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Preface 

The transition to more sustainable development paths 
requires new advances in human knowledge: 
knowledge about the social causes that affect global 
environmental change and unsustainable production 
systems, knowledge about the characteristics of the 
earth system and the likely consequences of global 
environmental change, and knowledge about policy 
options that allow human societies to achieve the 
transition to greater sustainability. The scientific 
community has responded to this challenge through 
the creation of new research programmes designed to 
bring together global researchers with a variety of 
backgrounds and from all world regions for joint 
research, notably the International Human 
Dimensions Programme on Global Environmental 
Change (IHDP). Despite all efforts, however, the 
existing knowledge base and its political 
implementation remain insufficient. But how can we 
do better? Do we need new kinds of knowledge or 
new ways to generate knowledge? How can social and 
scientific institutions be designed, and possibly 
reformed, to generate sustainability-relevant 
knowledge? And what are the implications of the 
current knowledge base, and the ways it is generated 
and distributed, on societal decision-making for 
global environmental protection? 

These themes stood at the centre of the 2002 Berlin 
Conference on the Human Dimensions of Global 
Environmental Change, held 6-7 December 2002 in 
Berlin with the endorsement of two IHDP core pro-
jects, Institutional Dimensions of Global Environ-
mental Change (IDGEC) and Industrial Transforma-
tion (IT). The conference has been organised on 
behalf of the German Political Science Association by 
the joint Global Governance Project of the Potsdam 
Institute for Climate Impact Research, the Environ-
mental Policy Research Unit of the Free University of 
Berlin and Oldenburg University (glogov.org), with 
additional endorsement by the Federation of German 
Scientists and the German Association for the United 
Nations, Berlin-Brandenburg Chapter. 

About 220 colleagues from 29 countries participated 
in the Conference, with altogether 111 plenary and 
panel presentations. Key note speakers included the  

 

 

 

 

 

 

chairs of four major research and assessment pro-
grammes, Rajendra Pachauri (IPCC), Coleen Vogel 
(IHDP), Oran Young (IHDP/IDGEC) and John 
Schellnhuber (IGBP/GAIM), as well as two leading 
decision-makers and practitioners in this field, Chris-
tian Patermann, director of the Environment and 
Sustainable Development Programme of the Euro-
pean Union’s directorate-general for research, and 
Hansvolker Ziegler, the chair of the International 
Group of Funding Agencies for Global Change Re-
search. The conference was supported by the Ger-
man Federal Ministry for Education and Research, 
with additional contributions by the Volkswagen 
Foundation and the Heinrich Böll Foundation. A 
luncheon in honour of Dr. Pachauri was hosted by 
the Ambassador of India in Germany.  

This Proceedings volume presents the thirty papers 
of the 2002 Berlin Conference that we saw as the 
most useful and valuable within the context of the 
conference. All contributions have been reviewed for 
publication, and not all papers submitted could be in-
cluded in the final Proceedings volume. We hope that 
the Proceedings of the 2002 Berlin Conference will 
enrich the academic debate on generating sustainabil-
ity science and its influence on politics, and will carry 
a flavour of the lively and thought-provoking debates 
during the 2002 Berlin Conference. Last but not least, 
we would like to thank Steffen Behrle and David 
Wabnitz for their dedicated support. 

We look now forward to the upcoming 2004 Berlin 
Conference, which will be chaired by Dr. Klaus Jacob 
of the Environmental Policy Research Unit of the 
Free University of Berlin, will address the theme 
“Greening of Policies – Interlinkages and Policy 
Integration” and will be held 3-4 December 2004.  
 FRANK BIERMANN SABINE CAMPE KLAUS JACOB 
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Knowledge for the Sustainability Transition and the Challenge for Social 
Science: An Introduction 

Frank Biermann* 

1. Introduction
+
  

Climate change, the loss of biological diversity at 
unprecedented rates, the continuing emission of 
thousands of persistent organic pollutants and the 
staggering degradation of our soils and forests illus-
trate a fundamental change in the relationship of 
nature and humankind. Clearly, the world is far away 
from the transition to sustainable development that 
the Brundtland Commission urged in 1987—a devel-
opment that meets the needs of the present without 
compromising the ability of future generations to 
meet their own needs.1  

This transition to sustainability poses a special chal-
lenge for the social sciences, since it will also require 
new advances in knowledge about human societies—
knowledge about the social causes that affect global 
environmental change and unsustainable production 
systems, knowledge about the characteristics of the 
earth system and the likely consequences of global 
environmental change, and knowledge about policy 
options that allow human societies to achieve the 
transition to greater sustainability.  

The scientific community has responded to this chal-
lenge through the creation of new research pro-
grammes designed to bring together global research-
ers with a variety of backgrounds and from all world 
regions for joint research. In 1990, the International 
Social Science Council set up the Human Dimensions 
Programme (HDP) as a global framework for inter-
disciplinary international research on global change. 
Since 1996 the programme has been supported by the 
International Council of Scientific Unions. As the 
International Human Dimensions Programme on 
Global Environmental Change (IHDP) it now serves 
as the main social science research network in the 
field. The notion of ‘human dimensions of global 
environmental change’ views societies as both cause 
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1  World Commission on Environment and Development 1987. 

and effect, as the drivers of global environmental 
change and as the victims who are affected by loom-
ing global disasters such as global climate change. 
IHDP itself is supported by sub-programmes, or 
‘core projects’, on specific questions, notably the 
Institutional Dimensions of Global Environmental 
Change project,2 the Industrial Transformation pro-
ject,3 the Global Environmental Change and Human 
Security project4 and the Land-Use and Land-Cover 
Change project.5  

Despite all efforts, the existing knowledge base and 
its political implementation remain insufficient for a 
worldwide transition to sustainability. But how can 
we do better? Do we need new kinds of knowledge 
or new ways to generate knowledge, for instance 
through a fundamental overhaul of the way we con-
duct scientific research? How can social and scientific 
institutions be designed, and possibly reformed, to 
generate sustainability-relevant knowledge? And what 
are the implications of the current knowledge base, 
and the ways it is generated and distributed, on socie-
tal decision-making for global environmental protec-
tion? 

These are the themes that stood at the centre of the 
2002 Berlin Conference on the Human Dimensions 
of Global Environmental Change, held 6-7 Decem-
ber in Berlin. In the following, I will, first, introduce 

 
2  Institutional Dimensions of Global Environmental Change 
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into the manifold presentations that have been held 
at the Berlin Conference, a representative sample of 
which is included in this Proceedings volume (section 
2). Second, since the conference was mainly centred 
on political science while remaining open for dialogue 
with other disciplines, I sketch below six propositions 
on the particular challenges that global environmental 
change poses for political science as a discipline (sec-
tion 3). 

2. The 2002 Berlin Conference 

2.1 ORGANISATION OF THE CONFERENCE 

All presentations at the 2002 Berlin Conference have 
addressed one (or more) of three main themes, which 
have structured the entire conference: 

First, one group of papers has conceptualised the 
knowledge base for the sustainability transition as 
something that is affected by political decision-
making. They analysed ways in which national and 
international politics and institutions influence the 
way sustainability knowledge is generated, distributed 
and used by actors, looking, for example, at ways in 
which political systems influence scientific research 
for the sustainability transition. Papers have exam-
ined, for example, the distribution and use of knowl-
edge, from scientific information to technical exper-
tise, and sought to explain the influence of political 
institutions and political and societal actors on these 
knowledge-generating processes. 

Second, and interrelated with the first theme, a num-
ber of papers have viewed knowledge as a factor that 
influences political decision-making. It has long been 
argued that not only power and interests, but also 
ideas, discourses or belief systems shape the outcome 
of political decision-making. The 2002 Berlin Confer-
ence has presented cutting-edge research on the ways 
in which existing knowledge—from scientific infor-
mation to more general discourses or belief sys-
tems—affects the ways in which political actors re-
spond to the global environmental crisis. Are there 
dominant discourses and ideas that can facilitate or 
prevent us from reaching a more sustainable devel-
opment? Does ‘science’ and modern technology in 
itself lead to unsustainable development paths—and 
how can democratic political institutions manage to 
live with, for example, the Genie of modern nuclear 
and molecular technologies? 

Third, the 2002 Berlin Conference has featured pres-
entations from social scientists that respond to the 
challenges raised by recent thinkers who argue for 
fundamental changes in the way science is con-

ducted—thinkers who have put forward integrative 
concepts such as ‘earth system analysis’, ‘syndromes 
of global change’ or ‘sustainability science’. It has 
been maintained, for example, that a new ‘sustainabil-
ity science’ must bridge the local-global divide and 
must include interdisciplinary research on multiple 
scales and multiple actors. How would this affect 
social science, for example the divide between schol-
ars of international relations and comparative envi-
ronmental politics? 

Despite their division into the three themes above, 
the 111 presentations at the 2002 Berlin Conference 
have also highlighted the intense interaction between 
knowledge, science and society at all levels. Scientists 
and other producers of knowledge are part of their 
societies, which shape the process of knowledge 
generation, while in turn being influenced by the 
continuous reorganisation and reinterpretation of 
knowledge. Rather than creating artificial boundaries 
that blur the co-evolution of science and society, this 
introduction—and the organisation of the confer-
ence—is intended to focus debate on different di-
mensions of the science/society interface, without 
denying their manifold interactions and mutual inter-
dependencies. 

2.2  THEME 1: GENERATING SUSTAINABILITY 
KNOWLEDGE 

Political decision-making requires knowledge about 
the state of global environmental systems and about 
political options. Such an assessment of global envi-
ronmental change and of the effectiveness of political 
responses is particularly challenging for researchers. 
The social sciences are involved in this field in a 
twofold manner: as active participant in the integra-
tive assessment of global environmental change in 
close collaboration with colleagues from the natural 
sciences, and as a critic of these very assessment 
processes from a social science perspective. 

Most scientific assessments include measurements 
that allow comparisons between objects of study or 
between different points of time. A crucial challenge 
here is the development of indicators for global envi-
ronmental change that can help explain variation 
between regions or over time, thus assisting in the 
formulation of political response strategies. One way 
to include complex societal factors in the assessment 
of global environmental change is the development 
of specific indicators and indices for ‘sustainable 
development’ that go beyond the mere assessment of 
changes in natural systems—a challenge that several 
papers of the 2002 Berlin Conference has been de-
voted to. Presentations included a case study on 
Belgian efforts or on sustainable development indica-
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tors in marine fisheries. Other case studies that link 
social and natural science in assessing global envi-
ronmental change focussed on an Indonesian partici-
patory model of satellite-based monitoring for com-
munity plantation forests, a recent non-state initiative 
to account for greenhouse gas emissions, and differ-
ent political functions and potentials of environ-
mental indicator systems.  

Eventually, much of the indicator data acquired in 
these studies could be used in computer-assisted 
quantitative or qualitative modelling exercises. A 
number of such advanced models have been pre-
sented and discussed at the 2002 Berlin Conference, 
not only with a view to the actual information they 
provide but also as possible means of knowledge 
generation. Some participants presented their re-
search on foresight methodologies to assess future 
European transportation systems, on participatory 
scenario analysis and on participatory technology 
assessment methodologies. Other researchers elabo-
rated on scenarios for improving regime effectiveness 
for decision-making in multilevel political environ-
ments or reported new advances in computer-based 
modelling. 

Any meaningful understanding of global environ-
mental change cannot be generated and used without 
involving relevant stakeholders. While many studies 
presented at the 2002 Berlin Conference have ad-
dressed the role of stakeholders and dialogues be-
tween researchers and stakeholders, two panels have 
been explicitly focused on this question. Here, par-
ticipants presented research on experiences with 
participatory approaches in scientific knowledge 
generation, on new practices for linking stakeholders 
and scientists (also with a view to integrating partici-
patory methods into economic analysis and their role 
in climate impact assessment), on combining com-
puter modelling with deliberative methods in assess-
ing the transition to sustainable energy systems, on 
the role of civil society within sustainability science, 
or on participatory approaches. 

Sustainability knowledge is, in most cases, no longer 
created by individual academics and by isolated pro-
fessors in vaulted ivory towers. Instead, most ad-
vances in knowledge today are part of larger research 
groups and research programmes, ranging from 
multi-institutional or multinational research consortia 
to national research programmes and to global pro-
grammes that comprise thousands of researchers, 
such as the Intergovernmental Panel on Climate 
Change (which assesses and synthesises existing 
knowledge) and the International Human Dimen-
sions Programme on Global Environmental Change.  

These networks of researchers have, however, them-
selves become the object of intense academic debate. 
One panel at the 2002 Berlin Conference has there-
fore been devoted to the analysis of national research 
programmes, including case studies on Israel, on the 
European Union and its research programmes and a 
comparison of programmes in some member states. 

Furthermore, the major research programmes have 
been directly or indirectly addressed in most plenary 
sessions. One plenary session featured the chairs of 
two major research and assessment programmes, Dr 
Pachauri of the Intergovernmental Panel on Climate 
Change and Professor Coleen Vogel of the Interna-
tional Human Dimensions Programme on Global 
Environmental Change. Another plenary panel has 
presented the chairs of two important sub-
programmes, Professor Oran Young of the Institu-
tional Dimensions of Global Environmental Change 
project of IHDP, and Professor John Schellnhuber of 
the Global Analysis, Integration and Modelling pro-
ject of the International Geosphere-Biosphere Pro-
gramme. A third plenary panel featured two leading 
decision-makers and practitioners in this field: Dr 
Christian Patermann, the director of the Environ-
ment and Sustainable Development Programme of 
the European Union’s directorate-general for re-
search, and Hansvolker Ziegler, the chair of the In-
ternational Group of Funding Agencies for Global 
Change Research and special advisor on sustainability 
in the German Federal Ministry for Education and 
Research. 

2.3 THEME 2: SUSTAINABILITY KNOWLEDGE IN 
POLITICAL DECISION-MAKING 

Most scientific effort in the field of global environ-
mental change will eventually inform decision-makers 
in the public and private spheres and the general 
public. The transition to sustainable development 
inevitably requires a ‘knowledge transition’ among 
various actor groups to enable them to better under-
stand the dynamics of the earth system and the avail-
able policy options. However, the processes by which 
sustainability knowledge generated within science can 
reach societal actors remain insufficiently understood 
and have thus been a key concern of one of the 
‘Knowledge Conversations’ at the 2002 Berlin Con-
ference. 

The studies on stakeholder dialogues and participa-
tory approaches show how non-scientific actors and 
non-academic knowledge influence academic research 
programmes. In turn, the influence that these re-
search programmes and their findings have on socie-
ties and, in particular, on political actors has been at 
the centre of a number of panels that analyse knowl-
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edge flows in governing global environmental change. 
Some presenters, for example, examined the role of 
international and transnational institutions in the 
dissemination of sustainability knowledge, including 
the transnational network of local governments, 
Cities for Climate Protection, the Commission for 
Environmental Co-operation under the North 
American Free Trade Agreement, and the role of 
international organisations (such as convention secre-
tariats or international agencies) in the generation and 
distribution of sustainability knowledge. 

Others were particularly interested in the role of 
international institutions in raising the credibility of 
knowledge. This included case studies on the credibil-
ity of the Intergovernmental Panel on Climate 
Change and the scientific assessments under the long-
range transboundary air pollution convention of 
1979, as well as a study that focused on the North-
South dimensions of knowledge transfer by interna-
tional agencies. Some participants have presented 
research on the influence of scientific knowledge on 
environmental policy, including case studies on the 
impact of conflicts over values for the process of 
knowledge generation and the link between science 
and policy in various environmental policy areas. 

Depicting another strand of research, some partici-
pants adopted a constructivist perspective and pre-
sented research on ‘epistemological pluralism’ based 
on the third assessment report of IPCC, on dis-
courses in the Norwegian response to the global 
climate negotiations, and on the politics of climate 
change and the release of genetically modified organ-
isms.  

