced by the wishful formulation of the premises for
the various scenarios. It also seems to be more helpful with respect to the
findings and more promising to compare models in relation to their pre-
mises and preliminary decisions, than to only strive for the convergence
of their results. This approach stimulates reflections on the question of
how to deal with future-related problems, rather than to place them into
the scope of supposedly certain prognoses. With future-related state-
ments, based on coupled models, it is particularly important to put aside
prognoses (which offer illusory securities) in favour of scenario calcula-
tions – which are explicitly open for future developments.
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Preconditions for the determination of objectives in climate politics

Considerations with respect to environmental ethics and environmental
politics must determine objectives or develop objective-related hierar-
chies. This is very important for climate protection and other environ-
mental problems, because the selection of specific guidelines (e.g. clean-
air regulations, protection of the ozone layer, mitigation of greenhouse
gas emissions) can lead to absolutely different results in practice – even
within the same environmental medium. This problem basically refers to
the setting of limits, standards and avoidance objectives. The stabilisation
of greenhouse gas concentrations on a safe level, as it is demanded by the
United Nations Framework Convention on Climate Change, is also part
of it.

Justified and precisely formulated medium-range goals can be consider-
ed characteristic features of modern environmental politics. They should
be connected with state and non-state acting to secure their realisation
potential. According to different environmental media and areas, a distinc-
tion is to be made between framework objectives and qualitative goals. It
is necessary in the view of the operational level, to find concrete terms for
general demands in relation to appropriate measures. For example, it is not
sufficient to demand a wholesale reduction of CO2 emissions only. 

Suggestions referring to the formulation of realistic objectives are
based upon scientific findings and normative premises as well as upon
ideas, on what is to be considered “economically possible” and ”politi-
cally acceptable”. Natural sciences are not capable of setting an ”objec-
tive” aim by themselves, and this is due to the fact that the description of
environmental conditions alone does not necessarily imply that they are
inherent and ”given by nature” (naturalistic fellacy). Trans-disciplinary
reflections – although necessary – seem to be more harmful than benefi-
cial to concrete objectives, because objectives are always ”determinati-
ons” at the same time which could be challenged by critical reflection.
Indeed, reflection virtualises the process of establishing objectives to that
extent, that practice-oriented objectives are hardly to be deduced. Never-
theless, a reflective access to climate politics makes it easier and/or even
possible to determine plausible objectives.
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There are special requirements on the structure of formulations on
objectives: On the one hand, objectives are to be defined through the tran-
sition of vague qualitative objectives (“clean air”, “climate stability”) into
quantified objectives by assigning concrete values; and these quantified
objectives are to be achieved within equally definite time intervals. This
is the only way to develop so-called “Distance-to-targets” models, that
offer information on the question if we get closer to the target, or if we
reach or miss it within a certain period of time. This information in turn
allows statements on the success or the failure of strategies and measures,
as well as hypotheses about the effectiveness of operating instruments. On
the other hand, the required concrete values should not be set arbitrarily
and/or be ”pure invention”. The fact that appropriate values are expressed
in symbolic ”round” terms (e.g. 25% reduction of CO2 emissions), is pro-
bably to be accepted in favour of a better perception of the goals by the
public.

First order objectives have a peculiar and special status. On the one
hand, they are based upon commitments and are therefore obligatory, on
the other hand they are conventional as far as their quantification is con-
cerned – i.e. they are possibly not designed for a long duration. The term
”set objectives” literally expresses this conventional feature. This duality
of objectives is a “tense relationship” that cannot been completely resol-
ved by side one or the other. In this respect, morality and discernment are
connected to each other. 

As far as quantification is concerned, objectives – and that goes for the
field of climate protection as well – can only be agreements, i.e. sensible
conventions, which can and must be corrected in light of new findings.
Therefore as far as their quantitative aspect is concerned, objectives are
only preliminary and approximate values, designed for orientation. They
cannot and do not need to claim any other obligatory status. Further
expectations, such as for example their ”proof”, are not to be justified. In
many technical disciplines, conventional approximate values, worked out
and defined by experts, are already accepted to a large extent. That applies
for example, to radiation protection, noise or water pollution prevention.
Economic objectives too, are to be considered agreements (e.g. maximum
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inflation rates for member candidates of the EU currency union). From
this point of view, it would not be understandable if climate protection
objectives would be burdened with a higher need for justification.

