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A trio of Stockholm Conference-inspired events in 1982, although dif-
fering substantially in scope and focus, foreshadowed a remarkable 
period of activity of global environmental governance. The five-year 
time span that followed, from 1983 to 1988, would encompass the 
establishment of an international regime to combat ozone depletion, 
the rise of the revolutionary field of Earth System science, the creation 
of a UN commission that would popularize the concept of sustainable 
development, and the institutionalization of climate change science, a 
key step in the ascent of the issue on the international political agenda. 
Meetings would again serve as crucial cogs in the forward motion of 
scientific and political processes.

Acid rain, the original transboundary environmental issue that to some 
extent precipitated the Stockholm Conference, had by 1982 become the 
object of a regional governance regime. As one of the countries most 
affected by sulfur dioxide emissions from Europe, Sweden considered 
itself a primary stakeholder and, due to the pathbreaking work of 
Swedish scientists, a foremost authority on the issue. Acid rain was thus 
an obvious theme around which to convene another international con-
ference ten years after Stockholm in June 1982. Further, in November of 
that year, the Royal Swedish Academy of Sciences organized a small yet 
influential meeting that brought together a select group of scientists to set 
forth an agenda for addressing environmental issues in the 1980s. Both 
of these meetings in Sweden were preceded by a May 1982 Conference 
in Nairobi, organized by the United Nations Environment Programme 
(UNEP), to commemorate the tenth anniversary of the 1972 event in 
Stockholm that led to its creation.

6

Enter the Earth System
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The latter half of the 1980s was in fact a moveable feast of scien-
tific conferences, workshops, and meetings that paved the way for the 
establishment of what became the main pillars of international climate 
governance.1 In the middle of the decade, climate change was an issue of 
increasing scientific concern, but still of only marginal political interest. 
Yet within just a few years, a newly formed Intergovernmental Panel on 
Climate Change, the IPCC, had released its first assessment report, and 
an Intergovernmental Negotiating Committee (INC) had been set up to 
prepare a framework convention on climate change under UN auspices.2 
At the center of this rapid rise of climate change on the international 
political agenda was a core group of activist climate experts who served 
as knowledge brokers in raising concern among decision-makers and lay-
ing the scientific foundation for governmental action.3 A great deal of the 
coordinated activities of these scientific policy entrepreneurs was orches-
trated in Stockholm.

The perhaps most groundbreaking change emerged more modestly at 
first, but would eventually reconfigure the entire playing field of global 
environmental governance: the Earth System idea. During the same period, 
a new institution – the International Geosphere-Biosphere Programme 
(IGBP) – that incorporated climate within a wider Earth System para-
digm of global environmental change was established. Its international 
secretariat would, not coincidentally, be placed in the Swedish capital. 
In addition, a rebranding of the Beijer Institute initiated by the Swedish 
government would spawn two new Stockholm-based organizations ded-
icated to the study and implementation of the 1987 Brundtland Report’s 
concept of sustainable development.

Ten Years after Stockholm

Several international events, mostly forgotten today, that were posi-
tioned at the intersection of environment, science, and politics had 
taken place earlier in the decade. The tenth anniversary of the 1972 UN 
Conference was celebrated with a “Stockholm plus 10” meeting in May 

	1	 Jill Jäger, “From Conference to Conference,” Climatic Change 20(1992): iii–vii.
	2	 Daniel Bodansky, “Prologue to the Climate Change Convention,” In: I. M. Mintzer 

& J. Amber Leonard, eds., Negotiating Climate Change: The Inside Story of the Rio 
Convention (Cambridge: Cambridge University Press, 1994), 45–74.

	3	 Daniel Bodansky, “The History of the Global Climate Change Regime,” In: U. Luterbacher 
and D. F. Sprinz, eds., International Relations and Global Climate Change (Cambridge, 
MA: The MIT Press, 2001), 23–40.
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1982 that was more stock-taking than ground-breaking in ambition.4 
Officially a “session of a special character” of the Governing Council 
of the UN Environment Program, the nine-day conference was held at 
UNEP headquarters in Nairobi. It was presided over by the Program’s 
Executive Director, Mostafa Tolba, an Egyptian plant pathologist who 
had led his country’s delegation to Stockholm in 1972 and would serve as 
head of UNEP for almost two decades.5 The meeting’s main task was to 
review the implementation of the Stockholm Action Plan and make rec-
ommendations for UNEP activities for the rest of the decade.6 It resulted 
in a Nairobi Declaration that revisited the Stockholm themes of poverty 
and underdevelopment as drivers of environmental degradation, while 
reaffirming the imperatives of the Stockholm Declaration and Action 
Plan from a decade earlier. The 1982 Declaration also called attention 
to the emerging atmospheric issues of acid rain, ozone depletion, and 
increasing carbon dioxide concentrations that would become – in part 
through the efforts of UNEP and Tolba – prominent issues of interna-
tional environmental politics over the course of the 1980s.

The ceremonial dimension of the Nairobi Conference featured the 
awarding of the newly instituted UNEP Gold Medal to Kenyan president 
Daniel Arap Moi, founding UNEP director Maurice Strong, and King 
Carl XVI Gustaf of Sweden. The Swedish King’s interest in the environ-
ment dates back to the Stockholm Conference’s preparatory period when, 
as crown prince, he served as an intern at the Swedish UN delegation 
in New York under the tutelage of Lars-Göran Engfeldt and attended 
meetings of the Conference’s preparatory committee in Geneva.7 Since 
the early 1970s, Carl Gustaf has consistently demonstrated his inter-
est in the environment by supporting scientific research and advocacy 
organizations – the royal family are patrons of WWF Sweden and the 

	4	 George P. Smith II, “The United Nations and the Environment: Sometimes a 
Great Notion?,” Texas International Law Journal 335(1984):19, 335–364; Philip 
Shabecoff, “The Environment Revisited,” New York Times, May 23, 1982; Stephen J. 
Macekura, Of Limits and Growth: The Rise of Global Sustainable Development in the 
Twentieth Century (Cambridge: Cambridge University Press, 2015); United Nations 
Environment Program Distr. General, “United Nations Environment Programme: 
Nairobi Declaration on the State of the Worldwide Environment,” International Legal 
Materials 21(1982):3, 676–678.

	5	 “Green Giant: A Creator of the Successful Regime to Reduce Global Emissions Has 
Died,” The Economist, March 16, 2016.

	6	 Lars-Göran Engfeldt, From Stockholm to Johannesburg and Beyond: The Evolution of 
the International System for Sustainable Development Governance and Its Implications 
(Stockholm: Government Offices of Sweden, Ministry of Foreign Affairs, 2009).