As with the global level, scientific and other system-
atic knowledge influences national and local envi-
ronmental policies as well. Accordingly, a number of 
panels have been devoted to these issues. Participants 
focused on the role of knowledge in the integration 
of environmental policies in Germany, the European 
Union and the United States, and in the integration of 
biodiversity and climate policies. Others focused on 
capacity building for knowledge-generation through 
public agencies, with case studies on regions as di-
verse as Lower Saxony, western Australia and north-
eastern Asia. Knowledge flows reach beyond public 
authorities. Private actors, too, are important con-
sumers of sustainability knowledge. Through their 
own dissemination activities, and their involvement in 
knowledge-generating processes, they are also part of 
the process of knowledge generation. The 2002 Ber-
lin Conference hence included several panels on the 
role of civil society in the generation, synthesis and 
dissemination of sustainability knowledge. Non-state 

actors to which specific panels have been devoted 
include groups and associations of nongovernmental 
activists groups, the media, education institutions, 
national advisory boards, and local decision-makers. 

Participants analysed, for example, the role of Green-
peace as a knowledge mediator in Japan’s response to 
stratospheric ozone depletion, the interpretations of 
climate-change knowledge by business leaders in 
New Zealand, and the role of civil society in global 
environmental governance. In the panel on the role 
of the media, discussion focused on global climate 
change in the major national newspaper in the United 
States, the role of the media in the Czech republic 
and the role of specific communication strategies and 
the new media for knowledge transfer.  

Similar to the media, education institutions play a 
crucial role in disseminating sustainability knowledge 
and in promoting sustainable life-styles. The 2002 
Berlin Conference included detailed case studies in 
this field, on consumer citizenship education, on an 
event count analysis of the founding of scientific 
ecological organisations in 46 countries, and on the 
role of French business schools in surveying the 
dissemination of environmental knowledge. Impor-
tant, too, are national advisory bodies, which are 
often mixtures of scientific self-administration and 
government-controlled scientific entities. Here, pres-
entations at the conference examined national scien-
tific advisory bodies in Belgium, Germany, the United 
Kingdom and the United States. 

Other case studies explicitly focused on the local 
level, examining, for example, local platforms to 
promote scientific knowledge about biological diver-
sity and other global change issues in Switzerland, the 
uptake of scientific information by local governments 
in New Zealand and the knowledgeable consumer as 
a precondition for sustainable development. Civil 
society can only make use of sustainability knowledge 
generated by experts, scientists or public agencies if 
the information is publicly available. This makes the 
‘right to know’ ever more important. Its importance 
has been enshrined in several pieces of recent na-
tional and global legislation, including the 1966 
United States Freedom of Information Act and the 
Aarhus Convention, as well as in the spread of volun-
tary or mandatory pollutant release and transfer regis-
ters. As argued by Professor Sand at the conference, 
these new forms of access to information have led to 
a new third wave of environmental regulation that is 
replacing or supplementing traditional command-
and-control and market-based instruments. 

Access to information is also key to the uptake of 
new technologies—be they environmentally benign 
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or risky—in the domestic context. Within North-
South relations, it remains critical to consider how a 
transition to global sustainability could be slowed 
down by ‘knowledge divides’ between North and 
South. Substantial attention has focused on greater 
access to new technologies as a way to bridge such 
divides. 

Finally, understanding the interaction of all actors 
within a particular national setting, along with cross-
national interlinkages, is at the centre of discourse 
studies, a number of which have been presented at 
the 2002 Berlin Conference. One panel discussed 
discourses in the field of energy and climate policy, 
with two regional case studies on South Africa and 
Australia and two studies on the role of assessments 
in global climate change policy. 

2.4 THEME 3: NEW CONCEPTUAL FRONTIERS: 
SUSTAINABILITY SCIENCE, EARTH SYSTEM 
ANALYSIS AND THE CHALLENGE FOR THE 
SOCIAL SCIENCES 

The challenge of global environmental change has 
given rise to a variety of proposals for how the global 
scientific endeavour in this field could better be struc-
tured.6 Researchers have advanced novel approaches 
to global change science, which call, among others, 
for a new integration of academic disciplines—in a 
sense a step back to the traditional universitas of the 
facultates as prescribed by the medieval ideal. 

One such new approach is the Syndromes of Global 
Change concept advanced by the German Advisory 
Council on Global Change. Since its early versions in 
1993,7 the concept has been refined and empirically 
applied,8 and in 2001, the United Nations Environ-
ment Programme has advised governments at its 
Global Ministerial Environment Forum to adopt the 
syndrome approach ‘to re-arrange the perspective and 
the perception of land use and land/soil degrada-
tion’.9 The approach integrates different disciplines 
by reducing global change to a limited number of 
socio-economic and natural variables, which are 
conceived of as the symptoms of global change that 
interact with each other. Proponents of the approach 
assume certain dynamic patterns of interactions be-
tween symptoms, which are defined as the syndromes 
of global change. The assumption is that there are at 
least sixteen such syndromes.10 These are clustered 
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8  Schellnhuber et al. 1997. 
9  UNEP 2001, para. 16. 
10  See in more detail German Advisory Council for Global 

into three classes that are related either to the over-
exploitation of nature,11 to failed development proc-
esses12 or to the misuse of nature as a sink for pollut-
ants.13 In a sense, the syndromes of global change are 
a representation of typical place-based socio-
economic and natural mechanisms of un-sustainable 
development with an interesting potential to guide 
interdisciplinary research. 

Another comprehensive concept is earth system 
analysis, which has been presented by Hans-Joachim 
Schellnhuber at the 2002 Berlin Conference.14 This 
approach focuses on a better understanding not of 
isolated elements of global change but of the totality 
of processes in nature and human civilisation. It 
eventually aims at developing analytical and political 
tools and instruments to assist in the challenge of 
global environmental governance and, particularly, to 
find ways to guarantee an acceptable long-term co-
evolution of nature and civilisation.15 Schellnhuber 
sees earth system analysis as ‘a science in statu nas-
cendi’, arguing that:  

It is a science as it has 1. a genuine subject, 
namely the total Earth in the sense of a fragile 
and ‘gullible’ dynamic system, 2. a genuine 
methodology, namely transdisciplinary sys-
tems analysis based on, i.a., planetary monitor-
ing, global modelling and simulation, 3. a 
genuine purpose, namely the satisfactory (or at 
least tolerable) coevolution of the ecosphere 
and the anthroposphere (vulgo: Sustainable 
Development) in the times of Global Change 
and beyond.16 

At the highest level of abstraction, the basic formula 
of earth system analysis is E = (N, H), with E being 
the earth system, N being the ecosphere (a function 
of atmosphere, biosphere et cetera), and H being 
human civilisation. H consists of the anthroposphere 
(A)—the totality of human life, actions and products 
that affect other components of the earth system—
and the ‘global subject’ (S), which is, translated into 
social science language, the political system at the 
global level including its national and subnational 
subparts, all of which have collectively the ability to 

 
Change 1993, 1995, 1996, 1997, 1999. 

11  Sahel Syndrome, Overexploitation Syndrome, Rural Exodus 
Syndrome, Dust Bowl Syndrome, Katanga Syndrome, Mass 
Tourism Syndrome and Scorched Earth Syndrome. 

12  Aral Sea Syndrome, Green Revolution Syndrome, Little Tiger 
Syndrome, Favela Syndrome, Suburbia Syndrome and Disaster 
Syndrome. 

13  Smokestack Syndrome, Waste Dumping Syndrome and 
Contaminated Land Syndrome. 

14  See in more detail Schellnhuber 1998, 1999. 
15  Schellnhuber 1998, 9. 
16  Schellnhuber and Wenzel 1998, vii. 
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bring the ‘human impact’ in line with the needs of the 
ecosphere.17 Based on these ideas, Schellnhuber has 
advanced five paradigms of sustainable development 
as groundwork for further refinement in modelling 
and simulation exercises:18 standardisation, the identi-
fication of long-term corridors for the co-evolution 
of nature and humankind; optimisation, the maximi-
sation the nature-humankind welfare function 
through selection of an appropriate co-evolution 
segment; pessimisation, the acceptance of a certain 
distance to danger zones in order to leave room for 
mismanagement; equitisation, the preservation of 
options for future generations; and eventually stabili-
sation.19 

For political science and other social sciences it seems 
difficult to relate to the model-oriented, integrated 
and interdisciplinary approach of earth system analy-
sis, given that quantifiable hypotheses and computer-
based modelling still pose severe challenges for many 
branches of social sciences. A link to political science 
could be the notion of a ‘global subject’ as an agent 
of earth system management, which is an area where 
political scientists can contribute their research on 
international regimes and organisations, as well as on 
national political systems.20 However, since earth 
system analysis is still in its early stages, its specific 
information needs for the social sciences remain only 
vaguely defined. 

One possible institutional link is the Earth System 
Science Partnership21—which includes the social 
science programme IHDP—and in particular the 23 
GAIM questions that are seen, from the perspective 
of the Global Analysis, Integration and Modelling 
project of the International Geosphere-Biosphere 
Programme, as a set of overarching questions de-
signed to challenge the entire global change research 
community. Some of these questions directly relate to 
the social sciences, for example analytical questions 
such as no. 23, ‘What is the structure of an effective 
and efficient system of global environment and de-
velopment institutions’,22 or normative questions 
such as no. 18, ‘What kind of nature do modern 
societies want?’ 

Sustainability is also at the centre of a the concept of 

                                                           

                                                          

17  Schellnhuber 1999, C20-C22. 
18  Schellnhuber 1999, C23. 
19  Schellnhuber 1998, 176-81. 
20  Schellnhuber and Biermann 2000. 
21  See for a funder’s perspective Ziegler and Röser 2002. 
22  GAIM puts this question in the cluster of the ‘strategic’, not of 

the ‘analytical’ questions. From a social science perspective, 
this question would well qualify as an analytical puzzle. 

‘sustainability science’. The assumption of Robert 
Kates, William C. Clark and a number of other lead-
ing natural and social scientists is that the challenge 
of sustainable development is so daunting and com-
plex that it has led to the emergence of a sustainabil-
ity science as a new integrative field of study.23 Sus-
tainability science is, Kates, Clark and colleagues 
argue, different from traditional science in many 
respects. Ideally, sustainability science derives its 
questions and puzzles less from internal theoretical 
development than from actual problems of global 
change (in which it does not differ much from many 
branches of social science, with a its long history of 
responding to day-to-day political problems, for 
instance in the study of international relations). To 
answer the core question of sustainability science—
how to make human-nature interactions sustain-
able—proponents of this concept call for several 
modifications and alterations of the traditional model 
of knowledge generation: They argue that co-
operation between natural and social scientists needs 
to be improved and made more intense. Analysis 
should better strive to integrate all scales from local 
to global within one research design. Sustainability 
science shall integrate economy and ecology, global 
trends and local diversity, basic academic research 
and applied management.24 It should resolve the 
dichotomy of scientific research and practical action 
and rather advance the notion of social learning 
through critical-reflexive practice.25 

Proponents of sustainability science link this argu-
ment to explicit institutional reform proposals, espe-
cially with a view of the needs of developing coun-
tries, which are so far underrepresented in global 
expert networks.26 Advocates of the concept empha-
sise that we need new initiatives to better integrate 
colleagues from developing countries and build-up 
independent research capacities in the South (which 
raises the question of how this would affect the way 
social science is conducted in the North). Likewise, 
sustainability science would require joint efforts of 
experts and stakeholders from a variety of regions 
and backgrounds. 

All these challenges have been addressed at the 2002 
Berlin Conference from a wide array of angles. One 
analysis, for example, focused on three aspects of the 
debate—interdisciplinarity, participatory research and 
development, and science-policy interlinkages. Others 

 
23  Kates et al. 2001. 
24  Kates et al. 2001. 
25  Clark 2001. 
26  Biermann 2001a and 2002; Siebenhüner 2002a, b.  
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discussed appropriate research strategies in the field 
of sustainable farming and elaborated on the ‘options 
and restrictions’ tool developed in Switzerland. Two 
panels took up the challenge of sustainability science 
by elaborating principles for social science to assist in 
achieving sustainable development; conceptualising 
sustainable development as a joint fact-finding proc-
ess; applying the idea of place-based sustainability to 
the Rio Grande basin in North America; analysing 
the separation of utility and truth of scientific knowl-
edge; and analysing the flow of sustainability knowl-
edge through a Canadian conservation authority. The 
conceptualisation and application of sustainability 
science and earth system analysis has also been at the 
centre of the second ‘Knowledge Conversation’ at 
the 2002 Berlin Conference, Sustainability Science: What 
on Earth for? 

3. Global Environmental Change: Six 
Propositions on the Challenges for Political 
Science as a Discipline 

What are the specific challenges that global environ-
mental change poses for political science as an aca-
demic discipline? Both the looming prospect of far-
reaching worldwide ecological perturbations and new 
integrative concepts with their calls for academic 
reform push political science to re-visit existing 
methods and research approaches in order to better 
contribute to the analysis of global environmental 
change. The final section of this introduction 
sketches six propositions on how political science 
could (and should, in my view) respond to this chal-
lenge. They focus on developing a separate field of 
study within political science—world environmental 
policy—that would enable political science to better 
link to the interdisciplinary research networks that 
have emerged. 

3.1 THE STUDY OF WORLD ENVIRONMENTAL 
POLICY ENCOMPASSES, BUT NEEDS TO GO 
BEYOND TRADITIONAL ENVIRONMENTAL 
POLICY  

World environmental policy, as an object of study, 
integrates the field of traditional environmental pol-
icy, but needs to go beyond it. Environmental policy 
as an area of study within political science has 
emerged in the 1970s27 and is had long been under-
stood as identification and management of environ-
mental problems of industrialised countries.28 Such 
analyses have long required an interdisciplinary per-

                                                                                                                     
27  For Germany see in particular Jänicke 1978. 
28  Jänicke et al. 1999, 14. 

spective that included insights from economics, soci-
ology or law. The IHDP research plan as well as 
much of the literature on global change reveals, how-
ever, that research in this field encompasses more 
puzzles and problems than have been traditionally 
examined within the study of environmental policy. 
The analysis of the much broader problems of global 
change, which range from changes in geophysical 
systems to the loss of biological diversity, calls for a 
focus on a much wider set of issues. Key questions—
such as how Bangladesh should adapt to raising sea-
levels, how deterioration of African soils should be 
halted, how land-use changes in Brazil should be 
analysed or how the global transition to a solar soci-
ety could be achieved—have barely been covered by 
environmental policy research so far, but will inevita-
bly become part of the emerging field of the study of 
world environmental policy. 

3.2 THE STUDY OF WORLD ENVIRONMENTAL 
POLICY NEEDS TO BRIDGE INTERNATIONAL 
RELATIONS RESEARCH AND ENVIRONMENTAL 
POLICY  

A similar argument applies to the academic discipline 
of international relations (IR) within political science. 
Whereas all environmental problems are local in their 
causes and consequences, many now require recourse 
to intergovernmental and eventually to global political 
solutions. Almost nine hundred international regimes 
have been set up to regulate the environmental be-
haviour of governments, and understanding these 
regime processes has become ever more important. 
Governance without government in the state system 
is a core problem not only of IR, but also of the 
study of world environmental policy. The IR com-
munity has produced a wide array of studies in this 
field. However, these have often been related to 
theory development within IR, not to the community 
of political scientists working on (national) environ-
mental policy and to the global environmental change 
research community.  