The quantitative dimension of the objectives includes arguments,
which, inter alia, refer to “realism”, feasibility and their consistency with
other objectives. Within this dimension, objectives are negotiated and ori-
ented towards other objectives. An appropriate example is the adaptation
of the EU emission reduction commitments within the framework of the
so-called ”EU Bubble” to the planned nuclear phase-out in Germany. In
this respect, operational problems must not be ignored, when it comes to
the definition and formulation of objectives. Objectives that try to ignore
these aspects would be “utopian”. The semantics of ”realistic”, ”possi-
ble”, ”matter-of-fact” or “unprejudiced” however, can bear valuations that
are to be reviewed, if necessary.

As an executive authority, only the state is capable and authorised to
define binding objectives for climate politics and to establish appropriate
instruments for their realisation. In this respect, it is necessary to refer
back to scientific expert knowledge. There could be a need for consul-
tancy in relation to the definition of objectives, referring to the evaluation
of operational conditions, knowledge conditions, coherence relationships
and methodological aspects.

Elements of rational climate politics

Precautionary principle and the principle of adequacy

The precautionary principle is substantially important in the field of cli-
mate protection; on the one hand in light of the problem of scientific
uncertainty, arising from the modelling and prediction of future climate
conditions, on the other hand in light of the scale of predicted environ-
mental damage and its connected potential risks for mankind. In this res-
pect, effective measures to minimise risks seem to be necessary despite
the lack of full scientific certainty, particularly from the perspective of
environmental international law. Moreover, the precautionary principle
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seems to be an appropriate means for the realisation of intergenerational
fairness and/or for the keeping of long-term commitments, due to its inter-
temporal orientation towards the currently demanded avoidance of possi-
ble long-term damages. It is therefore to be the normative nucleus of the
guiding principle of  sustainable development in favour of future genera-
tions.

There is no dispute on the general statement that the lack of scientific
certainty must not be used as a wholesale justification for the postponing
of measures. But beyond that consensus, the practical application of pre-
caution is impeded by the fact that there a common understanding about
content and range of the prevention principle is lacking. On the national
level – here within the framework of German environmental law in parti-
cular – scope and limits of the precautionary principle have already been
outlined in the appropriate literature and in the executive, whereas on the
international level most of them have not been determined yet.

Another problem occurring with the concrete formulation of climate
precaution, agreed upon on the international level, is the fact that measu-
res, to deal with climate change should be cost-efficient so as to ensure
global benefits at the lowest possible cost (according to art. 3.3 of the Fra-
mework Convention on Climate Change). In addition to these economic
criteria, the Framework Convention on Climate Change limits precautio-
nary measures under scientific uncertainty to cases, where there are
threats of serious or irreversible damage. 

To avoid any inadequate or excessive precaution without setting a parti-
cular objective, the underlying knowledge base should meet high require-
ments; this  already holds true for example, in the national and European
interpretation of the precautionary principle. The fact that complete know-
ledge of the causes is not possible, must not lead to a lax handling of scien-
tific and other appropriate sources of knowledge. Therefore it is necessary
to thoroughly examine all accessible sources of actual knowledge. If a pre-
dicted risk potential proves to be less substantial or to have reversible
effects, a new decision is to be made and, if necessary, an already operating
measure is to be cancelled in order to avoid that basic and/or civil rights and
choices of affected individuals become subject to limitations.
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The discernable open content of the precautionary principle in interna-
tional law allows the parties substantial degrees of freedom for evaluating
the concrete use and formulation of precautionary measures in climate
protection; and this may reduce the coherence in relation to the climate
protection objective.