	7	 Engfeldt, From Stockholm to Johannesburg and Beyond, p. 54.
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King is  chairman of its advisory council – as well as through a series 
of speeches at major international meetings, including the Rio Earth 
Summit in 1992.8 That year, he also launched the Royal Colloquium, 
an annual gathering of leading international experts convened by the 
King to discuss climate, environment, and sustainability issues.9 Further, 
for his fiftieth birthday in 1996, King Carl Gustaf received a gift from 
Mistra, the Foundation for Strategic Environmental Research, and sev-
eral academies toward establishing a Royal Professorship, which typ-
ically entailed funding invited researchers to spend time in Swedish 
universities and institutes. In the context of Swedish society, the King’s 
patronage and personal interest in the environment, as well as that of his 
daughter Crown Princess Victoria, have served to help raise the issue to 
a level that to some extent transcends everyday domestic politics.

WWF Sweden has since 1983 been based at the royal palace of 
Ulriksdal, located at the northern end of the Royal National City Park – 
a natural and cultural heritage preservation area established in the early 
1990s that covers a significant swath of greater Stockholm.10 The prior 
occupant of Ulriksdal Palace was the International Federation of the 
Institutes of Advanced Studies (IFIAS), an NGO and a network of some 
twenty leading scientific institutes that was founded in 1972 with back-
ing from the Swedish Riksbanken, the Nobel and Rockefeller founda-
tions, and the King of Sweden, who provided the premises for the IFIAS 
secretariat. The idea for an organization dedicated to promoting research 
on the increasingly complex and interconnected problems of the mod-
ern world – the problematique, in the parlance of the Club of Rome – 
came from the Swedish Nobel-laureate chemist Arne Tiselius during the 
1969 Nobel Symposium “The Place of Value in a World of Facts.”11 

	 8	 Erik Söderman, Bernadotteprojektet, 305. Available at: http://kungensbiografi.eriksoderman​ 
.se (accessed July 22, 2024).

	 9	 Many of the colloquia have been prepared in collaboration with Anders Karlqvist, head 
of the Swedish Polar Research Secretariat, until 2009 with offices in the Royal Swedish 
Academy of Sciences, and using the Academy’s flagship journal Ambio – with offices in 
the same building – as an outlet for many of the ensuing papers, sometimes organized as 
special issues.

	10	 Henrik Ernstson & Sverker Sörlin, “Weaving Protective Stories: Connective Practices to 
Articulate Holistic Values in the Stockholm National Urban Park,” Environment and 
Planning A: Economy and Space 41(2009):6, 1460–1479. For a brief history of Ulriksdal 
Palace, see: www.kungligaslotten.se/english/articles-movies-360/ulriksdal-palace/2018-
04-12-ulriksdal-palace-a-history.html

	11	 Arne Tiselius & Sam Nilsson, eds., The Place of Value in a World of Facts: Proceedings 
of the Fourteenth Nobel Symposium (Stockholm: Almqvist & Wiksell, 1970). Sven 
Widmalm, “The Place of Humanities in a World of Science: Nobel Symposium 14 
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This intellectual affinity between IFIAS and the Club of Rome was not 
incidental. The executive director and co-founder of the Nobel Symposia 
series, nuclear physicist Sam Nilsson, was in fact the Club’s first Swedish 
member, and would become the founding director of IFIAS, a position he 
held until 1986. What is more, the two co-founders of the Club of Rome, 
Aurelio Peccei and Alexander King, would serve as IFIAS trustees,12 
with King – the influential Director General for Scientific Affairs at the 
Organization for Economic Co-operation and Development – becoming 
chairman in 1974 after Swedish diplomat and former Nobel Foundation 
executive director Nils Ståhle.13 The Nilsson-King era included, among 
other IFIAS activities, an Ulriksdal seminar series (with associated pub-
lications) and a comprehensive State of the Planet report, written by 
King and published in two editions in 1976 and 1980.14

The Swedish government marked the tenth anniversary of the UN 
Conference on the Human Environment by organizing a conference 
on acid rain, an issue that Sweden had brought to international atten-
tion in the years leading up to Stockholm 1972. Several hundred scien-
tists and political representatives from twenty-one countries, as well as 
observers from a range of international NGOs, attended the Stockholm 
Conference on the Acidification of the Environment in June 1982.15 The 
weeklong gathering resulted in consensus reports by experts and govern-
ment ministers. It took place during the interim period between the sign-
ing, in 1979, and the coming into force, in 1983, of the Convention on 
Long-range Transboundary Air Pollution, an international agreement 
involving thirty-four countries that Sweden had played an important 

and the Vanishing Humanist,” In: Anders Ekström & Hampus Östh Gustafsson, eds., 
The Humanities and the Modern Politics of Knowledge: The Impact and Organization 
of the Humanities in Sweden, 1850–2020 (Amsterdam: Amsterdam University Press, 
2022), 179–204.

	12	 Aurelio Peccei, The Human Quality (Oxford & New York: Pergamon Press, 1977). 
Wrote Peccei of IFIAS (p. 57): “My dear friend Alexander King is its current chairman 
and I have been one of its trustees since its foundation. This establishes a link with The 
Club of Rome; in fact, IFIAS can be regarded, in a way, as its extension into multidis-
ciplinary scientific research.”

	13	 IFIAS also had links to the Aspen Institute through the American atmospheric physi-
cist Walter Orr Roberts, who held positions and managed projects – including on the 
impacts of climate change – for both institutes.

	14	 Alexander King, The State of the Planet: A Report Prepared for the International 
Federation of Institutes for Advanced Study (IFIAS), Stockholm (Oxford, New York, 
Toronto, Sydney, Paris, Frankfurt: Pergamon Press, 1980).

	15	 Bette Hielman, “1982 Stockholm Conference on Acidification of the Environment,” 
Environmental Science and Technology 17(1983):1, 15A–18A.
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scientific and diplomatic role in bringing into existence.16 The 1982 
Acidification Conference in Stockholm served to accelerate the ratifica-
tion of the LRTAP convention.17

Another 1982 event that explicitly invoked the spirit of the 1972 
Stockholm Conference was the Rättvik Conference on Environmental 
Research and Management Priorities for the 1980s (Figure 6.1). The con-
ference, organized by the Royal Swedish Academy of Sciences and held 
on the eastern shore of the magnificent Lake Siljan in central Sweden, 
further demonstrated Sweden’s ambition to shape the scientific and polit-
ical agenda on environmental issues. After a year spent selecting the sci-
entists to invite and the specific topics to discuss – a curation process that 
the thirty-five hand-picked experts were involved with in advance of the 
conference – a total of ten research and ten management priorities were 
agreed upon.18 Climate change, indicating the lukewarm level of concern 
that prevailed in the early 1980s, was selected by the participating scien-
tific elites as a research priority but not as one of the ten most pressing 

	16	 Karin Bäckstrand & Henrik Selin, “Sweden – A Pioneer of Acidification Abatement,” 
In: Arild Underdal & Kenneth Hanf, eds., International Environmental Agreements and 
Domestic Politics: The Case of Acid Rain (London & New York: Routledge, 2000).