According to the emerging sustainability science 
paradigm, it is especially the bridging of the global 
with the local that is seen—for instance by Kates, 
Clark and colleagues29—as a crucial challenge that 
needs to ‘span the range of spatial scales between 
such diverse phenomena as economic globalization 
and local farming practices’. Political science has not 
taken up this challenge sufficiently.30 The German 
Political Science Association attempted to address the 
relative lack of interaction between IR and the envi-

 
29  Kates et al. 2001, 641. 
30  Biermann and Dingwerth 2004ba. 
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ronmental policy community through the 2001 Berlin 
Conference on ‘Global Environmental Change and 
the Nation State’, which was meant to bring together 
specialists from IR and from environmental policy 
research.31 

3.3 THE STUDY OF WORLD ENVIRONMENTAL 
POLICY NEEDS TO ADDRESS MORE THAN 
‘GLOBAL’ PROBLEMS 

Third, the study of world environmental policy must 
be more than research on problems that require solu-
tions at the global level. Although ‘global’ is used in a 
variety of ways, in most cases it denotes systemic 
global interdependencies, for instance in the concep-
tualisation of the climate as a ‘global common’. 
World environmental policy, however, needs to go 
beyond global problems. This is why I suggest using 
the term ‘world environmental policy’ instead of 
‘global environmental policy’. The Global Environ-
ment Facility of the World Bank, for example, has 
been tasked only with ‘global’ environmental prob-
lems, defined as climate change, biodiversity loss, 
stratospheric ozone depletion and the protection of 
international waters (a list to which soil degradation if 
related to the first four global environmental prob-
lems and persistent organic pollutants have been 
added). This excludes key environmental problems 
that must form part of a world environmental policy: 
issues such as local air pollution, the preservation of 
local waters, waste treatment, or desertification and 
soil degradation in Africa, Asia and Latin America. 
The difference is apparent when the Global Envi-
ronment Facility is compared to agencies that use the 
word ‘world’, such as the World Health Organisation, 
which fights local and global health problems. Soil 
degradation and urban smog are local, whereas cli-
mate change and stratospheric ozone depletion are 
global environmental problems: the study of world 
environmental policy needs to include both. 

3.4 THE STUDY OF WORLD ENVIRONMENTAL 
POLICY AS WORLD-WIDE RESEARCH PRACTICE 

Fourth, the study of world environmental policy 
needs to adopt a holistic perspective that focuses on 
the entire globe, which also requires a global and 
holistic approach to the organisation of research. 
Understanding the political dimensions of the climate 
change problem, for example, requires synthesising a 
mosaic of local, national, regional and global political 
processes. While the traditional study of environ-
mental policy has been devoted to cross-national 

                                                           

                                                          

31  See Biermann, Brohm and Dingwerth 2001, and Biermann 
and Dingwerth 2004a, 2004b. 

comparisons,32 this is even more important for the 
study of world environmental policy. The implica-
tions for research practice are particularly key: the 
study of world environmental policy needs not only 
to encompass all the world’s regions, but must also 
be internationally organised to make use of the com-
parative advantages of the local knowledges of par-
ticular regions and processes. This applies especially 
to the relation between development studies and 
African, Asian and Latin American area studies, on 
the one hand, and traditional environmental policy 
research that has focused on the rich countries in the 
North. Kates, Clark and colleagues have argued, in 
their blueprint of a sustainability science: 

Generating adequate scientific capacity and institutional 
support in developing countries is particularly urgent as 
they are most vulnerable to the multiple stresses that 
arise from rapid, simultaneous changes in social and 
environmental systems. … a comprehensive approach 
to capacity building will have to nurture … global insti-
tutions in tandem with locally focused, trusted, and sta-
ble institutions that can integrate work situated in par-
ticular places and grounded in particular cultural tradi-
tions with the global knowledge system.33  

This call for diversity within the research community 
together with stronger networking applies also to 
world environmental policy as a specific field of study 
in political science. The globalisation of problems can 
only be countered by the globalisation of political 
science research. 

3.5 THE STUDY OF WORLD ENVIRONMENTAL 
POLICY CANNOT ADDRESS EVERYTHING 
LINKED TO THE SUSTAINABILITY CONCEPT 

Fifth, a caveat. Research practice requires the delinea-
tion of the study of world environmental policy from 
other neighbouring fields and terms. This is the case, 
in particular, with the term sustainable development, 
which usually describes the both normative and em-
pirical triangle of an ecologically, economically and 
socially sustainable development. We need a sustain-
ability transition as well as the guiding idea of an all-
encompassing sustainability science, and in the long 
run, political science will need to play a major role in 
this endeavour. Yet it would be premature today to 
strive for the establishment of a counterpart to sus-
tainability science within the discipline of political 
science and policy studies, such as the idea of ‘sus-
tainability policy/politics’ as a separate sub-field. It 
seems more feasible, at this moment, to accept the 
sustainability transition as a normative leitmotif, even 

 
32  On German contributions, see for example Conrad 1998; 

Jänicke 1990, 1996; Jänicke and Weidner 1997; Jänicke et al. 
1997; Jörgens 1996; Kern and Bratzel 1996. 

33  Kates et al. 2001, 642. 
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if one continues to focus on the political analysis of 
discrete elements such as economic, social and eco-
logical sustainability. On the other hand, the study of 
world environmental policy emphasises the need to 
take into account the interdependencies of policies. 
At the core of the study of world environmental 
policy should be socio-economic causes and conse-
quences of local and global environmental change, 
including options for political reform. But this re-
quires multi-scale and multi-disciplinary analyses that 
go beyond the traditional field of environmental 
policy.  

3.6 REFORMING GERMAN SOCIAL SCIENCE: 
INTERNATIONALISATION, INTER-
DISCIPLINARITY, PROFESSIONALISATION 

Finally, I want to add a short remark on the host 
country of the 2002 Berlin Conference, Germany.34 It 
seems that the analysis of world environmental policy 
requires specific reforms in the way in which political 
science is conducted in Germany and, arguably, also 
in other European countries. 

First, German research contributes little to the global 
discourse on sustainability and world environmental 
policy compared to its potential, for most German 
research in the field is published in the German lan-
guage and thus inaccessible to non-German readers. 
Global language diversity within academe might have 
benefits. For instance, it might allow for the decen-
tralised emerging of new innovative ideas among the 
French, Italian, Arabic, Spanish or German research 
communities that later contribute, in English, to the 
global debate. However, it seems that the costs out-
weigh the benefits, and much work on global issues 
in Germany—and in other non-English language 
countries—is effectively lost to the larger academic 
community. I see here the need for reforms in the 
German research community as well as in its funding 
community. Therefore, the new series of Berlin Con-
ferences—held as annual conventions of the Envi-
ronmental Policy and Global Change section of the 
German Political Science Association, in co-operation 
with the Federation of German Scientists and oth-
ers—are also meant to contribute to this internation-
alisation of German research. 

Second, the study of world environmental policy 
must be interdisciplinary by design. Within the field 
of environmental policy, German research has already 
begun to link political science with economics and 
law; one example is the German-language standard 
text book on environmental policy written by the 

                                                           
                                                          34  In more detail, see our German-language study Biermann and 

Dingwerth 2001 and forthcoming. 

political scientist Jänicke, the lawyer Kunig and the 
economist Stitzel.35 With a view to the study of world 
environmental policy, however, the circle must be 
expanded. It must also include, at the least, insights 
from development studies, area studies and interna-
tional relations research. Again, reforms are needed. 
One option could be multidisciplinary and interna-
tional master degree programmes at German univer-
sities that unite a wide array of disciplines and back-
grounds under the overall theme of the study of 
world environmental policy. 

Third, Germany lacks a sufficiently elaborated policy 
science community within its university system, 
which is still structured along the three traditional 
political science chairs of political theory, domestic 
politics and international relations. In Germany there 
is no equivalent to the interdisciplinary schools of 
public policy and government that are common in 
many countries, and it is doubtful whether the Ger-
man non-university research institutes can fully com-
pensate for this lack of policy science in German 
university education. 

4. Conclusion 

Taken together, global environmental change chal-
lenges the way in which knowledge is generated, 
synthesised and distributed. This holds, too, for po-
litical science as an academic discipline. The role of 
knowledge in the societal response to global envi-
ronmental change thus stood at the centre of the 
2002 Berlin Conference on the Human Dimensions 
of Global Environmental Change.  

This conference has been part of the series of Berlin 
Conferences, which we conceive of as a string of 
multidisciplinary dialogues among experts from all 
major regions of the world, with political science at 
its core and as its centre of gravity, and with a view to 
the solution of societal problems and to the adapta-
tion of political science to the new challenges of 
global environmental change. Future Berlin Confer-
ences will, we hope, remain faithful to this research 
programme. After a third successful Berlin Confer-
ence, in 2003, on the subject of industrial transforma-
tion, we are now in the process of planning the 2004 
Berlin Conference on the theme of ‘Greening of 
Policies—Interlinkages and Policy Integration’ (3-4 
December 2004). We hope that as many of our col-
leagues from abroad and from Germany will continue 
to participate as enthusiastically as they have in 2001, 
2002 and 2003. 

 
35  See Jänicke et al. 1999. 
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How to Observe and Model Transitions Towards Sustainability:  
the Geoscope Initiative 

Hermann Lotze-Campen and Wolfgang Lucht ∗ 

1. Introduction 

The 21st century will be characterized by global 
change at an unprecedented scale. Human activity on 
the planet has reached a dimension which alters the 
earth system as a whole, mainly as a combination of 
population growth, resource use, waste disposal, and 
technological advances. In order to meet the chal-
lenges of global change, human society has to de-
velop a more comprehensive global information base 
to guide informed economic, social and environ-
mental action in transitions to sustainability. This 
requires new theoretical concepts, continuous data 
streams with sufficient spatial coverage, and im-
proved modelling activities for simulating complex 
scenarios of human-environment interactions. Major 
issues with a strong need for interdisciplinary ap-
proaches include transitions in the global energy 
system, regional and global water use, land use dy-
namics and soil erosion, and biodiversity loss. 

First steps towards an integrated assessment of the 
earth system have been taken, based on research 
experience from global climate change and the Inter-
national Geosphere-Biosphere Program (IGBP). 
These efforts were made possible through the devel-
opment of global observation systems based on satel-
lite remote sensing, weather stations and other moni-
toring tools. However, coverage of human activities 
and economic developments, especially technological 
change and lifestyle issues, have been unsatisfactory. 
The International Human Dimensions Program on 
Global Environmental Change (IHDP) has initiated 
several research projects to fill these gaps. In terms of 
economic modelling, the Global Trade Analysis Pro-
ject (GTAP) provides an example of a joint interna-
tional effort which has over the last years created a 
common database and a modelling framework for 
consistent global economic analysis. One of the ma-
jor virtues of GTAP is the establishment of a harmo-
nized economic information base on a wide range of 
diverse countries and data sources. So far, however, 
coverage of environmental factors has been rather 
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limited, thus restricting the application of truly inte-
grated modelling approaches. 

An emerging sustainability science and its cross-
disciplinary theoretical concepts will require more 
integrated data sets and modelling tools to provide 
systematic, structured analyses of global transitions 
towards sustainability. Integrated modelling efforts 
will contribute to bridging the traditional gaps be-
tween natural and social sciences, and this will in turn 
raise the demand for data of a new quality, especially 
in economics and social sciences. At the Potsdam 
Institute for Climate Impact Research (PIK) recently 
the idea of a “Sustainability Geoscope” has evolved. 
The Geoscope will provide a framework for an ob-
servation and monitoring system on a global scale, 
comprising economic, social, environmental and 
institutional issues. It will be built upon well estab-
lished efforts and experiences in economics and so-
cial sciences, like IHDP and GTAP, and the natural 
sciences, like IGBP, as well as numerous activities for 
the development of sustainability indicators. Data 
sources will be a combination of satellite remote 
sensing with on-the-ground observations.  

The objective of this paper is to discuss challenges in 
analysing transitions to sustainability and present the 
Geoscope concept as a tool for understanding and 
managing these transitions. 

2. Challenges in understanding transitions 
to sustainability 

The present global economic and social development 
path is in many respects not sustainable. It cannot be 
maintained in this form without irretrievably destroy-
ing the natural life support systems for human soci-
ety. Humankind has entered the "Anthropocene", an 
era in which the tight inter-linkages between human 
society and the natural environment have become 
inseparable and are being taken into consideration in 
an integrated worldview (Crutzen, 2000).  

The following list provides examples of unsustainable 
society-nature interactions which are usually confined 
to certain regions, but which are embedded in global 
change processes: 

• Water use beyond recharge levels and water 
quality 
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• Food insecurity, land use and soil erosion 

• Biodiversity loss 

• Public health 

• Urbanization and mega-cities 

• Fossil-fuel based energy systems and in-
crease in global mobility 

• Technology development and global tech-
nology diffusion  

• Changes in lifestyles and their global diffu-
sion 

• Dynamics of conflicts 

In order to better understand these interactions and 
to identify sustainable development paths, human 
societies need appropriate instruments and methods 
which go beyond the tools that are presently avail-
able. These new methods are being developed and 
combined under the umbrella of an emerging "sus-
tainability science". Sustainability science seeks to 
understand the fundamental character of interactions 
between nature and society (Kates et al., 2001). 
Hence it understands and treats the Earth system as a 
whole. This requires that the Earth system is being 
observed in its entirety, that there are methods for an 
integrated analysis of the Earth system, and that – 
proceeding from this analysis – recommendations can 
be given to politics and the wider public which will 
lead to sustainable development once they are applied 
(Schellnhuber and Wenzel, 1998; Schellnhuber, 1999). 
Some kind of integrated “Earth system manage-
ment”, which is not necessarily meant in a centralized 
manner, may be the overall objective. 

Earth system observation can build on a wide range 
of diverse methods that have been developed in 
different scientific disciplines, including remote sens-
ing, weather stations, national economic accounting, 
surveys and household panels. The combination of 
these methods in a meaningful way is a major task in 
itself. A thorough Earth system mapping would be 
required, because spatial extension and explicitness 
matters when it comes to analysing nature-society 
interactions. Geographical information systems (GIS) 
provide a powerful toolkit for combining a wide 
variety of data and qualitative information and for 
conducting multi-layered analyses. Based on this 
information, Earth system analysis may provide a new 
understanding and new images of our world. This 
may create a new mindset and something like a 
"global subject" which is already emerging 
(Schellnhuber, 1999). Humankind has developed a 
range of models and simulation tools and begins to 
understand the Earth system as a whole. The emerg-

ing "global subject" manifests itself e.g. in new global 
treaties on climate protection. Eventually, this will 
lead to a new form of global decision-making or 
Earth system management which will have to deal 
with questions like: "What kind of world do we want 
to live in?" Decisions on required actions involve all 
levels, from individuals and small social groups to 
nations and ultimately the global society. The "global 
subject" will express itself in numerous political ac-
tivities and measures with global relevance. 

Any kind of Earth system management has to deal 
with the necessary transition processes. Humankind 
has to decide on how to actually achieve sustainability, 
i.e. what are the paths available and what could a 
transition to a sustainable state of the Earth look like. 
A structured analysis of the related transition proc-
esses is required which deals specifically with the time 
dimension, i.e. the connections and switching points 
between different phases of transition. Even if the 
achievement of sustainable development remains only 
a long-term perspective, starting points of the re-
quired transitions can already be observed now and 
should be identified and studied, as the path depend-
ence of our current actions could have significant 
impacts in the medium and long run. 

Since the future remains uncertain and even the most 
sophisticated and theory-based computer models will 
never provide exact predictions of future develop-
ments, human society should continuously observe 
the presence and learn from the past, in order to 
decide on appropriate future steps. This iterative 
learning-by-doing approach to finding a sustainable 
development path may include the following ques-
tions and steps which have been developed during a 
recent workshop on the emergence of a sustainability 
science (ISTS, 2002): 

• Where and how do transitions start? Are 
there triggers to be observed which should 
not be ignored? 

• Do transitions follow certain underlying 
rules and patterns which can be identified 
and which repeat themselves over time or 
under different circumstances? 

• Are there typical barriers to transitions 
which prevent or delay required changes? 

• What kind of actions and interventions can 
be taken to direct, accelerate or slow down 
transitional changes according to social ob-
jectives? 

The study of transition processes with respect to 
important society-nature interactions will be a key 
challenge and research task for an emerging sustain-
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ability science. This will have to be a science of de-
sign, i.e. instead of providing engineering-type blue-
prints for sustainability, it will rather build on success-
ful examples and learn from instructive failures in the 
past. By pursuing a learning-by-doing approach it will 
continuously observe human actions and try to iden-
tify, document and analyse patterns of sustainable 
development. Martens and Rotmans (2002) provide a 
conceptual framework for describing and analysing 
transitions by distinguishing phases of predevelop-
ment, take-off, acceleration, and stabilisation. Recent 
research efforts on syndromes of global change as 
well as vulnerability and adaptation provide first 
insights in this direction (Kates et al. 2001).  