The prevention principle has gained acceptance and legally binding
character in German and European law – i.e. the executive level for inter-
national agreements – and has therefore already advanced to an important
cornerstone for national and international environmental law. There are
however, several deficits in the common interpretation of the precautio-
nary principle; but the already outlined limits of this principle offer indi-
cations how to put it into more concrete terms by national and European
law. In contrast to the international level, the limiting principle of ade-
quacy as a legal limitation of the precautionary principle yet plays an
important role only in German environmental law. 

The means of state precaution must be suitable and necessary to achie-
ve the objectives and must not excessively burden the affected individu-
al. In this respect and in view of scientific uncertainty the review of alter-
native options for precautionary action becomes extremely important,
which would possibly put less strain on society. The plurality of conceiv-
able and practically possible precautionary options offers the legislative
body a large degree of freedom in designing its own options in the absen-
ce of urgent risks, because the field of prevention does not require spon-
taneous and strict action. The legislative body can make optimum use of
this flexibility – as long as certain effectiveness of the measures and their
alternatives can be sufficiently determined. Conversely, comprehensive
bans in the field of state precaution are to be justified only by a lot of argu-
mentation and in a situation of imminent risks. There is a general rule:
The greater the distance in time between the immediate cause for a pre-
cautionary measure and the probable damage, the more likely are cautious
measures to be taken for the moment.

Together with the need to use all accessible sources of knowledge and
the principle of adequacy mentioned above, it is especially important on
the European level, to confront and compare the environmental matters
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which are protected by the precautionary measures, with other common
EU-related objectives. That means, that environmental protection cannot
be principally given priority treatment, even though environmental pro-
tection is intended to be integrated with other common EU-related poli-
cies. Otherwise the fundamental position of the basic and still existing
liberties within the EU – which was originally an economic community –
would be undermined. Their appropriateness – in view of possible limita-
tions to basic liberties – is therefore to be strictly reviewed in each indi-
vidual case when climate-related precautionary measures are being dis-
cussed.

In light of the open content and the indefinite scope of the prevention
principle, as well as of country-specific limitations imposed by the prin-
ciple of adequacy, it seems that on an international scale, precautionary
measures in climate protection should only be formulated step by step, so
that already planned measures can be adapted to new knowledge. This is
a way to avoid non-acceptable limitations to economic activities, which
would be especially important for developing countries. 

Thus, the precautionary principle offers political decision-makers the
necessary orientation, so that they – if they balance pros and cons and pro-
ceed step by step – can put the climate protection objectives of justice and
inter-temporal fairness and/or sustainability into force. It is most likely to
put climate precaution immediately into concrete terms on the European
and/or national executive level.

Economic and ethical rationality

Economic and (normative) ethical rationality is based upon different pat-
terns of justification which in the end lead to different opinions on ratio-
nal climate action. It is possible to explain the dissents between economy
and ethics by the fact, that ethicists and jurists tend to widen and to
strengthen normative action frameworks, whereas economists try, whe-
rever it is “sensible”, to solve problems within a welfare function. Cor-
responding dissents can also be proven within the ethical dispute on
moral relevance of principle obligations to act versus factual consequen-
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ces of action, or within the political debate on regulatory law versus dere-
gulation. Solutions emerging from regulatory law are generally believed
to be effective, but from an economic point of view to be often hardly
efficient. Regulatory procedures are likely to be preferred, if the achie-
vement of the objective is said to be very important or specific standards
have to be complied with. Conversely the economic perspective is likely
to be favoured in order to minimise economic loss. Together with the
argument on appropriate action in climate politics, this controversy plays
an important role in the debate on the liberalisation of the energy markets
as well. 