	17	 McCormick, Reclaiming Paradise, p. 185.

Figure 6.1  The 1982 Rättvik Conference convened by the Royal Swedish 
Academy of Sciences, and the special issue of the Academy’s journal 

Ambio (Vol. 12, No. 2, 1983) demonstrated Sweden’s continued interest in 
science organization and environmental agenda setting ten years after the 

Stockholm Conference. Courtesy of Ambio.

	18	 Alf Johnels, “Conference on Environmental Research and Management Priorities for the 
1980s,” Ambio 12(1983):2, 58–59.
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environmental management priorities. It was eclipsed in importance by 
issues like river basin management and the control of pathogens from 
human waste and their aquatic vectors.

The legacy of Stockholm 1972 was embodied in Rättvik by Maurice 
Strong, who delivered an expansive keynote address entitled “Towards 
a New Kind of Economic Growth.” Engaging with the complex issue of 
growth, Strong suggested that industrialized countries should embrace a 
“new growth” economic paradigm, based on personal fulfillment rather 
than material production, while at the same time making a massive com-
mitment to Third World development.19 The environment-development 
dilemma was also addressed by the conference director Robert Munro. In 
a special issue of the journal Ambio dedicated to the Rättvik Conference, 
published the same year, 1983, as the launch of the Brundtland 
Commission, Munro sounded an optimistic tone on the possibility of, as 
it were, sustainable development:

The decade (of the 1970s) began with a widely held view that one must choose 
environment or development, but ended with increasing acceptance of the view 
that environmental considerations were an essential and integral part of sus-
tainable national and even global economic development.20

Munro was at the time an environmental consultant living in Stockholm 
with his wife Ingrid (née Mårtensson), an architect who had produced 
a report on urban environments for the Swedish government during 
the preparatory stage of the Stockholm Conference.21 Robert Munro, 
a Canadian expert in environmental law, was an advisor to Maurice 
Strong for the Stockholm Conference and had been involved in a range of 
environmental and development projects and processes during the 1970s. 
Well-connected internationally, Munro was close to fellow Canadian 
Jim MacNeill, who was also a key participant in Stockholm Conference 
preparations on behalf of the Canadian government, and would from 
1983 serve as secretary general of the Brundtland Commission. MacNeill, 
whose mother was Swedish, also had strong ties to Stockholm, hav-
ing studied at Stockholm University in the early 1950s. Another one 
of Munro’s contacts was the Yale-trained environmental lawyer James 
Gustave Speth, who had recently chaired the Council on Environmental 

	19	 Maurice Strong, “Towards a New Kind of Economic Growth,” Ambio 12(1983):2, 64–66.
	20	 R. D. Munro, “Environmental Research and Management Priorities for the 1980s,” 

Ambio 12(1983):2, 60–61.
	21	 Ingrid Munro would later found, in 1999, the microfinance organization Jamii Bora in 

Nairobi.
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Quality under US President Jimmy Carter. Speth, who would also 
champion sustainability in the United Nations as Administrator of the 
UN  Development  Program during the 1990s, drew upon the Rättvik 
results while establishing and formulating the mission of the World 
Resources Institute, an influential environmental NGO he founded in 
1982.22 With its ties to Stockholm, Speth’s institute would during the 
1980s also become a partner in the publication of the Academy’s journal 
Ambio.23 Through Munro – a prime example of an expatriate contribu-
tor to Stockholm’s outsized influence on environment and sustainability 
issues – the relatively small-scale Rättvik Conference had an impact on 
environmental governance well beyond the limited number of experts 
that participated in the meeting.

The Quickening of Climate as a Political 
Issue: The Pivotal 1985 Villach Conference

The Rättvik Conference was another example of Sweden’s long tradition 
of organizing international meetings, scientific as well as policy-oriented, 
on issues of the environment. Such conferences, and the individuals that 
organized and participated in them, have served as catalysts for advanc-
ing scientific knowledge and fostering policies, institutions, and networks. 
They have also constituted an important source of influence and leverage 
in promoting Stockholm’s status as a leading hub of global environmen-
tal governance. Going back to at least the mid-1950s, Bert Bolin and 
many others had been arranging conferences in and around Stockholm, 
in settings ranging from stately nineteenth-century manor houses to the 
more austere functionalist facilities of 1960s modernism. In the middle 
of the 1980s, actors associated with Stockholm became instrumental in 
convening a series of events in locations outside Sweden that have since 
become synonymous with the emergence of climate change as a top-tier 
issue of international politics.

Well into the 1980s, climate change was largely outside the main-
stream of environmentalism, and specialists in the field for the most 
part followed their own scientific track, separate from disciplines such 
as ecology that were often at the center of environmental politics. This 
would begin to shift sharply in the middle of the decade. A conference 

	22	 Robert Munro, personal communication (Paglia), March 8, 2019.
	23	 Sörlin, “The Environment as Seen through the Life of a Journal.” Sundin, “Environmental 

Protection and the National Parks.”
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in Villach, Austria, in October 1985 was an integrative moment in the 
scientific understanding of climate, assembling a wide range of experts to 
form a consensus on the dynamics and drivers of global warming. It was 
also a turning point in the politicization of climate change. Organized by 
the International Meteorological Institute (IMI) at Stockholm University 
and the Stockholm-based Beijer Institute, the conference was the culmi-
nation of a series of scientific meetings in the Alpine resort mandated by 
the 1979 World Climate Conference in Geneva and convened under the 
auspices of the World Climate Programme. The previous Villach work-
shops, one in 1980 chaired by Bolin and another in 1983, had been lim-
ited to the scientific aspects of climate and CO2 Climate change had thus 
remained mostly apolitical through the first half of the 1980s, a status 
that would change dramatically after 1985.24

The 1985 Villach Conference brought together the heads of the spon-
soring organizations UNEP, the World Meteorological Organization 
(WMO) and the International Council of Scientific Unions (ICSU) – the 
same trio that supported the Villach meetings in 1980 and 1983 – and sci-
entists from twenty nine developed and developing countries. For the first 
time, a scientific assembly of such significance managed to reach a general 
consensus – a politically powerful concept in climate discourse – on the 
near-term threat posed by anthropogenic climate change. Mostafa Tolba 
(Figure 6.2), the Executive Director of UNEP, evoked climate-induced 
disasters in an opening statement that signaled the emerging politiciza-
tion of climate change. In contrast to the previous Villach meetings, the 
1985 conference foreshadowed calls for climate mitigation and adap-
tation policies by emphasizing the importance of government action to 
limit greenhouse gas emissions. It also brought up the need for societies to 
take a changing climate into account when making longer-term decisions; 
the climatic past was no longer a reliable baseline for future conditions. 
The conference statement put forward a range of recommended actions 
for policy and, importantly, tied climate change to the other politically 
salient atmospheric issues of the day: acid rain and ozone depletion.25

	24	 Wendy E. Franz, The Development of an International Agenda for Climate Change: 
Connecting Science to Policy. ENRP Discussion Paper E-97-07 (Cambridge, MA: 
Harvard University Kennedy School of Government, 1997).