3. Critical aspects in Earth system 
modelling and analysis 

The concept of "sustainability" is difficult to define 
and is not rooted in a homogeneous theory. This 
concept was created in a public-political process and 
is dynamically progressing in a way that the require-
ments with respect to explanation patterns for sus-
tainability are likely to change constantly in the future. 
Nevertheless, a sound observation of the Earth sys-
tem requires a theoretical background which puts 
society in a position to ask relevant questions and to 
manage the complexity of the object of observation – 
the Earth system as a whole. 

In different scientific disciplines, prevailing theories 
are reflected in formalized models. These formalized 
models usually have well-defined information re-
quirements in order to represent certain aspects of a 
more complex formulation of a problem. Models are 
important to comprehend complex chains of argu-
mentation. In sustainability science, the integrated 
modelling of nature-society interactions is of special 
importance. However, integrated modelling, with 
both natural and social scientific methods being in-
cluded, is not a trivial process. In the relatively new 
field of Integrated Assessment studies strong efforts 
have been made to develop integrated modelling 
tools, primarily for analysing effects of energy con-
sumption and global climate change. In the future, 
these efforts have to be extended to new thematic 
fields, like the ones mentioned in the previous chap-
ter. At the Potsdam Institute for Climate Impact 
Research (PIK) a core project deals with the devel-
opment of a next generation of Integrated Assess-
ment modules, which comprise a range of modelling 
tools from both natural and social sciences that may 
be combined in various constellations according to 
the actual problem to be analysed (Jaeger et al. 2002). 
This decisively modular approach is in contrast to the 

construction of a single mega-model. The crucial 
challenge here is to come up with efficient methods 
for consistent coupling of a variety of models, from 
comparative-static economic models to fully dynamic 
models of vegetation development or climatic 
change. 

Truly integrated modelling means that e.g. models of 
the biosphere have to take human action explicitly 
into account, while in the other direction socio-
economic models have to treat the natural environ-
ment as more than just a static set of boundary condi-
tions and constraints. The current state of the art in 
global dynamic vegetation modelling does not include 
any human management decisions, e.g. in agriculture, 
forestry or urban development. However, it is obvi-
ous that human action is considerably shaping the 
Earth surface and there are no longer distant places 
to refer to as "fully natural". On the other hand, most 
economic models do not take the natural environ-
ment endogenously into account, but rather as ex-
ogenous constraints to human behaviour. This shows 
that by lowering the disciplinary boundaries and 
approaching each other in a constructive manner, 
both sides could benefit from the knowledge gained 
in the other research community. 

The following issues are of special concern for future 
integrated modelling efforts: 

- Spatial explicitness: one of the major differ-
ences between biosphere and climate mod-
els on the one hand, and socio-economic 
models on the other is the treatment of spa-
tial dimensions. Whereas economic analysis 
is mostly agent-based and usually takes 
transportation costs as the only spatial as-
pect into account, models of the biosphere 
and climate conditions put a strong focus on 
spatial distribution and dynamics, place-
based phenomena and scaling problems. 
This goes down all the way to data gathering 
and observation, as economic data are usu-
ally only available as summary indicators re-
lated to specific administrative units, 
whereas environmental data are regularly 
collected in a GIS compatible format at 
various grid sizes all over the globe. 

- Long-term dynamics: the definition of 
“long-term” differs significantly between e.g. 
climate models and economic models. While 
climate projections over a century or more 
are regularly conducted, the forecast of po-
litical and economic trends beyond a decade 
quickly enters the area of pure speculation. 

- Equilibrium theory vs. Critical thresholds: is 
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it realistic to model the interactions between 
the human sphere and the environment as a 
system which always returns to a stable equi-
librium? Or are there critical thresholds 
which must not be surpassed without the 
risk of irreversible damages to natural life 
support systems for humankind? Recent ad-
vancements in economic theory and model-
ling which deal with lock-in effects, path de-
pendence and bifurcations should be further 
explored in order to become more compati-
ble with modelling approaches on biosphere 
and climate dynamics which include possible 
structural breaks and necessary guardrails. 

- Diffusion of lifestyle patterns: individual 
preferences and lifestyles have a strong in-
fluence on human action and hence their ef-
fects on the natural environment. However, 
“lifestyle” is a rather diffuse concept which 
is not easily defined and consistently mod-
elled. It is clear that changes and diffusions 
of lifestyles are at the heart of all globalisa-
tion processes which heavily shape our pre-
sent state of the world. But very little is un-
derstood of how certain preference changes 
emerge, how they are amplified and how 
they spread locally as well as on a global 
scale. It may be the case that any kind of 
transition which involves human action can 
only be understood if the underlying causes 
of preference changes can be explained. 

- Induced innovation: The true nature and 
potential of technological change and inno-
vation, including institutional design, has to 
be further explored as it crucially defines the 
adaptive capacity of human society to global 
environmental problems and challenges. 
This aspect has by far not fully taken into 
account in the assessments of global envi-
ronmental impacts on human welfare. The 
question of how resilient social and eco-
nomic systems are to external shocks from 
changing environmental conditions, is 
viewed very differently in the socio-
economic disciplines and the natural sci-
ences. 

- Optimising behaviour vs. learning-by-doing: 
In the past a worldview has dominated hu-
man action, which was based on the as-
sumption that, based on scientific theory 
and the derived measures and technologies, 
most problems could be solved by some 
kind of engineering solution to be con-

structed on the drawing board. This also 
corresponds with economic models which 
centre around human actors with perfect 
foresight and a set of preferences which are 
applied to optimise their behaviour in a 
given environment. While this approach is 
very powerful in explaining economic proc-
esses under many different circumstances, it 
is questionable whether this style of thinking 
will suffice to guide political and economic 
action in a transition to sustainability. The 
challenges ahead imply high uncertainty 
about future conditions and potential critical 
thresholds. It is likely that instead of a “geo-
engineering approach” humankind needs to 
cope with continuous transitions and needs 
to adopt an adaptive management attitude 
which involves learning by doing, trial and 
error as well as permanent feedback loops 
between decision-making, observation, and 
analysis or assessment. 

4. The concept of a Sustainability Geoscope 

The prerequisite for a better analysis and understand-
ing of long-term transition processes is an appropri-
ate empirical base, i.e. long time series of key vari-
ables describing all relevant aspects of society-nature 
interaction. Currently available observation and moni-
toring systems are often restricted to a specific disci-
plinary background, e.g. weather stations and remote 
sensing satellites collect spatially explicit global in-
formation for the natural sciences, while statistical 
data for the social sciences are often confined to 
nation states. Moreover, key indicators are not avail-
able at all, or only with insufficient coverage over 
time or space. For example, global data on water use 
are often spotty or based on rough estimates, in rich 
and poor countries alike (Brown, 2002). For the 
analysis of transitions to sustainability the existing 
gaps have to be overcome and integrated observation 
procedures have to be developed. 

Such a global monitoring and observation system 
which covers environmental as well as social and 
economic conditions has been proposed as a "Sus-
tainability Geoscope" (Lucht and Jaeger 2001). The 
Geoscope vision aims at an instrument for systematic 
collection and analysis of congruent natural-scientific 
and socio-economic data that enable a validation of 
integrated views of society-nature dynamics. In brief, 
the Geoscope shall investigate selected regions on a 
global scale with regard to actions related to sustain-
able development by using remote sensing as well as 
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observations on the ground. 

The process of "geoscoping" transitions to sustain-
able resource use would involve the following steps 
and actions. In order to facilitate a well-structured 
learning process, a sufficient set of comparative re-
gional case studies has to be defined which covers the 
global hot spots of unsustainable nature-society inter-
actions. Within these sample regions a common pro-
tocol for empirical research has to be established with 
a focus on key actors, i.e. who are they, what are their 

intentions and constraint
of their actions, and wh
can be identified among 
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specific agricultural production and market condi-
tions, and management of irrigation and water distri-
bution. In addition to these sampled ground-based 
observations, continuous large-area monitoring of 
water use, especially agricultural irrigation activities, 
has to be intensified through remote sensing satellites 
(Droogers 2002). Ground-based and remotely sensed 
observations should be combined, in order to link 
social and economic activities to the spatial dimen-
sion of specific environmental changes and to deter-
mine society's adaptive capacity in view of these 
changes. 

If the envisaged comparative regional case studies are 
chosen carefully and a sufficient time period will have 
been covered, it should be possible to identify certain 
patterns of sustainable development. In a next step, 
these results would have to be linked to simulation 
models on different scales, so as to allow for generali-
sation and comparison. This will in turn create the 
demand for even more advanced, operational meth-
ods of monitoring and observation with global cover-
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Figure 2: Step-by-step approach to developing a Sustainability Geoscope 
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age over extended time periods. A major challenge 
will be the combination of a synoptic global world-
view with a local, site-specific, case-dependent per-
spective. Top-down and bottom-up approaches have 
to be combined through a suitable connection of 
global models with inter-linked regional case studies. 
Similar approaches can be found in projects like 
LUCC, HERO or DEVECOL. The development of 
corresponding data sets from satellite remote sensing 
on the one hand and ground observations on the 
other is generally desirable, however, it is still a great 
challenge to actually implement it.  

From the very beginning, the Geoscope has to pre-
pare for two different tasks. First, it has to provide 
data for integrated scientific analysis of Global 
Change processes (theory building, modelling, sce-
nario development) and, second, it has to support 
public and political decision processes within the 
framework of Earth system management activities 
(communication of results, highly aggregated repre-
sentations, decision support tools). Since these two 
areas may have very different information require-
ments, it has to be clarified more precisely how this 
can be organized within the framework of a poten-
tially multi-stage Geoscope or even several Geo-
scopes. 

Given the vision of a Geoscope as it has been out-

lined here, it is clear that such an endeavour can only 
be achieved in a step-by-step approach which might 
take several decades to be completed. The design and 
construction process itself will involve a lot of uncer-
tainty and requires continuous learning by doing in 
addition to well-structured planning. In any case, a 
start has to be made with a core set of activities and a 
clear focus on manageable problems. Over time this 
core set of activities may then be extended in the 
dimensions of temporal and spatial coverage as well 
as disciplinary and thematic integration (see Figure 2). 

An important task for creating the necessary resource 
base is to define appropriate funding structures in an 
international context. In the initial phase, this will be 
a pure research effort which will have to coordinate 
various funding sources on the national level. The 6th 
Framework Programme as initiated by the European 
Union will be an important initial step for a suprana-
tional funding structure. In the long term, possibilities 
for continuous funding through infrastructure in-
vestments have to be explored, if such a global in-
formation and monitoring system is to become fully 
operational. 

In parallel to these structural efforts which have been 
recently initiated around the Geoscope idea, a re-
search team at the Potsdam Institute for Climate 
Impact Research has announced an Internet-based 
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competition for Geoscope-related ideas and find-
ings.1 In the spirit of the famous mathematician 
Stefan Banach, who in the early 20th century an-
nounced symbolic prizes for the solution of various 
mathematical problems he had defined, several inter-
national institutions have agreed to sponsor a similar 
procedure to create a research community around the 
Geoscope. A number of symbolic prizes have been 
made available and will be awarded to individuals or 
institutions who contribute substantially to the devel-
opment of the envisaged monitoring instrument. 
Achievements to be accepted for the award will in-
clude project ideas, recent findings and completed 
studies, or relevant data sets, which relate to com-
parative regional case studies on sustainability ques-
tions on a global scale. 

The Geoscope initiators hope that this competition 
will create the right spirit and scientific atmosphere, 
in which fundamental inter-disciplinary discoveries 
related to Global Change are being made and impor-
tant contributions to an emerging sustainability sci-
ence may evolve. 
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When Accountants create Knowledge. Learnings from the International 
Standardization of Greenhouse Gas Accounting 

Markus Ohndorf∗ and Simon Schmitz+ 

Introduction: The GHG Protocol in the context 
of knowledge and sustainability 

The problem of human induced climate change in-
volves complex interdependencies between the cli-
matic and the socio-economic system that are still far 
from being understood in all details. In order to deal 
with this problem not only scientific understanding of 
all underlying relationships between these systems 
will be needed, but this knowledge needs also to be 
translated into practical and technical knowledge that 
enables mankind to apply mitigation measures.  
In order to reduce Greenhouse Gases (GHGs) in a 
cost-effective way, ”affordable” reduction potentials 
have to be identified and realized. In this article we 
present the GHG Protocol, an evolving international 
GHG accounting standard. To put it into the context 
of knowledge and sustainability, we argue that it 
represents an institution, which diffuses information and 
knowledge and thus serves several societal functions. 
Most importantly, it helps identify reduction poten-
tials on the company and project level, as well as to 
implement policy measures to reduce GHG emis-
sions.  
Furthermore, the GHG Protocol links in another 
important way to the research field of ”knowledge 
and sustainability”, as the process of standardization 
is to some extent always a ”coagulation of knowledge”.  
Knowledge on GHG Accounting is of rather techni-
cal and practical nature. The amount of pure scientific 
or academic knowledge directly applicable to the 
problem is quite low. It is therefore not to be ex-
pected that a standardization of GHG accounting 
would lead to completely new findings. The challenge 
is rather to recombine and apply knowledge assets 
spread out over a large variety of actors. The larger 
the number of experts from different fields with 
different backgrounds participating in the develop-
ment process of the standard, the better will the final 
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standard represent the best available technical knowl-
edge.  
As the different actors in the standardization process 
have different institutional backgrounds (companies, 
regulators, NGO’s) and therefore different  – poten-
tially conflicting – interests, this process includes 
necessarily aspects of ”institutional bargaining”. The 
importance of this bargaining aspect becomes appar-
ent when the two accounting ”modules” that the 
GHG Protocol Initiative set out to develop are juxta-
posed (i.e. the already published standard on corpo-
rate accounting, and secondly the currently evolving 
standard on accounting for GHG reductions) . 
In what follows, the second section presents the 
GHG Protocol and the political background that 
makes a common standard for GHG accounting 
necessary. The third section examines the knowledge-
related, societal functions of a GHG accounting 
standard from an economist’s point of view. The 
fourth section examines the institutional structure of 
the development process and discusses the impor-
tance of this structure for the ”coagulation of knowl-
edge” within the GHG Protocol Initiative. The fifth 
section deals with the problems of ”institutional 
bargaining” encountered during the development 
process and showcases the limits of a multi-
stakeholder process by comparing the two different 
modules of the GHG Protocol. The concluding sec-
tion summarizes the arguments presented and draws 
a conceptual picture of the different roles that the 
GHG Protocol plays in the knowledge context. 

GHG accounting and the GHG Protocol 
Initiative  

The signing of the Kyoto Protocol (KP) to the 
United Nations Framework Convention on Climate 
Change (UNFCCC) has underlined the commitment 
that many, not all, industrialized countries have made 
to reduce their GHG emissions.  
In implementing the principle of cost-effectiveness  
the KP aims to minimize the overall economic costs 
of action against climate change. This implies that 
emissions should be reduced wherever it is cheapest 
to do so, ideally resulting in the well-known efficient 
outcome where all countries have the same marginal 
costs of mitigation.  
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Hence, the institutional framework of the KP in-
cludes the idea of emissions trading: Industrial countries 
with emission constraints agreed under the accord 
(Annex 1 countries) and with high GHG abatement 
costs buy emission allowances from countries with 
low abatement costs in order to comply with their 
obligation to reduce emissions.  
Additionally, two related institutional mechanisms 
that follow the same objective have been put in place 
by the KP: Both the Clean Development Mechanism 
(CDM), and Joint Implementation (JI) allow compa-
nies from Annex 1 countries to invest in projects that 
reduce emissions in other countries and thus ”buy” 
emission credits for their country. Emission credits 
generated by JI or CDM projects are in effect a 
commodity which needs to be made fungible with 
allowances, since both will likely be traded in the same 
market.  
Importantly for this paper, in practice, much of this 
trading will happen on the corporate level since al-
lowances are often allocated to companies by their 
governments. Companies then have to comply (i.e. 
not exceed) this allocation by either reducing emis-
sions, buying allowances or buying credits.  
While any policy addressing environmental problems 
arising from emissions requires measurement and 
reporting of emissions data, under an emissions trad-
ing regime such measurement and reporting acquires 
an especially interesting role from an institutional 
perspective, since it provides crucial definition of 
property rights to emission allowances and credits. 
GHG accounting for credit-based systems bears 
however different challenges to the standardization 
efforts than the development of a corporate inven-
tory that provides the data necessary for allowance-
based ”cap and trade” systems. The GHG Protocol 
Initiative – established to foster the standardization 
of corporate GHG accounting – has therefore di-
vided the corporate accounting standard into two 
different modules: 

• The corporate Inventory module, and the  

• Project Accounting module 

We will use the remainder of this section to outline 
briefly the evolution and the content of these two 
different accounting modules of the GHG Protocol.  