For a deeper understanding of the dissents, we have to look at the
fact of how they refer to the relations of purpose to means. From a
(discourse-related) ethical perspective, there is the following simplified
structure: Society selects in practical discourse and/or political elections,
type and scope of collective goods – such as health, environmental qua-
lity etc. Society wants to make sure that these goods are produced and
maintained, and agrees upon appropriate objectives and strategies to
guarantee their protection. Here, economic tasks are subordinated to the
discoursive agreement on objectives in climate protection or other
substantial goods. It is rather the role of economy to realise these “set”
objectives as efficiently as possible without putting the objectives them-
selves in question. By expliciting the costs economists can, however,
warn that the realisation of objectives within ambitious climate politics
could possibly be very expensive. If a society however, complies with
its objective in light of this information, the choice of this objective is to
be accepted by economy as being “rational”. To put it in economic
terms, in this case the society would consider the achievement of a spe-
cific objective for environmental quality worth at least the predicted
amount. 

As a basic alternative, climate protection objectives can be integrated
within a calculation oriented towards maximisation of utility, which can
be simply characterised as a function of bundles of goods and climate
conditions. The postulate of rationality is here a request to maximise as
follows: Combine the consumption bundle and climate conditions in a
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way, such that total benefit is maximised! An economic optimum of
greenhouse gas emissions into the atmosphere would be one that maxi-
mises the total benefit. A preventive policy, whose total welfare losses are
higher than the positive effect of avoiding emissions, would therefore not
be rational from an economic point of view. In contrast to the first pers-
pective, the efficiency criteria would play a more important role here,
because the question – if the loss of goods (welfare, benefits, consump-
tion etc.), possibly resulting from emission reduction proves any large-
scale climate protection objectives to be at all rational or not – is answe-
red within an economic calculation. 

If it seems to be too much of an effort to achieve a specific, desirable
climate protection objective, after reviewing the effects of all “trade-offs”,
the objective is abandoned because it is not ”worth” the calculated
consumption loss. Here the efficiency criteria does not refer to a relation
of means to purpose, but to the total amount of benefit. The terms
efficiency, optimum character and rationality can be deduced from one
another here. Due to the dual meaning of the term efficiency, which has
been proven in many debates, it is critical to use it as a criteria of
rationality, because it can also be referred to the function of benefit
(optimum) as to the most cost-effective way to achieve an objective
(effectiveness). Efficiency can either be an optimum in a purely economic
sense or only part of an effectiveness strategy. 

For those who stick to the model structure of optimum climate politics
on the level of economic theory, externally set objectives are to be justi-
fied separately. Therefore, objectives of climate politics have to be justi-
fied within democratic processes as components of an ethically and legal-
ly normative framework and also as being pragmatic. These components
can then be added to the optimum path as more or less obligatory frame
conditions (for example, similar to the fact that the moral status of basic
human rights is indisputably superior to the maximisation of the total
amount of utility). 

In summary one can say, that precautionary climate action can be asses-
sed quite differently. The assessment depends on the selection of either
economically or ethically rational criteria, because there is no meta-per-
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spective that would allow a more or less finally binding evaluation of the
superiority of one specific concept of rationality and corresponding crite-
ria. In certain cases, it may be possible to critically examine the respec-
tive argumentation patterns with regard to their plausibility, in order to
determine the authorisation of contrary approaches to act which are rele-
vant to climate development.

Strategies for coherent climate politics

Climate politics require highly substantial conceptions and operational
conditions, because it is an extraordinary long way from abstract long-
term objectives to concrete regulations which is overloaded with a lot of
ambiguous meanings and decision necessities. Strategies are an interim
step on the conceptional way from general objectives to concrete meas-
ures on the executive level along with their specific instruments. Climate
policy strategies preliminarily structure the future by selecting specific
individual options or bundles of options from a variety of possibilities and
by putting them on the short list. They direct climate-related develop-
ments (e.g. emissions) towards specific paths to get closer to the set objec-
tive. Appropriate preventive or adaptive strategies allow “medium-range”
definitions, so that long-term orientations can be put into concrete terms
without determining the discussion of measures. Thus, this may result in
a dissent on the level of measures, even in case of a consensus on the level
of objectives. 