	25	 World Meteorological Organization, International Council of Scientific Unions, and 
United Nations Environment Programme, Report of the International Conference on the 
Assessment of the Role of Carbon Dioxide and of Other Greenhouse Gases in Climate 
Variations and Associated Impacts, Villach, Austria, October 9–15, 1985 (Geneva: 
World Meteorological Organization, 1986).
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The signing of the Vienna Convention for the Protection of the Ozone 
Layer just six months before (and, incidentally, only a few hundred kilo-
meters from) the 1985 Villach Conference had a profound influence on 
the trajectory of climate governance. The participants at Villach 1985, 
some of whom had also been involved with the ozone issue, were con-
vinced that the decisive role of science in catalyzing government action 
on ozone-depleting chlorofluorocarbons (CFCs) could and should serve 
as a model for political engagement on greenhouse gases. Further, the 
success of the Vienna Convention – a watershed agreement in global 
environmental politics – encouraged UNEP and Tolba, who had since 
the late 1970s effectively leveraged scientific expertise in advancing the 
ozone agenda, to take a similar, scientized approach in fostering political 
engagement on climate change.26 The 1985 Villach Conference was, in 

Figure 6.2  As Executive Director of the United Nations Environment 
Programme from 1975 to 1992, the Egyptian scientist Mostafa Tolba played 
a key role in the promotion of the science and politics of ozone and climate, 

including the 1985 Vienna Convention for the Protection of the Ozone Layer and 
the establishment of the Intergovernmental Panel on Climate Change in 1988. 

Photo: United News/Popperfoto via Getty Images.

	26	 David George Hirst, Negotiating Climates: The Politics of Climate Change and the 
Formation of the Intergovernmental Panel on Climate Change (IPCC), 1979–1992, PhD 
diss. (University of Manchester, 2015).
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effect, orchestrated to become the manifestation and coming-out party 
for the convergence of climate science and international politics.

The importance of Villach 1985 has not only been realized in retro-
spect; conference participants were aware that they were taking part in 
something momentous.27 For some, including many of the scientists that 
animate this chapter, the conference marked their emergence as de facto 
political actors on the global stage. Although a scientific conference with 
all the trappings of such – keynote addresses, research papers, thematic 
working groups, and an extensive conference report – the enduring his-
torical significance of Villach 1985 would prove to be this pivot toward 
the policy implications of climate change, in which scientists and their 
institutions would come to play a decisive role. The enhanced political 
dimension of the 1985 meeting was facilitated by the fact that the sci-
entists were, by design of the conference organizers, attending in their 
capacity as individuals, rather than representing a particular country. 
They were thus at liberty to make statements based solely on their pro-
fessional conclusions (and, perhaps, personal convictions) without inhi-
bition over the potential political implications of their scientific claims.28

Beyond the synthesis of diverse climate knowledge that took place 
during the seven days in Villach, including the forcing effect of trace gases 
other than CO2 and the potential regional impacts of climate change, the 
1985 Conference and its scientific outputs would prove to be a rallying 
point. It also served as a venue of political leverage for a cadre of activist 
scientists who had become convinced that climate change posed a clear 
and present danger to humanity. As explored later in this chapter, sev-
eral important outcomes followed in the wake of the conference – not 
only scientific but also political, institutional, and social, in terms of the 
emergence and strengthening of networks dedicated to bringing about 
government action on climate change. The ability to speak on behalf of 
science, however, was the primary source of influence that the networks 
constituted. More than just closed-door meetings of scientific elites, this 
required documentation grounded in research – and research, as has 
always been the case, required funding.

The scientific results of Villach 1985 were summarized in a 
seventy-eight-page official conference report written by Bolin and col-
leagues at Stockholm University, and a landmark, 500-page edited 

	27	 BBC World Service, “Climate Change: The Early Years,” Witness History, October 9 (2014). 
Available at: www.bbc.co.uk/programmes/p027rh9c (accessed November 26, 2021).

	28	 Franz, The Development; Hirst, Negotiating Climates.

use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009177825.007
Downloaded from https://www.cambridge.org/core. IP address: 18.118.141.122, on 25 Dec 2024 at 08:38:13, subject to the Cambridge Core terms of

http://www.bbc.co.uk/programmes/p027rh9c
https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009177825.007
https://www.cambridge.org/core


	 Enter the Earth System	 183

volume in the SCOPE series. SCOPE – Scientific Committee on Problems 
of the Environment – is an international scientific body under ICSU that 
has since 1971 published influential reviews of contemporary environ-
mental issues with human dimensions. The climate report, number 29 in 
the SCOPE series, was based on research specifically commissioned by 
UNEP, with additional support from WMO and ICSU, that was explic-
itly intended to serve as the scientific basis for the deliberations at the 
1985 Villach conference.

The research project originated in a pivotal June 1982 meeting in 
Stockholm, arranged by the Swedish diplomat Göte Svensson, between 
Bert Bolin and Mostafa Tolba.29 The two were primary protagonists 
in the formation of climate governance institutions later in the decade. 
Bolin would in 1988 become founding chairman of the IPCC, the organi-
zation that Tolba would as Executive Director of UNEP be instrumental 
in establishing.30 The 1982 meeting in Stockholm was thus an early sig-
nal of the emerging alliance of scientists and international organizations, 
particularly UNEP under Tolba, that would, as with ozone, underpin the 
politicization of climate change. Not surprisingly, the project was placed 
at the Department of Meteorology at Stockholm University. Starting in 
1983, the research there was carried out by Bolin, Bo Döös, and Jill Jaeger 
who, together with climate scientist Richard Warrick, co-authored and 
edited the SCOPE 29 report The Greenhouse Effect, Climatic Change, 
and Ecosystems.31

The scientific report also included an ominous message that was clearly 
legible even to the layman: “In the first half of the next century a rise of 
global mean temperature could occur which is greater than any in man’s 
history.”32 Published in 1986, the report became a milestone in climate 
science and in understanding the carbon cycle. Some even considered it 
the “IPCC bible” in the early days of the Panel.33 Yet as influential as the 

	29	 Bert Bolin, A History of the Science and Politics of Climate Change: The Role of the 
Intergovernmental Panel on Climate Change (Cambridge: Cambridge University Press, 
2007), 35–36.

	30	 Shardul Agrawala, “Context and Early Origins of the Intergovernmental Panel on 
Climate Change,” Climatic Change 39(1998):4, 605–620.

	31	 Bert Bolin, Bo Döös, Jill Jäger & Richard A. Warrick, The Greenhouse Effect, Climatic 
Change, and Ecosystems. SCOPE 29 (Chichester: John Wiley & Sons, 1986).