SOME BACKGROUND AND THE ”SUCCESS STORY” OF 
THE CORPORATE INVENTORY MODULE 

The GHG Protocol Initiative was established in 1999 
under the auspices of the World Business Council for 
Sustainable Development (WBCSD) and the World 
Resource Institute (WRI) in an attempt to harmonize 

the various streams of existing accounting and report-
ing practices relating to greenhouse gas inventories 
within an organization or company and deliver one 
internationally accepted standard and provide solid 
guidance on how to implement it. 

The World Business Council for Sustainable Devel-
opment is a coalition of 160 international companies 
united by a shared commitment to sustainable devel-
opment via the three pillars of economic growth, 
ecological balance and social progress. Members are 
drawn from more than 30 countries and 20 major 
industrial sectors. The WBCSD also benefits from a 
global network of 38 national and regional business 
councils and partner organizations involving some 
1000 business leaders globally. 
The World Resources Institute is an environmental 
think tank that goes beyond research to create practi-
cal ways to protect the earth and improve people’s 
lives.  Inside the WRI, the GHG Protocol Initiative is 
managed by the sustainable enterprise program, 
which seeks to harness the power of business to 
create profitable solutions to environmental and 
social challenges. 
The first edition of the Corporate Inventory standard 
has been published at the end of 2001. All of the 
companies that voluntarily worked with WBCSD and 
WRI on developing and road-testing the standard are 
now using the standards and guidance in it for com-
piling and reporting a GHG inventory.  
Since its publication in October 2001 and its launch 
in various regions around the world, it has been at 
least partially adopted both by emerging schemes on 
voluntary reporting of GHG emissions and regula-
tory schemes on emissions trading.1 Therefore, it is to 
be expected that many additional user companies 
around the globe will be ”recruited” through these 
schemes.  
The GHG Protocol will also be the basis for the 
standardization efforts of the International Standardi-
zation Organization (ISO), which has agreed to use it 
as a ”seed document”. It can therefore be said that 
the GHG Protocol corporate accounting and report-
ing standard is on its best way to become a generally 
accepted international standard.  

                                                           
1 All of US EPA Climate Leaders, WWF ClimateSavers, UK 

Emission Trading System, Chicago Climate Exchange, Entre-
prises pour l’Environnement, ISO/TC 207, European Certifi-
cation Organization (CEN/TC 264), several state GHG Regis-
tries in the US, US AID, Global Reporting Initiative (GRI) 
and the World Economic Forum (WEF) GHG Register are 
policy or voluntary reporting initiatives that are either using or 
building on the GHG Protocol for their accounting and re-
porting framework. 
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ELEMENTS OF THE CORPORATE MODULE2  • Completeness (account for all emission sources 
within the organizational and operational 
boundaries)  

The GHG Protocol corporate accounting and reporting 
standard consists of three parts: 

• Consistency (to allow comparison of the data 
over time) 

• It sets GHG accounting and reporting stan-
dards. 

• Transparency (address all relevant issues in a 
factual and coherent manner, based on a clear 
audit trail) 

• It provides practical advice to companies 
ranging from managing inventory quality to 
having emissions verified by a third party. 

• It offers GHG calculation tools on emission 
sources common for all sectors (e.g. station-
ary combustion) as well as for different in-
dustry sectors, which can be downloaded 
from the internet 
(http://www.ghgprotocol.org). 

• Accuracy (exercise due diligence to ensure that 
GHG calculations have the precision needed for 
their intended use)  

 
The principles serve to stipulate overarching norma-
tive concerns, stating the most important  criteria 
against which an inventory should be evaluated and 
that ultimately determine the usefulness and credibil-
ity of the inventory.  

 
Figure 1 shows the structural elements of the Corpo-
rate Module. The different sections of this module 
will be shortly explained below.  In the standards section, the main issues addressed by 

the Corporate Module include:  
  

GUIDANCE  

 

y Business goals and 

inventory design 

y Accounting for GHG reduc-

tions 

y Identifying GHG sources 

y Managing inventory quality 

y Verification of 

y Web-based, user-

friendly, step-by-

step guidance 

y Build on IPCC method-

ologies & industry best 

practice 

y Cross sector, e.g. 

mobile and stationary 

combustion 

y Sector specific 

 CALCULATION TOOLS 

y Accounting  

Principles 

y Organizational 

Boundaries 

y Operational  

Boundaries 

y Historic Datum 

y Reporting GHG 

emissions 

Standards 

• Setting organizational boundaries – This part of 
the Protocol sets rules on how to account 
for emissions from joint ventures, subsidiar-
ies and other partially owned entities and 
operations.  

Figure 1: Elements of the Corporate Inventory module 

 

The backbone of the GHG Protocol consists of the 
following five accounting and reporting principles:3  
• Relevance (of all reported data) • Setting operational boundaries –Setting opera-

tional boundaries involves making choices 
with respect to accounting and reporting for 
direct and indirect emissions. All direct 

                                                           
2 Parts of this section draw on Sundin and Ranganathan (2002) 
3 WRI/WBCSD (2001), p. 7. 
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emissions and indirect emissions associated 
with purchased electricity should be in-
cluded in an inventory compiled with the 
help of the GHG Protocol, whereas all other 
indirect emissions are a voluntary reporting 
category.  

• Setting a historic performance datum –The GHG 
Protocol recommends setting a historic per-
formance datum for comparing emissions 
over time. Companies should choose a base 
year for which verifiable data is available. 
The performance datum needs to be ad-
justed overtime to maintain comparability if 
significant structural changes (e.g., 
acquisitions, divestitures, mergers etc.) 
occur. The GHG Protocol provides a number 
of rules to help companies adopt a 
consistent adjustment policy. 

The guidance sections do not prescribe the conduct of a 
reporting company as much as the standard sections 
do, but rather provide useful step-by-step guidance 
for such issues as improving data quality and concep-
tual learnings on such issues as identifying and calcu-
lating emissions sources.  
The most detailed and concrete contribution to GHG 
accounting is made by the web-based calculation tools. 
They consist of Excel spreadsheets accompanied by 
guidance documents on how to use them. Both de-
tailed calculation methodologies for cross-sector 
(such as mobile and stationary combustion) and sec-
tor-specific emission sources are provided. These 
tools are a reference point for companies in develop-
ing the inventory, and provide a credible source to 
cite when reporting methodologies. Moreover, the 
tools are certainly a crucial feature in adding real 
comparability to inventories from different compa-
nies. 

THE IDEA OF THE PROJECT MODULE 

The effort to build a similar standard for GHG pro-
ject accounting was launched in December 2001. 
While national and international schemes on reduc-
tion projects (like CDM and JI) had been defined on 
the policy level, there was a clear lack of rules on the 
implementation level. At the same time, there was a 
strong agreement within the GHG Protocol Initiative 
that clear GHG project accounting rules would be 
needed if schemes like CDM or JI were to work 
effectively. A similar multi-stakeholder process to the 
one set up for the Corporate Module was launched in 
which discussions are ongoing. The aim is to publish 
the Project Standard by October next year.  

The overarching requirement for any GHG reduction 

project is that it causes ”reductions in emissions that 
are additional to any that would otherwise occur”.4 
The crucial question then is how ”additional” is the 
project to what would ”otherwise” have happened? 
The ”otherwise”, i.e. the counterfactual scenario for 
how many GHG emissions would have occurred 
without the project, is referred to as ”baseline”. As 
indicated in Figure 2, the credits accruing from a 
project will be the difference between baseline emis-
sions and project emissions; high baselines thus result 
in a big amount of reduction. 

                                                           
4 This is the provision for JI in the KP and the Marrakech Accords 

(MA); for the CDM it is very similar, i.e. ”additional to 
emissions that would occur without the certified project ac-
tivity”.  
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Quantifying emission reductions involves, besides the 
baseline, at least one other crucial measure, which is 
the boundary drawn around the project. Judgements 
on boundaries can also vary greatly, depending on 
how far up- or downstream emissions are accounted 
for. This issue is similar to the one of Operational 
Boundaries in the Corporate Module: It is always 
somewhat ambiguous who is actually responsible or 
accountable for indirect emissions. While the issue of 
Operational Boundaries has been solved in the Cor-
porate Module through the recommendation to al-
ways include indirect emissions associated with pur-
chased electricity, this issue is still open for discussion 
in the Project Module.  

However tricky to agree it is on the boundary ques-
tion, it is clear that the baseline scenario also is sub-
ject to some judgement since it is by its nature coun-
terfactual. Here lies in our view the obvious but most 
important conceptual difference between the two 
modules: whereas a corporate inventory of emissions 
is being evaluated ex-post (after emissions have oc-
curred), what is needed in the project case is an ex-
ante evaluation (i.e. a scenario) of what emissions 
would have been without the project. The flexibility 
in interpretation entailed by this provides the poten-
tial for divergence of interests which creates the chal-
lenges discussed in Section 5.  
The Project Module is discussing step-by-step guid-
ance on how to set baselines and boundary-setting 
and will soon come up with a draft text. The project 
typology will provide guidance on conceptual issues 

relating to baselines, boundaries etc. in different sec-
tors, which requires a good deal of sector-specific 
expert knowledge.  

Knowledge-related functions of a GHG 
accounting standard 

The standardization of GHG accounting described 
above fulfils several knowledge related functions. 
From an economist’s point of view these are always 
related to the reduction of transaction costs in the 
broader sense of the term.  
First of all, GHG accounting in general facilitates 
identification of reduction opportunities. By provid-
ing a consistent method to gather data on GHG 
emissions in a cost effective way, GHG accounting 
reduces the costs of procuring  information about 
reduction potentials. 
Related to this point is the fact that a GHG account-
ing standard like the GHG Protocol represents to a 
certain extent ”coagulated” expert knowledge. The 
company that starts to develop a GHG inventory or 
to plan reduction projects can build on the experience 
of others by adhering to the standard and through the 
application of the recommendations from the guide-
line section. The GHG Protocol reduces therefore 
costs for learning about the different GHG account-
ing issues.  
On the country level the standardization of GHG 
accounting and reporting is crucial for the compara-
bility of the emission data, which is a prerequisite for 
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the effectiveness of policy measures like emissions 
trading or taxation. Another advantage of standard-
ized corporate GHG accounting is the fact that the 
Data on GHG emissions within the country become 
more precise.  

In the following we will elaborate these points in 
order to emphasize the role that the GHG Protocol 
plays in the context of ”knowledge and sustainability” 
as an institution that diffuses practical knowledge on 
GHG accounting. 

IDENTIFYING REDUCTION OPPORTUNITIES 

The scientific arguments supporting the thesis of 
human-induced global warming have become more 
and more widely accepted, not only within a wide 
community of natural scientists and environmental 
Non-Governmental Organizations (NGOs) but also 
by national governments and multi-national compa-
nies.  

As long as there is no policy reaction to this problem, 
activities that entail Greenhouse Gas emissions create 
an ”externality”. This means that the real costs (of 
global warming) entailed by such activities are not 
directly taken into account in the price that people 
who engage in them have to pay. As the price for, say 
electricity from the combustion of fossil fuels, does 
not reflect all the costs for its production, the price 
mechanism will not lead to an optimal production 
level.  
It has thus been a standard economic argument that 
the price of such activities must rise in order for this 
externality to be rectified. Such a price rise would 
then provide incentives to either engage, for example, 
in less activities that consume energy in the first place 
or finding ways of producing energy with less GHG 
emissions.  
While it is more and more widely recognized that 
GHG emissions are costly in the above described 
sense, it is even clearer that the mitigation of climate 
change through reducing emissions of GHGs is also 
costly. It requires an overhaul of our interconnected 
systems of energy production and use, transport and 
industry. More precisely, carbon-intensive technolo-
gies currently used have to be upgraded or replaced 
and whole patterns of production and consumption 
currently tied up with the emission of GHGs have to 
be reconsidered in finding ways to a low-carbon 
economy. Moreover, for developing countries, the 
opportunity cost of foregoing industrial development 
based on fossil fuels is potentially very high. 
It is therefore very important to generate knowledge 
on those reduction opportunities which can be real-
ized with the lowest possible costs. This requires 

effective methods to assemble data on emissions, 
which can be attributed to the different economic 
activities. One of the main sectors where GHG emis-
sions occur is the business sector. Corporate GHG 
accounting is an important instrument to identify the 
cost-effective reduction opportunities, as it assures – 
if it is properly done – the attribution of measured 
emissions to the different cost centers of the com-
pany. From this perspective the Corporate Inventory 
module of the GHG Protocol can be understood as 
an institution, which facilitates the generation of 
knowledge on reduction opportunities in the different 
companies.  

REDUCTION OF TRANSACTION COSTS FOR 
ASSEMBLING EMISSION DATA 

The most prominent role of the GHG Protocol 
probably is to provide the companies with a frame-
work of methodologies to deal with specific account-
ing problems. This function is often referred to as a 
form of reduction of information costs on the com-
pany level, since certain conceptual learnings can be 
taken from the standard rather than having to be 
generated by an cost intensive internal learning proc-
ess. The Protocol aims at fulfilling this function by 
not only prescribing a standardized approach for 
typical accounting problems but also giving guidance 
on their application and providing calculation tools 
for typical GHG sources in different sectors. 
Furthermore GHG accounting on the company level 
reduces the transaction costs for assembling yearly 
emissions data on the country level, which are re-
quired for all Annex I countries of the Kyoto Proto-
col. The data assembled from the separate corporate 
inventories are more precise than the inventories 
based on general estimations used so far. In this way, 
the data available for national inventories is signifi-
cantly improved by consistent reporting by compa-
nies.5  

ACCOUNTING AND THE ATTRIBUTION OF EMISSION 
RIGHTS 

A further compelling argument for the benefit of a 
common standard is channeled through theory on 
transaction costs on the market level. Under an emis-
sions trading system as it is conceived in the Kyoto 
Protocol, emission allowances and credits essentially 
become a commodity that is traded like any other, 
with one ton of this commodity being sold at the 
same price as another ton.  

                                                           
5 This insight was backed up by our experience of outreach activi-

ties at different workshops, aiming at refining national inven-
tories for particular sectors.  
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In such a future market for emission rights, any buyer 
will want to make sure that these are ”real”. For any 
good the price of which depends on a certain quanti-
fiable attribute, this attribute always has to be meas-
ured in some way, and both buyer and seller will want 
to protect and enforce their property rights relating to 
the attributes. Thus, the more complex the attributes 
of the good, the higher will likely be the transaction 
costs (North, 1990). Emission allowances and credits 
have, in this sense, quite complex attributes, and a 
common accounting standard provides a necessary 
tool for providing the credibility needed to signifi-
cantly reduce transaction costs of the attribution and 
enforcement of such newly created property rights. 
Standardization of the volumetric measurement and 
accounting of emission data is one prerequisite for 
the allowances and credits to effectively become a 
homogenous good6. One ton of reported carbon 
emission has been measured in the same standardized 
manner as any other ton of carbon emission irrespec-
tive of its origin.7 The regulator, who allocates and 
enforces the newly created property rights on emis-
sions, is then able to base its decisions on transparent, 
consistent and comparable data. 