Long-term needs are to be additionally looked at, with respect to the
anthropogenic causes of climate change, in view of its impacts and the
required duration of climate protection measures. These requirements
have to be taken into account in climate politics, and in the connected
strategic orientations for appropriate processes of setting goals and furt-
her planning. But these requirements, however, are not at all easy to meet:
Due to the fact that knowledge is (generally) uncertain or incomplete, it
must be possible to define priorities, strategies and measures in climate
politics in a flexible way, thus enabling that new knowledge can easily be
included into re-considerations. They must be provisional with respect to
their premises and evaluations as well as with their set objectives, whose
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normative force can be assessed differently over time. So it is a specific
feature of strategy development in climate politics, that perspectives from
thinking in long-term categories have to be foreseen in the area of neces-
sary short-term decisions, but to allow at the same time, that the need for
modifications and flexibility, which emerges from the temporary charac-
ter of knowledge, can be complied with.

Climate can in this way be subject to discussion in the form of a per-
manent societal, political, scientific and public discourse on nature, envi-
ronment and the future of society. This discourse includes large-scale
benefits, emerging from the possibility to gain knowledge on various
levels. Observation, modelling, simulation and evaluation of technical
development as well as measures of political operation, control and
modifying decisions are to be permanently integrated within strategies of
climate politics. Such action within the framework of climate politics,
being considered a ”flexible planning”, is an example for the approach of
a “purpose-related incrementalism” which is also suitable to cope with
other long-term problems. The only means to search for ”coherent” solu-
tions is to take part in a permanent process of knowledge acquisition, in
which descriptive as well as normative parts are subject to permanent
development. Every single step towards further knowledge can and
should be the incentive for further detailed steps of action – this however,
should be done within set long-term objectives, which can be justified for
example, by environmental protection principles, paradigms of sustaina-
bility and their ethical reflection.

Against this background, it seems to be ecologically reasonable as
well as economically rational to develop and to realise first of all strate-
gies for the exploitation of “no regret” potentials – if necessary, in the
form of a solo national effort. This would comply with the precautionary
principle, which is limited by the demand to weigh up predicted advan-
tages and unavoidable implications, but which offers justifiable possibi-
lities for action. Both principles would be taken into consideration by
referring to “No Regret” options. A climate strategy which is explicitly
oriented towards the exploitation and use of these potentials, would pro-
bably be easy to impart and to realise. If economic implications were
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taken into account, an increase of efficiency would be possible, which
would also meet the question of effectiveness as far as realisation is con-
cerned. Such a strategy would also take into account the uncertainties
mentioned above, which continue to characterise the climate problem
and which in any case suggest, that it would be reasonable to operate step
by step and/or to have sufficient reversibility as far as the measures are
concerned. Other purely incremental approaches should be avoided,
because they are considered to be not systematic, arbitrary and hardly tar-
get-oriented.

But these recommendations depend upon the premise, that “no regret”
measures can be instantly realised without substantial interventions into
the economic system. This would lead at first only to changes of margi-
nal economic data. In the long run however, the course of climate politics
could be gradually altered; “no regret” measures would be necessary buf-
fers in time, then. During this  time period, insights from the acquisition
of actual knowledge on the climate system, on its interference with the
anthroposphere and on experiences of newly implemented measures can
be included, and used to draw up concepts for and to realise then due sub-
stantial interventions on a considerably better basis of knowledge than
today. This would be also an economically consistent kick-off for long-
term climate politics; interventions in the economic system, which are too
fast and too massive and which are based on insufficient knowledge,
would be therefore avoided in favour of later benefits from future
research.

A coherent climate strategy will have to send reliable signals for the
planning of private and industrial decisions. In view of the outlined
uncertainties, such preliminary decisions can be bindingly determined to
some extent however only for a medium-range time horizon of not more
than two or three decades. Beyond this period, climate politics can only
set indicative standards; the explicit possibility of regular monitoring and
reversibility must then be integrated with the politics, so that it is possi-
ble to react to further scientific progress and alterations of other framing
conditions. The implementation of sufficient possibilities to acquire
knowledge or experience, the explicit consideration of the global charac-
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ter of the climate problem by selection of appropriate instruments, and
the optimisation of the chronological order of strategy elements in the
long-term perspective are therefore cornerstones of a coherent climate
strategy.
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