	32	 Bolin et al., The Greenhouse Effect; Weart, The Discovery of Global Warming.
	33	 Sonja Boehmer-Christiansen, “The International Research Enterprise and Global 

Environmental Change: Climate-Change Policy as a Research Process,” In: Mark 
Imber & John Vogler, eds., The Environment and International Relations (New York: 
Routledge, 1995), 183–209.
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SCOPE 29 report was, the Villach findings would receive their widest 
dissemination, and greatest political impact, not in a specialized publi-
cation for a narrow scientific audience but in the landmark report of the 
World Commission on Environment and Development (WCED), also 
known as the Brundtland Commission, chaired by former Norwegian 
prime minister Gro Harlem Brundtland.

Gordon Goodman, the Beijer Institute, 
and the Brundtland Report

Upon its release in October 1987, the WCED report Our Common Future 
attracted tremendous international attention and greatly increased public 
and political interest in issues of the environment and “sustainable devel-
opment” – the term the Brundtland Commission is usually credited with 
coining, but which was of course rooted in ideas with a much longer lin-
eage.34 It also generated a serious discussion in the UN General Assembly 
specifically on climate change, which up to that point had not been an 
issue of significant international concern. The sections on climate change 
in Our Common Future drew heavily, indeed exclusively, on Villach, 
citing and extracting passages directly from the conference’s report.35 
This was not a coincidence, nor done simply out of convenience. The use 
of the Brundtland Report as a high-profile platform to leverage, com-
municate, and advance the Villach science-policy agenda was part of a 
longer-term plan involving scientists and other actors both inside and 
outside of the Brundtland Commission. Stockholm figured prominently 
in the formation and execution of this strategy that would strongly influ-
ence the events that led to the establishment of an intergovernmental 
organization for climate science and help lay the foundation for a frame-
work convention on climate change.

The energy and climate chapter of the Brundtland Report was written 
by Gordon Goodman (Figure 6.3), the director of the Stockholm-based 

	34	 G. H. Brundtland et al., World Commission on Environment and Development. Our 
Common Future (Oxford: Oxford University Press, 1987); Paul Warde, The Invention 
of Sustainability: Nature and Destiny c. 1500–1870 (Cambridge: Cambridge University 
Press, 2018).

	35	 Wendy Torrance, “Science or Salience: Building an Agenda for Climate Change,” In: 
Ronald B. Mitchell, William C. Clark, David W. Cash & Nancy M. Dickson, eds., 
Global Environmental Assessments: Information and Influence (Cambridge, MA: 
The MIT Press, 2006), 29–56. Sonja Boehmer-Christiansen, “Scientific Consensus 
and Climate Change: The Codification of a Global Research Agenda,” Energy & 
Environment 4(1993):4, 362–407.
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Beijer Institute.36 A biologist by training, Goodman was also an energy 
specialist with exceptional communication, organizational, and social 
networking skills. He was moreover a committed environmentalist, 
known in his native Wales for applying his scientific research to help 
ameliorate real-world problems, particularly related to energy and air 
pollution, caused by human activity. His scientific activism encompassed 
a variety of remediation projects and environmental conservation ini-
tiatives that engaged local stakeholders in the degraded postindustrial 
landscape of the Lower Swansea Valley coal district.37 Throughout his 
scientific career, which included a position at the University College of 

Figure 6.3  Gordon Goodman (right) and Lars Kristoferson (left) were director 
and deputy director, respectively, for the entire duration of the Beijer Institute’s 

original incarnation from 1977 to 1989, and remained in those positions for several 
years after Beijer’s transformation into the Stockholm Environment Institute. 

While director of Beijer, Goodman – a Welsh biologist and energy expert who was 
well connected in international scientific networks – contributed to an array of 

seminal processes, including the Brundtland Commission and the climate meetings 
in Villach and Bellagio that facilitated the establishment of the AGGG and IPCC. 

Photo: Courtesy of Lars Kristoferson.

	36	 Torrance, “Science or Salience,” 2006, p. 44.
	37	 Miles Chadwick, “Gordon Goodman: Ecologist with an Early Interest in Environmental 

Issues,” The Guardian, June 26, 2008.
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Swansea and a professorship at the University of London, Goodman cul-
tivated close relationships with a wide range of international organiza-
tions. Among these were UNEP, WMO, and ICSU, including the latter’s 
SCOPE initiative,38 through which he had established the Monitoring 
and Assessment Research Centre at Chelsea College in 1974.

Goodman’s strong ties to Sweden stretched back to the early 1970s. 
Through ICSU and a Winston Churchill Memorial Fellowship, Goodman 
spent a great deal of time in Stockholm, receiving training on the detec-
tion and measurement of organic mercury in marine environments.39 
He spent the summer of 1971 in Stockholm working together with 
Swedish scientists Bengt Lundholm and Sören Svensson to prepare the 
ICSU-SCOPE 1 report, Global Environmental Monitoring. As discussed 
in Chapter 4, the report was written specifically, even strategically, as 
a contribution to the 1972 Stockholm Conference, laying the scientific 
foundation for the establishment of the UNEP Earthwatch program and 
its Global Environmental Monitoring System.40

As part of the British delegation to the Stockholm Conference, 
Goodman met Carl Gustaf Bernhard, secretary general of the Royal 
Swedish Academy of Sciences and at the time chairman of the Swedish 
SCOPE Committee.41 Several years later, Bernhard would oversee the 
establishment of the Beijer Institute – the International Institute for 
Energy Resources and the Human Environment. It was on the basis 
of these scientific and organizational capabilities and his long back-
ground in environmental research, as well as his strong associations 
with Sweden and long-standing relationships within the international 
scientific community, that the Academy appointed Goodman to become 
the founding executive director of the Beijer Institute. He would hold 
that position for fourteen years, encompassing the entire duration of 
the Beijer Institute’s original organizational form, as well as the first 

	38	 Goodman had moreover written the terms of reference for SCOPE, Chadwick 
“Gordon Goodman.”

	39	 Chadwick, “Gordon Goodman.”
	40	 Commission on Monitoring of the Scientific Committee on Problems of the 

Environment (SCOPE) of the International Council of Scientific Unions (ICSU), 
Global Environmental Monitoring (Stockholm: Scientific Committee on Problems of 
the Environment, 1971); Elena Aronova, “Environmental Monitoring in the Making: 
From Surveying Nature’s Resources to Monitoring Nature’s Change,” Historical 
Social Research 40(2015):2, 222–245.