REDUCTION OF THE COST OF CONTROL 

Comparable and consistent emission data are not 
only a prerequisite for the smooth operation of an 
emissions trading system, but are also necessary for 
any other kind of a countries’ GHG reduction poli-
cies. It is important to note that the enforceability of 
taxation, non-tradable quotas or any other mecha-
nism depends also on the existence of reliable data. 
This refers to the transactions costs of control, which 
play also an important role for non-governmental 
controlling institutions as environmental NGO’s, 
ethical investors or the media. 
It seems further plausible that the company emission 
inventories will be verified in a similar way as in fi-
nancial accounting, by an independent verifier. With a 

                                                           

                                                          

6 The homogeneity of this good also depends on the regulations 
going along with it: if CDM-credits are rated (by the 
UNFCCC) as fully fungible with emission allowances then 
homogeneity is guaranteed. However, this does not imply that 
all emission reduction credits or allowances have had the same 
reduction effect. E.g., a company or country could have been 
assigned a very high allowance, which enables it to sell allow-
ances without any reduction efforts. Other companies might 
be able to sell allowances since they have really made an effort 
to do so.  

7 Please note that this is not incompatible with the labeling of 
“high quality” CDM-projects as planned by some environ-
mental NGO’s. If labeled certificates gain a higher price this is 
due to price differentiation, that means another “sub-market” 
for those “high quality” certificates is created. The certificates 
within that sub-market will also have the same price and there-
fore the labeling implies also the definition of certain criteria 
of selection, which is nothing but a standard. 

standardized system, the verifier will be able to use a 
reliable accounting standard against which a compa-
nies’ GHG emission report can be verified.  
From a theoretical perspective, both modules could 
potentially fulfill all knowledge-related functions 
described here. However, as will become clear below, 
the conceptual challenges in the Project module are 
fundamentally different from those encountered in 
the Corporate Inventory module, precisely because 
they provide more potential for conflicts of interest 
between the different stakeholders.  

This, in turn, makes for the important differences 
between the two modules that we found in running 
the standardization process. These differences are 
discussed in detail in Section 5. To showcase the 
process that led to the ”coagulation” of expert 
knowledge the following section will give a short 
overview on how the corporate module has been 
developed. 

Institutional structure of the GHG Protocol 
Initiative8 

A MULTI-STAKEHOLDER PROCESS  

To meet the challenge of creating an acceptable stan-
dard, a development process has to be designed 
which takes into account the interests of all con-
cerned actors. The Protocol was thus fundamentally 
shaped by what is termed a unique ‘multi-stakeholder 
process’ that was jointly convened by the 
WBCSD/WRI. The term multi-stakeholder9 process 
describes ”processes that aim to bring together all 
major stakeholders in a new form of communication, 
decision finding and possibly decision making on a 
particular issue”10. 
The Corporate Module represents a successful exam-
ple of a co-operation of parties with different – some-
times conflicting – interests (as for the case of busi-
ness and environmental NGO’s) leading to a con-
structive ”coagulation” of expert knowledge on GHG 
accounting. It showcases that such a process can lead 
to a generally accepted standard.  
As a starting point for the development of the Cor-
porate Inventory Standard all interested parties have 
been invited to participate. More than 350 partici-
pants from business, NGO’s, governments and oth-
ers participated in the process.  

 
8 Parts of this section draw on Sundin (2002) 
9 The term ”stakeholder” refers to those groups or individuals that 

have an interest in a particular decision. This includes people 
who influence a decision, or can influence it, as well as those 
affected by it. 

10 Memmati (2001), p. 19 
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Starting from existing work, the different accounting 
issues have been identified during constitutive meet-
ings and were treated in smaller sub-groups open to 
all experts interested in these issues. The resulting 
working documents, issue papers and feedback pa-
pers were posted on the collaboration’s website.  
All issues were discussed until consensus was reached 
in the working groups. The resulting draft standard 
was then accepted by all participating parties and 
went then into a ”road test phase”, to test its applica-
bility. During the ”road test” phase 30 companies in 
ten countries used the standard for setting up a GHG 
accounting system. The learnings from this experi-
ence were then taken into consideration for the final 
standard and led also to a detailed guidance part to 
improve the usability. 
In a parallel process the more detailed calculation 
tools for different general and sector specific emis-
sions sources have been developed. The tools have 
been created by one or several experts and went then 
into a peer review phase which fed back into the 
development of the calculation tools. The draft ver-
sions of the tools were then posted on the collabora-
tion’s website for an open review process. After all 
the reactions from this phase have been considered, 
the final version of the tools have been posted on the 
website, from which they are freely downloadable for 
the public.  

ROAD-TESTING AND REVISION  

As GHG accounting is still in its infancy and con-
tinually evolving, the Corporate Inventory Standard is 
not to be considered as a final product. Already the 
draft of the first edition was road-tested by 30 com-
panies to integrate the learnings from practical ex-
perience with GHG accounting.  
The second edition of the Corporate Standard will be 
published in May 2003. The intention to publish a 
second edition is part of the Initiative’s commitment 
to continuous revision and the will to keep up with 
the dynamics of GHG regulation. The revision proc-
ess which is currently under way was kicked off with 
the so-called Structured Feedback Process that has 
involved another 15 user companies and other tar-
geted stake-holders in in-depth discussions on the 
standard’s usefulness and improvement needs. The 
results from the Structured Feedback Process will be 
assessed by a group of experts in which all relevant 
stakeholder groups are presented, and the second 
edition of the Corporate Inventory Standard will then 
be published in May 2003.  

THE IMPORTANCE OF A FACILITATOR 

Naturally the process must be facilitated by an or-
ganization that provides non-biased driving force and 
coordination, that has the ability to engage the rele-
vant experts and stakeholders and that is widely rec-
ognized as being dedicated and competent in the 
issues it seeks to address and resolve. 
One of the most important learnings for the WBCSD 
and WRI effort was to thoroughly understand the 
role of a facilitator (also referred to as a secretariat or 
convenor). The facilitator’s role is to bring together 
stakeholders relevant to the initiative, to drive the 
process, to ensure the lines of communication are 
extremely open and transparent and to be the central 
focal point for information flows. 
The structure of the development process for the 
GHG Protocol Initiative has been designed to be as 
balanced and transparent as possible. With both 
modules, Corporate Inventory and Project Account-
ing, the WBCSD and WRI established several groups 
– common in nature: Project Management Team, 
Technical Taskforces and Revision Groups. At the 
same time all interactions within and between these 
groups was published on the website on a regular 
basis (e.g. minutes after each conference call, draft 
discussion papers, input materials). 

Knowledge-coagulation vs. institutional 
bargaining 

The process described here led to the successful 
definition of an accounting standard that in itself can 
be referred to as ”coagulated knowledge” and that 
fulfils the different functions elaborated in section 3.  
In purely theoretical terms, the process of ”knowl-
edge coagulation” could be defined as the movement 
towards the best possible solution for a technical or 
scientific problem. The previous observations on the 
importance of a facilitator imply, however, that no 
knowledge coagulation process will be completely 
devoid of conflict and bargaining based on the par-
ticipants’ particular interests, even if the nature of the 
knowledge discussed is highly technical. 
Since the subject of this bargaining is an accounting 
standard, i.e. a set of rules that is developed within a 
structured framework – the GHG Protocol Initiative 
– we refer to this aspect of the process as ”institu-
tional bargaining”. In the following, we lay out what 
the crucial features for such institutional bargaining 
from our point of view are.  
Firstly, the process of standardization has a clearly 
consensus-based approach. Once the set of multiple 
participants were clear, efforts were maximized to 
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make arrangements that everyone can accept, rather 
than any one sub-set of actors trying to form a ”win-
ning coalition”.  
Secondly, the discussions around both Modules were, 
at least on some issues, exploratory, since it is not 
always entirely clear what exactly the outcome of an 
agreement on a particular issue will be: the actors 
search for mutual deals on an ”integrative” rather 
than ”distributive” approach to bargaining.  
This aspect is related to the fact that the deals 
achieved under institutional bargaining can be of 
quite generic character.11 This entails a good deal of 
uncertainty as to how the rules exactly apply to par-
ticular cases, which facilitates efforts to reach a fair 
agreement, since no participant is exactly sure what 
his position he will take to the questions discussed 
when applied to particular cases.  

Institutional bargaining in the Corporate and the 
Project Module 

A GHG accounting standard is to serve different 
stakeholders with particular interests, its development 
is therefore subject to potential conflicts.  

Both Modules clearly exhibited some degree of bar-
gaining involved in the process, even though the 
degree to which this is the case differs across the two 
modules. A corporate inventory report must for 
example include all the important GHG sources of a 
company in order to be usable for the regulator of an 
emissions trading regime but the process of gathering 
the reported data must still be affordable for the 
reporting company. There was thus certainly some 
degree of conflict here between the participants as to 
how much data quality measures are enough. 

Nevertheless, the incentive structure of the develop-
ment process of the Corporate Standard is very close 
to the structure of a co-ordination game. All partici-
pating actors had a high interest in the development 
of such a standard, while the costs from consensus 
were very low. From the business perspective it is 
very important to create a standard which keeps the 
cost of accounting and reporting on an acceptable 
level. From an environmentalist point of view it is 
important to create a standard which allows compari-
son between businesses and that helps to set up ef-
fective mitigation policies. As the standard involves 
rather technical questions than political decisions, it 
was relatively easy to find a consensus.  

                                                           

                                                          

11 This is only partially true for the Corporate Module, which has 
achieved highly detailed agreements for example in the ongo-
ing process on the determination of organizational boundaries 

The development of an accounting standard for reduction 
projects implies a different incentive structure for the 
different actors to be involved in such a process. As 
indicated above, the main problem in this field is to 
find a consensus on the methodologies to generate a 
baseline. We experienced a distinct tension in this 
field between the environmentalist and the business 
camp.  
The aforementioned flexibility in interpretation of 
what the baseline scenario should be (see Section 2) 
has the following effects on the incentive structure: 
While business is generally in favor of a higher base-
line since this incentivises projects, the environmen-
talists emphasize the importance of ”conservatively” 
estimated (i.e. low) baselines in order to minimize the 
risk of ”non-additional” projects obtaining reduction 
credits. 12 If projects that do not significantly reduce 
emissions become incentivised, the overall outcome 
is worse in environmental terms than if only truly 
additional projects get credited. 

In relation to the features of institutional bargaining 
briefly outlined above, the Corporate Module cer-
tainly is a consensus-based process involving multiple 
actors. Furthermore, all actors came together with the 
motive of building a common standard in an new 
field of accounting, without knowing their exact 
positions and the applicability of each agreement to 
particular cases. If differences in views were clearly 
identified, they were often smoothened out by formu-
lating only guidance rather than standards (e.g. in the 
case of data quality).  
In the Project Module, however, clear conflicts of 
interest have been identified. As both parties have 
high interests in making not too high concessions 
from their original positions, the standardization 
efforts advance only slowly.  It is unclear at this stage 
exactly what the result of this bargaining process will 
be. However, given the incentive structure, it is likely 
that the ultimate agreement will have to be reached 
through a merely exploratory process and that the 
final outcome will have a more general character, 
including procedural guidelines to project developers 
rather than providing detailed technical methodolo-
gies on how to calculate project reductions. 
As the limitations of a consensus based multi-
stakeholder process at the global level become appar-
ent, we believe that further specifications on the 
baseline issue have to be transferred to other institu-

 
12 The reader should recall at this point that the amount of emis-

sion reduction depends on the subjective views on what would 
otherwise have happened. ”Non-additional” projects are those 
that are regarded as though they would have taken place 
”anyway”, i.e. even without the additional incentive of project 
credits.  
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tions, like the CDM Executive Board and related 
processes of validation through accredited certifica-
tion bodies.  

Conclusion 

An international standard for GHG accounting and 
reporting is an institution for the ”coagulation” and 
diffusion of expert knowledge, which is necessary to 
foster the reduction of Greenhouse Gases. We pre-
sented the first international standard on GHG ac-
counting – the GHG Protocol – and discussed its 
societal functions in the context of ”knowledge and 
sustainability”, as well as the process by which the 
knowledge required for GHG accounting becomes 
coagulated into an international standard, sometimes 
on the basis of dynamic feedback from usage of the 
standard itself. Figure 3 represents this simplified 
conceptual picture of the different roles that the 
GHG Protocol plays in the knowledge context. 

The GHG Protocol consists of two modules the 
Corporate Inventory Module, which has already been 
published and is currently under revision and the 
”Project Module”, still under development. The ob-
jective of knowledge-coagulation in both modules is 
interspersed with elements of institutional bargaining 

due to the divergence of the participants’ interests. 
However, as we have shown, this is much more the 
case in the Project Module than in the Corporate 
Module. 

The exact baseline scenario for each project will have 
to be negotiated in one political sphere or another, 
but one with more local knowledge than the GHG 
Protocol. The project accounting framework resulting 
from the GHG Protocol Initiative will feed into these 
political processes agreements reached on a general 
and procedural level as well as the coagulated knowl-
edge from expert discussions on purely technical 
issues, like for example the very detailed project ty-
pology.  
The Project Module of the GHG Protocol will there-
fore have its strengths rather in coagulating and dif-
fusing expert knowledge than in its direct applicability 
in regulatory policies. These strengths have been 
recognized by the initiatives’ participants, which led 

to the decision to generate guidelines for project 
developers, which are usually not experts in the field 
of reduction projects. 
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When Accountants create Knowledge. Learnings from the International 
Standardization of Greenhouse Gas Accounting 

Markus Ohndorf∗ and Simon Schmitz+ 

Introduction: The GHG Protocol in the context 
of knowledge and sustainability 

The problem of human induced climate change in-
volves complex interdependencies between the cli-
matic and the socio-economic system that are still far 
from being understood in all details. In order to deal 
with this problem not only scientific understanding of 
all underlying relationships between these systems 
will be needed, but this knowledge needs also to be 
translated into practical and technical knowledge that 
enables mankind to apply mitigation measures.  
In order to reduce Greenhouse Gases (GHGs) in a 
cost-effective way, ”affordable” reduction potentials 
have to be identified and realized. In this article we 
present the GHG Protocol, an evolving international 
GHG accounting standard. To put it into the context 
of knowledge and sustainability, we argue that it 
represents an institution, which diffuses information and 
knowledge and thus serves several societal functions. 
Most importantly, it helps identify reduction poten-
tials on the company and project level, as well as to 
implement policy measures to reduce GHG emis-
sions.  
Furthermore, the GHG Protocol links in another 
important way to the research field of ”knowledge 
and sustainability”, as the process of standardization 
is to some extent always a ”coagulation of knowledge”.  
Knowledge on GHG Accounting is of rather techni-
cal and practical nature. The amount of pure scientific 
or academic knowledge directly applicable to the 
problem is quite low. It is therefore not to be ex-
pected that a standardization of GHG accounting 
would lead to completely new findings. The challenge 
is rather to recombine and apply knowledge assets 
spread out over a large variety of actors. The larger 
the number of experts from different fields with 
different backgrounds participating in the develop-
ment process of the standard, the better will the final 
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standard represent the best available technical knowl-
edge.  
As the different actors in the standardization process 
have different institutional backgrounds (companies, 
regulators, NGO’s) and therefore different  – poten-
tially conflicting – interests, this process includes 
necessarily aspects of ”institutional bargaining”. The 
importance of this bargaining aspect becomes appar-
ent when the two accounting ”modules” that the 
GHG Protocol Initiative set out to develop are juxta-
posed (i.e. the already published standard on corpo-
rate accounting, and secondly the currently evolving 
standard on accounting for GHG reductions) . 
In what follows, the second section presents the 
GHG Protocol and the political background that 
makes a common standard for GHG accounting 
necessary. The third section examines the knowledge-
related, societal functions of a GHG accounting 
standard from an economist’s point of view. The 
fourth section examines the institutional structure of 
the development process and discusses the impor-
tance of this structure for the ”coagulation of knowl-
edge” within the GHG Protocol Initiative. The fifth 
section deals with the problems of ”institutional 
bargaining” encountered during the development 
process and showcases the limits of a multi-
stakeholder process by comparing the two different 
modules of the GHG Protocol. The concluding sec-
tion summarizes the arguments presented and draws 
a conceptual picture of the different roles that the 
GHG Protocol plays in the knowledge context. 