	41	 Carl Gustaf Bernhard, The Beijer Institute: The International Institute for Energy 
Resources and the Human Environment (Stockholm: Royal Swedish Academy of 
Sciences, 1991).
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two years of its rebranded incarnation as the Stockholm Environment 
Institute (SEI). The Beijer Institute would enjoy great success under 
Goodman’s leadership, attracting hundreds of millions of Swedish 
crowns in project funding and initiating close to a hundred projects, 
mostly in the developing world.42

In his speech at the opening ceremony of the Beijer Institute in 1977, 
Goodman stated that the Institute would welcome researchers from all 
over the world, “from east and west, from north and south.” The King 
of Sweden, H. M. Carl XVI Gustaf, ever the patron of the environ-
ment, expressed a similar sentiment in his official opening of the Beijer 
Institute, proclaiming, “I am proud that Sweden and its people, by mak-
ing this Institute possible, have shown that they are also citizens of the 
world.”43 While such statements might seem like ceremonial boilerplate, 
this dovetailing of Sweden’s perception of its place in the world, and the 
Beijer Institute’s outlook and status as a bridge spanning North-South 
and East-West divides, gave Goodman and the Institute certain opera-
tional advantages in achieving their energy and environmental goals in 
an often-fraught geopolitical context.

The Institute would be based at the Royal Swedish Academy of 
Sciences, located in the Frescati district adjacent to the campus of 
Stockholm University. A nexus of expertise as well as institutional 
power and prestige, both the Academy and the University are situated 
within an extensive green wedge on the northern edge of downtown 
Stockholm that is today a protected area on environmental and cul-
tural heritage grounds as part of the Royal National City Park.44 The 
Institute’s offices were on the top floor of a newly built Beijer wing that 
greatly expanded the Academy’s capacity for holding larger events. The 
small staff steadily grew as Goodman managed to secure substantial 
project grants from various Swedish and international sources to supple-
ment the base funding from the Beijer Foundation. The Beijer Institute 
even expanded internationally, opening offices in York, England, and 
Boston in the United States, under the leadership of Michael Chadwick 

	42	 Kristoferson, “Gordon and the Early Days at Beijer and SEI.”
	43	 Bernhard, The Beijer Institute.
	44	 Peter Schantz, “The National Urban Park in Greater Stockholm: Background, Legislation 

and Implementation,” Garden History 32(2004):2, 279–280; Ernstson & Sörlin, 
“Weaving Protective Stories”; Henrik Ernstson, Sverker Sörlin & Thomas Elmqvist, 
“Social Movements and Ecosystem Services: The Role of Social Network Structure 
in Protecting and Managing Urban Green Areas in Stockholm,” Ecology and Society 
13(2008):2, 39.
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and Paul Raskin, respectively. Those Beijer satellites still exist today as 
two of the seven international centers of the SEI.

The composition of Beijer’s advisory board signaled the strong inter-
national orientation of the Institute. The chairman for the entirety of 
the original Beijer Institute’s twelve-year existence was the nuclear 
chemist and energy expert Jack Hollander of the Lawrence Berkeley 
Laboratory. Hollander had previously spent extended periods on sab-
batical at Uppsala University and at the Nobel Institute for Physics in 
Stockholm. He therefore had strong ties at the Academy and within 
the Swedish research community, as well as a deep personal affinity 
for Sweden.45 Sweden’s special geopolitical position as a nonaligned 
state was reflected in the institute’s international advisory board, 
which along with Americans such as Hollander and the economist 
Robert Solow also included biochemist Yuri Ovchinnikov of the Soviet 
Academy of Sciences. The board further encompassed Swedish science 
and technology elites and, particularly from the mid-1980s, an array 
of international dignitaries such as Aga Khan, Maurice Strong, Prince 
Claus of the Netherlands, and Y. Hayashi of the Toyota Foundation.46 
Interestingly, Bert Bolin and Gilbert White – a renowned American 
geographer closely involved with the climate question – briefly served 
on the advisory board at precisely the time, in 1984–1985, when the 
Beijer Institute was becoming fully engaged in the science and nascent 
politics of climate change.47

The Beijer Institute was also strongly engaged with the Global 
South, reflecting another hallmark of Swedish foreign policy since the 
1960s. Under Goodman’s leadership, the Institute launched a range 
of energy-related projects in the developing world, primarily in East 
Africa. The projects were largely focused on fuelwood – one of the ten 
most important environmental management priorities for the 1980s 
according to the experts at the Rättvik Conference, which included 
Goodman (who likely lobbied for the inclusion of the so-called fuel-
wood crisis on the list). A major, multi-year initiative on fuelwood 
in Kenya was inaugurated with a series of symposiums and meetings 
in Stockholm and Nairobi in the late 1970s and early 1980s. Beijer’s 

	45	 Jack Hollander, My Lunch with Shostakovich: Essays from the Serendipitous World of 
a Nuclear Scientist (Morrisville, NC: Lulu, 2009).

	46	 Bernhard, The Beijer Institute.
	47	 In 1986, White would be selected as one of six experts, together with Bolin and 

Goodman, to become part of the blue-ribbon Advisory Group on Greenhouse Gases. He 
had also served as president of SCOPE from 1976 to 1982.
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collaboration with local partners and government agencies, including 
the Kenya Academy of Science and the Nairobi-based UNEP, led to 
the establishment of the Kenya Ministry of Energy. A local office in 
Nairobi, the Beijer Institute Centre for Energy and Development in 
Africa, was also active during this period in order to directly involve 
stakeholders in the Institute’s projects.

Goodman’s political skills were exemplified at an international 
energy seminar in 1981 in Ethiopia. Presiding over a room full of energy 
experts, World Bank officials, and representatives of the Ethiopian gov-
ernment that he was advising at the time, Goodman, according to an 
observer from the Swedish International Development Agency, was 
able to adeptly navigate the political complexities and sensitivities of 
the situation and win over skeptics in the audience with actionable 
knowledge.48 His scientific expertise and extensive experience with real-
world matters of environment and development, including their political 
aspects, made Goodman singularly qualified to contribute to the com-
mission that popularized the concept of sustainable development. His 
work with the Brundtland Commission would also provide him with 
another high-profile platform for advancing the cause of climate change 
in the arena of international politics.

The Role of Rockefeller Funding 
in Furthering the Climate Movement

The final five years of Goodman’s career came to be dominated by cli-
mate change. Those years proved to be some of the most eventful in 
modern environmental history. With Stockholm and the Beijer Institute 
as his base, Goodman’s prowess at operating at the intersection of sci-
ence, policy, and transnational networks – a skillset similar to Bert 
Bolin’s – enabled him to play a leading role in the establishment of cli-
mate change as a significant international issue by the end of the 1980s. 
The Beijer Institute was located only a few hundred meters from Bolin’s 
world-leading center of atmospheric research at Stockholm University. 
In tandem with Beijer’s own in-house research on greenhouse gases that 
grew out of its work on air pollution issues, this institutional proximity 
facilitated collaboration on climate as well as Goodman’s previous areas 
of engagement, including energy, ecology, and development.