GHG accounting and the GHG Protocol 
Initiative  

The signing of the Kyoto Protocol (KP) to the 
United Nations Framework Convention on Climate 
Change (UNFCCC) has underlined the commitment 
that many, not all, industrialized countries have made 
to reduce their GHG emissions.  
In implementing the principle of cost-effectiveness  
the KP aims to minimize the overall economic costs 
of action against climate change. This implies that 
emissions should be reduced wherever it is cheapest 
to do so, ideally resulting in the well-known efficient 
outcome where all countries have the same marginal 
costs of mitigation.  
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Hence, the institutional framework of the KP in-
cludes the idea of emissions trading: Industrial countries 
with emission constraints agreed under the accord 
(Annex 1 countries) and with high GHG abatement 
costs buy emission allowances from countries with 
low abatement costs in order to comply with their 
obligation to reduce emissions.  
Additionally, two related institutional mechanisms 
that follow the same objective have been put in place 
by the KP: Both the Clean Development Mechanism 
(CDM), and Joint Implementation (JI) allow compa-
nies from Annex 1 countries to invest in projects that 
reduce emissions in other countries and thus ”buy” 
emission credits for their country. Emission credits 
generated by JI or CDM projects are in effect a 
commodity which needs to be made fungible with 
allowances, since both will likely be traded in the same 
market.  
Importantly for this paper, in practice, much of this 
trading will happen on the corporate level since al-
lowances are often allocated to companies by their 
governments. Companies then have to comply (i.e. 
not exceed) this allocation by either reducing emis-
sions, buying allowances or buying credits.  
While any policy addressing environmental problems 
arising from emissions requires measurement and 
reporting of emissions data, under an emissions trad-
ing regime such measurement and reporting acquires 
an especially interesting role from an institutional 
perspective, since it provides crucial definition of 
property rights to emission allowances and credits. 
GHG accounting for credit-based systems bears 
however different challenges to the standardization 
efforts than the development of a corporate inven-
tory that provides the data necessary for allowance-
based ”cap and trade” systems. The GHG Protocol 
Initiative – established to foster the standardization 
of corporate GHG accounting – has therefore di-
vided the corporate accounting standard into two 
different modules: 

• The corporate Inventory module, and the  

• Project Accounting module 

We will use the remainder of this section to outline 
briefly the evolution and the content of these two 
different accounting modules of the GHG Protocol.  

SOME BACKGROUND AND THE ”SUCCESS STORY” OF 
THE CORPORATE INVENTORY MODULE 

The GHG Protocol Initiative was established in 1999 
under the auspices of the World Business Council for 
Sustainable Development (WBCSD) and the World 
Resource Institute (WRI) in an attempt to harmonize 

the various streams of existing accounting and report-
ing practices relating to greenhouse gas inventories 
within an organization or company and deliver one 
internationally accepted standard and provide solid 
guidance on how to implement it. 

The World Business Council for Sustainable Devel-
opment is a coalition of 160 international companies 
united by a shared commitment to sustainable devel-
opment via the three pillars of economic growth, 
ecological balance and social progress. Members are 
drawn from more than 30 countries and 20 major 
industrial sectors. The WBCSD also benefits from a 
global network of 38 national and regional business 
councils and partner organizations involving some 
1000 business leaders globally. 
The World Resources Institute is an environmental 
think tank that goes beyond research to create practi-
cal ways to protect the earth and improve people’s 
lives.  Inside the WRI, the GHG Protocol Initiative is 
managed by the sustainable enterprise program, 
which seeks to harness the power of business to 
create profitable solutions to environmental and 
social challenges. 
The first edition of the Corporate Inventory standard 
has been published at the end of 2001. All of the 
companies that voluntarily worked with WBCSD and 
WRI on developing and road-testing the standard are 
now using the standards and guidance in it for com-
piling and reporting a GHG inventory.  
Since its publication in October 2001 and its launch 
in various regions around the world, it has been at 
least partially adopted both by emerging schemes on 
voluntary reporting of GHG emissions and regula-
tory schemes on emissions trading.1 Therefore, it is to 
be expected that many additional user companies 
around the globe will be ”recruited” through these 
schemes.  
The GHG Protocol will also be the basis for the 
standardization efforts of the International Standardi-
zation Organization (ISO), which has agreed to use it 
as a ”seed document”. It can therefore be said that 
the GHG Protocol corporate accounting and report-
ing standard is on its best way to become a generally 
accepted international standard.  

                                                           
1 All of US EPA Climate Leaders, WWF ClimateSavers, UK 

Emission Trading System, Chicago Climate Exchange, Entre-
prises pour l’Environnement, ISO/TC 207, European Certifi-
cation Organization (CEN/TC 264), several state GHG Regis-
tries in the US, US AID, Global Reporting Initiative (GRI) 
and the World Economic Forum (WEF) GHG Register are 
policy or voluntary reporting initiatives that are either using or 
building on the GHG Protocol for their accounting and re-
porting framework. 
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ELEMENTS OF THE CORPORATE MODULE2  • Completeness (account for all emission sources 
within the organizational and operational 
boundaries)  

The GHG Protocol corporate accounting and reporting 
standard consists of three parts: 

• Consistency (to allow comparison of the data 
over time) 

• It sets GHG accounting and reporting stan-
dards. 

• Transparency (address all relevant issues in a 
factual and coherent manner, based on a clear 
audit trail) 

• It provides practical advice to companies 
ranging from managing inventory quality to 
having emissions verified by a third party. 

• It offers GHG calculation tools on emission 
sources common for all sectors (e.g. station-
ary combustion) as well as for different in-
dustry sectors, which can be downloaded 
from the internet 
(http://www.ghgprotocol.org). 

• Accuracy (exercise due diligence to ensure that 
GHG calculations have the precision needed for 
their intended use)  

 
The principles serve to stipulate overarching norma-
tive concerns, stating the most important  criteria 
against which an inventory should be evaluated and 
that ultimately determine the usefulness and credibil-
ity of the inventory.  

 
Figure 1 shows the structural elements of the Corpo-
rate Module. The different sections of this module 
will be shortly explained below.  In the standards section, the main issues addressed by 

the Corporate Module include:  
  

GUIDANCE  

 

y Business goals and 

inventory design 

y Accounting for GHG reduc-

tions 

y Identifying GHG sources 

y Managing inventory quality 

y Verification of 

y Web-based, user-

friendly, step-by-

step guidance 

y Build on IPCC method-

ologies & industry best 

practice 

y Cross sector, e.g. 

mobile and stationary 

combustion 

y Sector specific 

 CALCULATION TOOLS 

y Accounting  

Principles 

y Organizational 

Boundaries 

y Operational  

Boundaries 

y Historic Datum 

y Reporting GHG 

emissions 

Standards 

• Setting organizational boundaries – This part of 
the Protocol sets rules on how to account 
for emissions from joint ventures, subsidiar-
ies and other partially owned entities and 
operations.  

Figure 1: Elements of the Corporate Inventory module 

 

The backbone of the GHG Protocol consists of the 
following five accounting and reporting principles:3  
• Relevance (of all reported data) • Setting operational boundaries –Setting opera-

tional boundaries involves making choices 
with respect to accounting and reporting for 
direct and indirect emissions. All direct 

                                                           
2 Parts of this section draw on Sundin and Ranganathan (2002) 
3 WRI/WBCSD (2001), p. 7. 



 Proceedings of the 2002 Berlin Conference 

 

24 

emissions and indirect emissions associated 
with purchased electricity should be in-
cluded in an inventory compiled with the 
help of the GHG Protocol, whereas all other 
indirect emissions are a voluntary reporting 
category.  

• Setting a historic performance datum –The GHG 
Protocol recommends setting a historic per-
formance datum for comparing emissions 
over time. Companies should choose a base 
year for which verifiable data is available. 
The performance datum needs to be ad-
justed overtime to maintain comparability if 
significant structural changes (e.g., 
acquisitions, divestitures, mergers etc.) 
occur. The GHG Protocol provides a number 
of rules to help companies adopt a 
consistent adjustment policy. 

The guidance sections do not prescribe the conduct of a 
reporting company as much as the standard sections 
do, but rather provide useful step-by-step guidance 
for such issues as improving data quality and concep-
tual learnings on such issues as identifying and calcu-
lating emissions sources.  
The most detailed and concrete contribution to GHG 
accounting is made by the web-based calculation tools. 
They consist of Excel spreadsheets accompanied by 
guidance documents on how to use them. Both de-
tailed calculation methodologies for cross-sector 
(such as mobile and stationary combustion) and sec-
tor-specific emission sources are provided. These 
tools are a reference point for companies in develop-
ing the inventory, and provide a credible source to 
cite when reporting methodologies. Moreover, the 
tools are certainly a crucial feature in adding real 
comparability to inventories from different compa-
nies. 

THE IDEA OF THE PROJECT MODULE 

The effort to build a similar standard for GHG pro-
ject accounting was launched in December 2001. 
While national and international schemes on reduc-
tion projects (like CDM and JI) had been defined on 
the policy level, there was a clear lack of rules on the 
implementation level. At the same time, there was a 
strong agreement within the GHG Protocol Initiative 
that clear GHG project accounting rules would be 
needed if schemes like CDM or JI were to work 
effectively. A similar multi-stakeholder process to the 
one set up for the Corporate Module was launched in 
which discussions are ongoing. The aim is to publish 
the Project Standard by October next year.  

The overarching requirement for any GHG reduction 

project is that it causes ”reductions in emissions that 
are additional to any that would otherwise occur”.4 
The crucial question then is how ”additional” is the 
project to what would ”otherwise” have happened? 
The ”otherwise”, i.e. the counterfactual scenario for 
how many GHG emissions would have occurred 
without the project, is referred to as ”baseline”. As 
indicated in Figure 2, the credits accruing from a 
project will be the difference between baseline emis-
sions and project emissions; high baselines thus result 
in a big amount of reduction. 

                                                           
4 This is the provision for JI in the KP and the Marrakech Accords 

(MA); for the CDM it is very similar, i.e. ”additional to 
emissions that would occur without the certified project ac-
tivity”.  
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Quantifying emission reductions involves, besides the 
baseline, at least one other crucial measure, which is 
the boundary drawn around the project. Judgements 
on boundaries can also vary greatly, depending on 
how far up- or downstream emissions are accounted 
for. This issue is similar to the one of Operational 
Boundaries in the Corporate Module: It is always 
somewhat ambiguous who is actually responsible or 
accountable for indirect emissions. While the issue of 
Operational Boundaries has been solved in the Cor-
porate Module through the recommendation to al-
ways include indirect emissions associated with pur-
chased electricity, this issue is still open for discussion 
in the Project Module.  

However tricky to agree it is on the boundary ques-
tion, it is clear that the baseline scenario also is sub-
ject to some judgement since it is by its nature coun-
terfactual. Here lies in our view the obvious but most 
important conceptual difference between the two 
modules: whereas a corporate inventory of emissions 
is being evaluated ex-post (after emissions have oc-
curred), what is needed in the project case is an ex-
ante evaluation (i.e. a scenario) of what emissions 
would have been without the project. The flexibility 
in interpretation entailed by this provides the poten-
tial for divergence of interests which creates the chal-
lenges discussed in Section 5.  
The Project Module is discussing step-by-step guid-
ance on how to set baselines and boundary-setting 
and will soon come up with a draft text. The project 
typology will provide guidance on conceptual issues 

relating to baselines, boundaries etc. in different sec-
tors, which requires a good deal of sector-specific 
expert knowledge.  

Knowledge-related functions of a GHG 
accounting standard 

The standardization of GHG accounting described 
above fulfils several knowledge related functions. 
From an economist’s point of view these are always 
related to the reduction of transaction costs in the 
broader sense of the term.  
First of all, GHG accounting in general facilitates 
identification of reduction opportunities. By provid-
ing a consistent method to gather data on GHG 
emissions in a cost effective way, GHG accounting 
reduces the costs of procuring  information about 
reduction potentials. 
Related to this point is the fact that a GHG account-
ing standard like the GHG Protocol represents to a 
certain extent ”coagulated” expert knowledge. The 
company that starts to develop a GHG inventory or 
to plan reduction projects can build on the experience 
of others by adhering to the standard and through the 
application of the recommendations from the guide-
line section. The GHG Protocol reduces therefore 
costs for learning about the different GHG account-
ing issues.  
On the country level the standardization of GHG 
accounting and reporting is crucial for the compara-
bility of the emission data, which is a prerequisite for 
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the effectiveness of policy measures like emissions 
trading or taxation. Another advantage of standard-
ized corporate GHG accounting is the fact that the 
Data on GHG emissions within the country become 
more precise.  

In the following we will elaborate these points in 
order to emphasize the role that the GHG Protocol 
plays in the context of ”knowledge and sustainability” 
as an institution that diffuses practical knowledge on 
GHG accounting. 

IDENTIFYING REDUCTION OPPORTUNITIES 

The scientific arguments supporting the thesis of 
human-induced global warming have become more 
and more widely accepted, not only within a wide 
community of natural scientists and environmental 
Non-Governmental Organizations (NGOs) but also 
by national governments and multi-national compa-
nies.  

As long as there is no policy reaction to this problem, 
activities that entail Greenhouse Gas emissions create 
an ”externality”. This means that the real costs (of 
global warming) entailed by such activities are not 
directly taken into account in the price that people 
who engage in them have to pay. As the price for, say 
electricity from the combustion of fossil fuels, does 
not reflect all the costs for its production, the price 
mechanism will not lead to an optimal production 
level.  
It has thus been a standard economic argument that 
the price of such activities must rise in order for this 
externality to be rectified. Such a price rise would 
then provide incentives to either engage, for example, 
in less activities that consume energy in the first place 
or finding ways of producing energy with less GHG 
emissions.  
While it is more and more widely recognized that 
GHG emissions are costly in the above described 
sense, it is even clearer that the mitigation of climate 
change through reducing emissions of GHGs is also 
costly. It requires an overhaul of our interconnected 
systems of energy production and use, transport and 
industry. More precisely, carbon-intensive technolo-
gies currently used have to be upgraded or replaced 
and whole patterns of production and consumption 
currently tied up with the emission of GHGs have to 
be reconsidered in finding ways to a low-carbon 
economy. Moreover, for developing countries, the 
opportunity cost of foregoing industrial development 
based on fossil fuels is potentially very high. 
It is therefore very important to generate knowledge 
on those reduction opportunities which can be real-
ized with the lowest possible costs. This requires 

effective methods to assemble data on emissions, 
which can be attributed to the different economic 
activities. One of the main sectors where GHG emis-
sions occur is the business sector. Corporate GHG 
accounting is an important instrument to identify the 
cost-effective reduction opportunities, as it assures – 
if it is properly done – the attribution of measured 
emissions to the different cost centers of the com-
pany. From this perspective the Corporate Inventory 
module of the GHG Protocol can be understood as 
an institution, which facilitates the generation of 
knowledge on reduction opportunities in the different 
companies.  

REDUCTION OF TRANSACTION COSTS FOR 
ASSEMBLING EMISSION DATA 

The most prominent role of the GHG Protocol 
probably is to provide the companies with a frame-
work of methodologies to deal with specific account-
ing problems. This function is often referred to as a 
form of reduction of information costs on the com-
pany level, since certain conceptual learnings can be 
taken from the standard rather than having to be 
generated by an cost intensive internal learning proc-
ess. The Protocol aims at fulfilling this function by 
not only prescribing a standardized approach for 
typical accounting problems but also giving guidance 
on their application and providing calculation tools 
for typical GHG sources in different sectors. 
Furthermore GHG accounting on the company level 
reduces the transaction costs for assembling yearly 
emissions data on the country level, which are re-
quired for all Annex I countries of the Kyoto Proto-
col. The data assembled from the separate corporate 
inventories are more precise than the inventories 
based on general estimations used so far. In this way, 
the data available for national inventories is signifi-
cantly improved by consistent reporting by compa-
nies.5  

ACCOUNTING AND THE ATTRIBUTION OF EMISSION 
RIGHTS 

A further compelling argument for the benefit of a 
common standard is channeled through theory on 
transaction costs on the market level. Under an emis-
sions trading system as it is conceived in the Kyoto 
Protocol, emission allowances and credits essentially 
become a commodity that is traded like any other, 
with one ton of this commodity being sold at the 
same price as another ton.  

                                                           
5 This insight was backed up by our experience of outreach activi-

ties at different workshops, aiming at refining national inven-
tories for particular sectors.  
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In such a future market for emission rights, any buyer 
will want to make sure that these are ”real”. For any 
good the price of which depends on a certain quanti-
fiable attribute, this attribute always has to be meas-
ured in some way, and both buyer and seller will want 
to protect and enforce their property rights relating to 
the attributes. Thus, the more complex the attributes 
of the good, the higher will likely be the transaction 
costs (North, 1990). Emission allowances and credits 
have, in this sense, quite complex attributes, and a 
common accounting standard provides a necessary 
tool for providing the credibility needed to signifi-
cantly reduce transaction costs of the attribution and 
enforcement of such newly created property rights. 
Standardization of the volumetric measurement and 
accounting of emission data is one prerequisite for 
the allowances and credits to effectively become a 
homogenous good6. One ton of reported carbon 
emission has been measured in the same standardized 
manner as any other ton of carbon emission irrespec-
tive of its origin.7 The regulator, who allocates and 
enforces the newly created property rights on emis-
sions, is then able to base its decisions on transparent, 
consistent and comparable data. 

REDUCTION OF THE COST OF CONTROL 

Comparable and consistent emission data are not 
only a prerequisite for the smooth operation of an 
emissions trading system, but are also necessary for 
any other kind of a countries’ GHG reduction poli-
cies. It is important to note that the enforceability of 
taxation, non-tradable quotas or any other mecha-
nism depends also on the existence of reliable data. 
This refers to the transactions costs of control, which 
play also an important role for non-governmental 
controlling institutions as environmental NGO’s, 
ethical investors or the media. 
It seems further plausible that the company emission 
inventories will be verified in a similar way as in fi-
nancial accounting, by an independent verifier. With a 

                                                           

                                                          

6 The homogeneity of this good also depends on the regulations 
going along with it: if CDM-credits are rated (by the 
UNFCCC) as fully fungible with emission allowances then 
homogeneity is guaranteed. However, this does not imply that 
all emission reduction credits or allowances have had the same 
reduction effect. E.g., a company or country could have been 
assigned a very high allowance, which enables it to sell allow-
ances without any reduction efforts. Other companies might 
be able to sell allowances since they have really made an effort 
to do so.  

7 Please note that this is not incompatible with the labeling of 
“high quality” CDM-projects as planned by some environ-
mental NGO’s. If labeled certificates gain a higher price this is 
due to price differentiation, that means another “sub-market” 
for those “high quality” certificates is created. The certificates 
within that sub-market will also have the same price and there-
fore the labeling implies also the definition of certain criteria 
of selection, which is nothing but a standard. 

standardized system, the verifier will be able to use a 
reliable accounting standard against which a compa-
nies’ GHG emission report can be verified.  
From a theoretical perspective, both modules could 
potentially fulfill all knowledge-related functions 
described here. However, as will become clear below, 
the conceptual challenges in the Project module are 
fundamentally different from those encountered in 
the Corporate Inventory module, precisely because 
they provide more potential for conflicts of interest 
between the different stakeholders.  

This, in turn, makes for the important differences 
between the two modules that we found in running 
the standardization process. These differences are 
discussed in detail in Section 5. To showcase the 
process that led to the ”coagulation” of expert 
knowledge the following section will give a short 
overview on how the corporate module has been 
developed. 

Institutional structure of the GHG Protocol 
Initiative8 

A MULTI-STAKEHOLDER PROCESS  

To meet the challenge of creating an acceptable stan-
dard, a development process has to be designed 
which takes into account the interests of all con-
cerned actors. The Protocol was thus fundamentally 
shaped by what is termed a unique ‘multi-stakeholder 
process’ that was jointly convened by the 
WBCSD/WRI. The term multi-stakeholder9 process 
describes ”processes that aim to bring together all 
major stakeholders in a new form of communication, 
decision finding and possibly decision making on a 
particular issue”10. 
The Corporate Module represents a successful exam-
ple of a co-operation of parties with different – some-
times conflicting – interests (as for the case of busi-
ness and environmental NGO’s) leading to a con-
structive ”coagulation” of expert knowledge on GHG 
accounting. It showcases that such a process can lead 
to a generally accepted standard.  
As a starting point for the development of the Cor-
porate Inventory Standard all interested parties have 
been invited to participate. More than 350 partici-
pants from business, NGO’s, governments and oth-
ers participated in the process.  

 
8 Parts of this section draw on Sundin (2002) 
9 The term ”stakeholder” refers to those groups or individuals that 

have an interest in a particular decision. This includes people 
who influence a decision, or can influence it, as well as those 
affected by it. 

10 Memmati (2001), p. 19 
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Starting from existing work, the different accounting 
issues have been identified during constitutive meet-
ings and were treated in smaller sub-groups open to 
all experts interested in these issues. The resulting 
working documents, issue papers and feedback pa-
pers were posted on the collaboration’s website.  
All issues were discussed until consensus was reached 
in the working groups. The resulting draft standard 
was then accepted by all participating parties and 
went then into a ”road test phase”, to test its applica-
bility. During the ”road test” phase 30 companies in 
ten countries used the standard for setting up a GHG 
accounting system. The learnings from this experi-
ence were then taken into consideration for the final 
standard and led also to a detailed guidance part to 
improve the usability. 
In a parallel process the more detailed calculation 
tools for different general and sector specific emis-
sions sources have been developed. The tools have 
been created by one or several experts and went then 
into a peer review phase which fed back into the 
development of the calculation tools. The draft ver-
sions of the tools were then posted on the collabora-
tion’s website for an open review process. After all 
the reactions from this phase have been considered, 
the final version of the tools have been posted on the 
website, from which they are freely downloadable for 
the public.  

ROAD-TESTING AND REVISION  

As GHG accounting is still in its infancy and con-
tinually evolving, the Corporate Inventory Standard is 
not to be considered as a final product. Already the 
draft of the first edition was road-tested by 30 com-
panies to integrate the learnings from practical ex-
perience with GHG accounting.  
The second edition of the Corporate Standard will be 
published in May 2003. The intention to publish a 
second edition is part of the Initiative’s commitment 
to continuous revision and the will to keep up with 
the dynamics of GHG regulation. The revision proc-
ess which is currently under way was kicked off with 
the so-called Structured Feedback Process that has 
involved another 15 user companies and other tar-
geted stake-holders in in-depth discussions on the 
standard’s usefulness and improvement needs. The 
results from the Structured Feedback Process will be 
assessed by a group of experts in which all relevant 
stakeholder groups are presented, and the second 
edition of the Corporate Inventory Standard will then 
be published in May 2003.  

THE IMPORTANCE OF A FACILITATOR 

Naturally the process must be facilitated by an or-
ganization that provides non-biased driving force and 
coordination, that has the ability to engage the rele-
vant experts and stakeholders and that is widely rec-
ognized as being dedicated and competent in the 
issues it seeks to address and resolve. 
One of the most important learnings for the WBCSD 
and WRI effort was to thoroughly understand the 
role of a facilitator (also referred to as a secretariat or 
convenor). The facilitator’s role is to bring together 
stakeholders relevant to the initiative, to drive the 
process, to ensure the lines of communication are 
extremely open and transparent and to be the central 
focal point for information flows. 
The structure of the development process for the 
GHG Protocol Initiative has been designed to be as 
balanced and transparent as possible. With both 
modules, Corporate Inventory and Project Account-
ing, the WBCSD and WRI established several groups 
– common in nature: Project Management Team, 
Technical Taskforces and Revision Groups. At the 
same time all interactions within and between these 
groups was published on the website on a regular 
basis (e.g. minutes after each conference call, draft 
discussion papers, input materials). 

Knowledge-coagulation vs. institutional 
bargaining 

The process described here led to the successful 
definition of an accounting standard that in itself can 
be referred to as ”coagulated knowledge” and that 
fulfils the different functions elaborated in section 3.  
In purely theoretical terms, the process of ”knowl-
edge coagulation” could be defined as the movement 
towards the best possible solution for a technical or 
scientific problem. The previous observations on the 
importance of a facilitator imply, however, that no 
knowledge coagulation process will be completely 
devoid of conflict and bargaining based on the par-
ticipants’ particular interests, even if the nature of the 
knowledge discussed is highly technical. 
Since the subject of this bargaining is an accounting 
standard, i.e. a set of rules that is developed within a 
structured framework – the GHG Protocol Initiative 
– we refer to this aspect of the process as ”institu-
tional bargaining”. In the following, we lay out what 
the crucial features for such institutional bargaining 
from our point of view are.  
Firstly, the process of standardization has a clearly 
consensus-based approach. Once the set of multiple 
participants were clear, efforts were maximized to 
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make arrangements that everyone can accept, rather 
than any one sub-set of actors trying to form a ”win-
ning coalition”.  
Secondly, the discussions around both Modules were, 
at least on some issues, exploratory, since it is not 
always entirely clear what exactly the outcome of an 
agreement on a particular issue will be: the actors 
search for mutual deals on an ”integrative” rather 
than ”distributive” approach to bargaining.  
This aspect is related to the fact that the deals 
achieved under institutional bargaining can be of 
quite generic character.11 This entails a good deal of 
uncertainty as to how the rules exactly apply to par-
ticular cases, which facilitates efforts to reach a fair 
agreement, since no participant is exactly sure what 
his position he will take to the questions discussed 
when applied to particular cases.  

Institutional bargaining in the Corporate and the 
Project Module 

A GHG accounting standard is to serve different 
stakeholders with particular interests, its development 
is therefore subject to potential conflicts.  

Both Modules clearly exhibited some degree of bar-
gaining involved in the process, even though the 
degree to which this is the case differs across the two 
modules. A corporate inventory report must for 
example include all the important GHG sources of a 
company in order to be usable for the regulator of an 
emissions trading regime but the process of gathering 
the reported data must still be affordable for the 
reporting company. There was thus certainly some 
degree of conflict here between the participants as to 
how much data quality measures are enough. 

Nevertheless, the incentive structure of the develop-
ment process of the Corporate Standard is very close 
to the structure of a co-ordination game. All partici-
pating actors had a high interest in the development 
of such a standard, while the costs from consensus 
were very low. From the business perspective it is 
very important to create a standard which keeps the 
cost of accounting and reporting on an acceptable 
level. From an environmentalist point of view it is 
important to create a standard which allows compari-
son between businesses and that helps to set up ef-
fective mitigation policies. As the standard involves 
rather technical questions than political decisions, it 
was relatively easy to find a consensus.  

                                                           

                                                          

11 This is only partially true for the Corporate Module, which has 
achieved highly detailed agreements for example in the ongo-
ing process on the determination of organizational boundaries 

The development of an accounting standard for reduction 
projects implies a different incentive structure for the 
different actors to be involved in such a process. As 
indicated above, the main problem in this field is to 
find a consensus on the methodologies to generate a 
baseline. We experienced a distinct tension in this 
field between the environmentalist and the business 
camp.  
The aforementioned flexibility in interpretation of 
what the baseline scenario should be (see Section 2) 
has the following effects on the incentive structure: 
While business is generally in favor of a higher base-
line since this incentivises projects, the environmen-
talists emphasize the importance of ”conservatively” 
estimated (i.e. low) baselines in order to minimize the 
risk of ”non-additional” projects obtaining reduction 
credits. 12 If projects that do not significantly reduce 
emissions become incentivised, the overall outcome 
is worse in environmental terms than if only truly 
additional projects get credited. 

In relation to the features of institutional bargaining 
briefly outlined above, the Corporate Module cer-
tainly is a consensus-based process involving multiple 
actors. Furthermore, all actors came together with the 
motive of building a common standard in an new 
field of accounting, without knowing their exact 
positions and the applicability of each agreement to 
particular cases. If differences in views were clearly 
identified, they were often smoothened out by formu-
lating only guidance rather than standards (e.g. in the 
case of data quality).  
In the Project Module, however, clear conflicts of 
interest have been identified. As both parties have 
high interests in making not too high concessions 
from their original positions, the standardization 
efforts advance only slowly.  It is unclear at this stage 
exactly what the result of this bargaining process will 
be. However, given the incentive structure, it is likely 
that the ultimate agreement will have to be reached 
through a merely exploratory process and that the 
final outcome will have a more general character, 
including procedural guidelines to project developers 
rather than providing detailed technical methodolo-
gies on how to calculate project reductions. 
As the limitations of a consensus based multi-
stakeholder process at the global level become appar-
ent, we believe that further specifications on the 
baseline issue have to be transferred to other institu-

 
12 The reader should recall at this point that the amount of emis-

sion reduction depends on the subjective views on what would 
otherwise have happened. ”Non-additional” projects are those 
that are regarded as though they would have taken place 
”anyway”, i.e. even without the additional incentive of project 
credits.  
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tions, like the CDM Executive Board and related 
processes of validation through accredited certifica-
tion bodies.  

Conclusion 

An international standard for GHG accounting and 
reporting is an institution for the ”coagulation” and 
diffusion of expert knowledge, which is necessary to 
foster the reduction of Greenhouse Gases. We pre-
sented the first international standard on GHG ac-
counting – the GHG Protocol – and discussed its 
societal functions in the context of ”knowledge and 
sustainability”, as well as the process by which the 
knowledge required for GHG accounting becomes 
coagulated into an international standard, sometimes 
on the basis of dynamic feedback from usage of the 
standard itself. Figure 3 represents this simplified 
conceptual picture of the different roles that the 
GHG Protocol plays in the knowledge context. 

The GHG Protocol consists of two modules the 
Corporate Inventory Module, which has already been 
published and is currently under revision and the 
”Project Module”, still under development. The ob-
jective of knowledge-coagulation in both modules is 
interspersed with elements of institutional bargaining 

due to the divergence of the participants’ interests. 
However, as we have shown, this is much more the 
case in the Project Module than in the Corporate 
Module. 

The exact baseline scenario for each project will have 
to be negotiated in one political sphere or another, 
but one with more local knowledge than the GHG 
Protocol. The project accounting framework resulting 
from the GHG Protocol Initiative will feed into these 
political processes agreements reached on a general 
and procedural level as well as the coagulated knowl-
edge from expert discussions on purely technical 
issues, like for example the very detailed project ty-
pology.  
The Project Module of the GHG Protocol will there-
fore have its strengths rather in coagulating and dif-
fusing expert knowledge than in its direct applicability 
in regulatory policies. These strengths have been 
recognized by the initiatives’ participants, which led 

to the decision to generate guidelines for project 
developers, which are usually not experts in the field 
of reduction projects. 



 Proceedings of the 2002 Berlin Conference 31 

References 
Hemmati M. (2001): ”Multi-Stakeholder Processes for Governance 

and Sustainability - Beyond Deadlock and Conflict”, London, 
Earthscan 2001, accessed at 
http://www.earthsummit2002.org/msp/book/chap2.pdf 

North D. (1990): Institutions, institutional change and economic performance 
Sundin H. (2002): The Hallmark Learnings of a Successful Multi-

stakeholder Initiative, WBCSD working paper, June 2002 
Sundin H. and Ranganathan J. (2002): Managing Business Greenhouse 

Gas Emissions: the Greenhouse Gas Protocol – A Strategic and Opera-
tional Tool, Corporate Environmental Strategy Journal, Vol. 9, No 
2 (2002), p. 137-144 

WBCSD/WRI (2001): The GHG Protocol; a corporate accounting and 
reporting standard 

 