	48	 Karin Lange, SIDA från insidan: Minnen och tankar kring bistånd 1965–1995 
(2004). Available at: https://utvecklingsarkivet.se/wp-content/uploads/2014/04/Sida-
fr%C3%A5n-insidan-2013-fin.pdf (accessed June 10, 2022).
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This was certainly reflected in Goodman’s involvement with the 
Brundtland Commission, which became a key aspect of his influ-
ence at a critical juncture in the political history of climate change. 
Goodman served as part of a Group of Special Advisers on Energy for 
the WCED, where he developed a highly productive collaboration with 
the Commission’s secretary general, Jim MacNeill, the Canadian for-
mer environment director of the OECD.49 In this context, Goodman 
also came into contact with Tom Wahman, an executive working with 
environment and climate issues at the Rockefeller Brothers Fund (RBF) 
in New York.50 Wahman had previously been a prominent figure in the 
civil rights movement, as well as an All-American ice hockey goaltender 
at Dartmouth College. Starting in 1985, this North Atlantic trio – which 
largely reflected the leading roles played by a cohort of Sweden, Canada, 
and United States-based climate experts and advocates during this 
period – closely coordinated their activities while also involving a small 
circle of other actors that would make key contributions to advancing 
the scientific and political agenda on climate.

The Rockefeller Brothers Fund saw the ongoing work of the WCED 
as an opportunity to enhance the urgency and political status of climate 
change, which they perceived as an emerging issue that fit well within 
the Fund’s One World program that aimed to foster greater global inter-
dependence.51 The RBF considered it important to involve, and thus 
fund, organizations based in Europe, which they saw as the locus of cli-
mate leadership in comparison to the United States.52 Global warming 
had been brought to the attention of the RBF by James Gustave Speth 
of the World Resources Institute, which had been collaborating with 
the Beijer Institute on a UNEP/WMO/ICSU-sanctioned project called 
Energy, CO2 and Climate Change. Like Goodman and his scientific 
circle, Speth’s institute was exploring ways to raise political interest in 
climate change. Receptive to Rockefeller’s involvement in their climate 
agenda setting, and sharing Wahman and the Fund’s conclusion that 
science could be effectively leveraged to precipitate government inter-
vention against greenhouse gas emissions – perhaps even leading to a 

	49	 Bolin, A History of the Science and Politics of Climate Change, 47.
	50	 Laura Schwarz, A History of Climate Action through Foundations’ Archives (New 

York: Rockefeller Archive Centre, 2018).
	51	 Schwarz, A History of Climate Action, 3.
	52	 Edouard Morena, Lost in Translation?: US Foundations as Mediators between US 

Interests and the International Climate Policy Space (New York: Rockefeller Archive 
Center, 2020).
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global convention – MacNeill and Goodman were “favorably disposed 
if not enthusiastic about the idea of using the Commission to issue a 
climatic change action agenda.”53

Goodman thus became the critical link between WCED and the part of 
the climate community that advocated for political action. Like the Beijer 
Institute itself, funded by a wealthy Swedish businessman, the efforts of 
the network of climate advocates were facilitated by financial support 
from philanthropic foundations built upon the fruits of industrial capi-
talism; in this case, the Rockefeller family fortune. The correspondence 
between Goodman, Wahman, and MacNeill resulted in a $100,000 
grant from the foundation in support of an emerging strategy to enhance 
the political salience of climate change. This objective was to be pur-
sued primarily through a series of conferences meant to catalyze polit-
ical action by consolidating the growing scientific consensus. Approved 
in December 1985, much of the grant went to Beijer, with the Institute 
receiving additional RBF funding in 1987. In internal RBF communica-
tions, the initiative came to be called “the Beijer project,” with the two-
part workshop that was in the works for late 1987 referred to as “the 
Beijer meeting.”54 Although it was largely orchestrated in Stockholm, the 
first part of the invitation-based workshop was to be held in the familiar 
confines of Villach, followed by an even more exclusive gathering at the 
Rockefeller Foundation’s resort in Bellagio, Italy.

Villach-Bellagio 1987: Advancing Climate Science 
and Politics through Scientific Activism

A core group of like-minded scientists who attended Villach 1985 were 
intent on building upon the breakthrough of that conference to shape 
a longer-term strategy for subsequent interventions.55 The Villach 
Conference statement had called for the establishment of a small task 
force to provide scientific advice and assessments on greenhouse gases 
and even to “initiate, if deemed necessary, consideration of a global con-
vention.” This led to the formation of the Advisory Group on Greenhouse 
Gases (AGGG), a short-lived yet influential body often described as the 
immediate forerunner of the IPCC. Two members were appointed by 

	53	 Schwarz, A History of Climate Action.
	54	 Ibid., p. 7.
	55	 Michael Oppenheimer, “Developing Policies for Responding to Climate Change,” 

Climatic Change 15(1989): 1–4.
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each of the organizations that together convened the AGGG, the by-then 
usual suspects of UNEP, WMO, and ICSU. Although it is difficult to 
trace a direct political or institutional outcome to the work of the 
AGGG, it served an important transitional role in anchoring the net-
work of scientific activists and in advancing the climate agenda during 
this formative moment of climate governance.

While the AGGG held a formal status as an advisory body answer-
able to its organizational sponsors, a less formal constellation of Villach 
veterans became the steering committee for the meetings that would be 
held in Villach and Bellagio in the autumn of 1987. Bert Bolin, Gordon 
Goodman, and Ken Hare of the University of Toronto sat on the steer-
ing committee while also serving on the AGGG. The other commit-
tee members included Michael Oppenheimer of the Environmental 
Defense Fund; ecologist George Woodwell, founder of the Woods 
Hole Research Center (later renamed Woodwell Climate Research 
Center) and, like Oppenheimer, a committed environmental activist 
with an extensive NGO background; Worknesh Degefa of Ethiopia’s 
National Meteorological Service; William Clark of IIASA and Harvard 
University; Harold Ferguson of the Atmospheric Environment Service 
at Environment Canada; C. C. Wallén, a Stockholm climate scientist 
associated with UNEP and WMO; and Jill Jaeger, a scientific consultant 
affiliated with IMI and the Beijer Institute.

The Villach-Bellagio steering committee was somewhat top-heavy, 
composed mostly of senior scientists such as Bolin, Goodman, Woodwell, 
and Ferguson who had decades of experience operating within interna-
tional scientific networks. The committee, however, also encompassed 
the energy and expertise of younger collaborators such as Clark and 
Oppenheimer, who held something of an activist outlook on climate 
change. The extended network of “the Villach Group” also included 
influential science administrators with convening power and the capac-
ity to communicate climate knowledge in political and intergovern-
mental venues.56 Network participants and patrons included UNEP 
executive director Mostafa Tolba and Jim Bruce, a Canadian govern-
ment and WMO official who chaired the 1985 Villach meeting as well 
as the AGGG. While perhaps not demographically representative of the 

	56	 Peter M. Haas & David McCabe, “Amplifiers or Dampeners: International Institutions 
and Social Learning in the Management of Global Environmental Risks,” In: The Social 
Learning Group, ed., Learning to Manage Global Environmental Risks – Volume 1: 
A Comparative History of Social Responses to Climate Change, Ozone Depletion, and 
Acid Rain (Cambridge, MA: MIT Press, 2001), 323–348.
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global stakeholders at risk from climate change, the competencies, con-
nections, and functional diversity of the extended network were major 
sources of strength in advancing the political objectives of the Villach 
Group and its supporters.

Jill Jaeger (Figure 6.4) was the only woman on the steering commit-
tee. A British-born climate researcher based in West Germany, Jaeger 
was also one of the youngest members of the climate network. She had 
initially come into contact with Bert Bolin in 1979 at the World Climate 
Conference in Geneva. Working as a research scholar for the International 
Institute of Applied Systems Analysis in Vienna, where she was leading 
the Institute’s research on energy and climate, hers was the only scien-
tific presentation made by a woman at the WCCC.57 In a professional 
sphere dominated at the time by men, Jaeger – who would later hold 
senior positions in organizations operating at the intersection of global 
change and sustainable development, including as Deputy Director of 

Figure 6.4  Jill Jaeger at the IIASA Systems Analysis Conference in 2015. 
Jaeger played a critical role in the advancement and organization of climate 
science from the late 1970s onward, and became a leading member of the 
global change community. In association with Stockholm-based scientists 
Bert Bolin and Gordon Goodman, she co-authored the seminal SCOPE 29 

report, contributed to the work of the AGGG, and was a central figure in the 
steering committee that arranged the 1987 climate meetings in Villach and 

Bellagio, for which she wrote the final report on behalf of the Beijer Institute. 
Photo: Matthias Silveri/IIASA.

	57	 Jill Jaeger, interview with Eric Paglia, June 15, 2021.
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IIASA – established herself as a key contributor and central node in the 
network taking shape around IMI and the Beijer Institute in Stockholm.

Several years after the WCCC, she was recruited by Bolin, who 
had also attended the “Carbon Dioxide, Climate and Society” work-
shop that Jaeger had organized at IIASA in 1978,58 to take part in 
the IMI research project commissioned by UNEP for the 1985 Villach 
conference. As a parent of young children at the time, Jaeger traveled 
to Sweden on weekends to carry out research at the Department of 
Meteorology at Stockholm University and assist with the Villach prepa-
rations.59 Her contributions surrounding Villach 1985 were some of 
the most significant, including writing parts of the conference report, as 
well as co-authoring and editing the SCOPE 29 report that was based 
on the research project at Stockholm University. As it turned out, her 
association with Stockholm further deepened via Villach. There she met 
Gordon Goodman, who would later invite her to assist with the work 
of the AGGG and the steering committee for the 1987 Villach-Bellagio 
workshop (Figure 6.5),60 for which she would write the final report on 
behalf of the Beijer Institute.

With Goodman acting as chairman and Jaeger playing a key coor-
dinating role, the Villach-Bellagio steering committee operated in con-
cert with the AGGG to organize activities and formulate a scientific and 
policy-oriented agenda. Committee members kept in close contact over 
the two years between the 1985 and 1987 Villach meetings, holding 
planning sessions in Toronto, Canada, and Mainz, West Germany.61 
The latter meeting was hosted by atmospheric chemist Paul Crutzen, the 
director of the Max Planck Institute, who had received his PhD training 
under Bert Bolin at Stockholm University and would later be awarded a 
Nobel Prize in Chemistry for his groundbreaking research on ozone con-
ducted in Stockholm in the late 1960s and early 1970s (see Chapter 3).

Members of the steering committee were adept at finding financial sup-
port for their activities. Gordon Goodman, for one, had over the years 

	58	 Jaeger, whose surname was Williams at the time, edited the workshop’s proceedings 
while also contributing a chapter: Jill Williams, ed., Carbon Dioxide, Climate and 
Society: Proceedings of an IIASA Workshop, February 21–24, 1978 (Oxford: Pergamon 
Press, 1978).

	59	 Jaeger interview, June 15, 2021.
	60	 Ibid; Hirst, Negotiating Climates.
	61	 Jill Jaeger, Developing Policies for Responding to Climatic Change: A Summary of 

the Discussions and Recommendations of the Workshops held in Villach (September 
28–October 2, 1987) and Bellagio (November 9–13, 1987), under the Auspices of the 
Beijer Institute, Stockholm (Geneva: World Meteorological Organization, 1988).
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secured millions of dollars in project financing for the Beijer Institute 
from an array of international sources, including, in the case of climate, 
the Rockefeller Brothers Foundation. The RBF, as well as the Rockefeller 
Foundation, was not, however, the committee’s sole sponsor. Additional 
support for the Villach-Bellagio workshop came from the governments of 
Austria and Sweden, UNEP, and the Beijer Institute. Two other American 
philanthropies also contributed to the efforts of the steering committee. One 
was the W. Alton Jones Foundation, a Charlottesville, Virginia-based envi-
ronmental charity that, like the Rockefeller organizations, was built upon 
the oil fortune of its founder. The other was the German Marshall Fund 
of the United States, which not only provided funding for the workshop 
but also played an active role in supporting the network through one of 

Figure 6.5  Some of the scientists and institutions that played central roles in 
the landmark climate meeting in Villach, Austria, in 1985 were also involved 
in the smaller and more policy-oriented two-stage workshop in Villach and 

Bellagio, Italy, in autumn 1987. One of the science-policy contributions of the 
workshop’s report, prepared under the auspices of the Beijer Institute, was 

the introduction of the idea of the 2°C temperature target. Photo: Courtesy of 
the World Meteorological Organization.
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its executives, Marianne Ginsburg, who collaborated with Goodman and 
Tom Wahman at the RBF in the planning phase of the workshop.62

Indicative of the steering committee’s longer-term strategic vision, 
their trajectory of action extended beyond the 1987 Villach-Bellagio 
workshop to include the 1988 World Conference on the Changing 
Atmosphere in Toronto,63 and the Second World Climate Conference in 
Geneva in 1990.64 Most of the members of the Villach-Bellagio steering 
committee and extended network would in fact serve in similar capacities 
for those events, from conference planning and agenda setting to drafting 
the final statements and reports. Leading up to Toronto and Geneva, the 
much smaller Villach-Bellagio workshop served to maintain momentum 
after Villach 1985, building upon and further consolidating the scientific 
consensus and advances in climate knowledge and continuing the devel-
opment of – particularly at Bellagio – the political dimension of the net-
work’s activities and ambitions. Senior Canadian scientific officials Jim 
Bruce and Howard Ferguson, who were leading the organizing efforts 
for the upcoming Toronto Conference – intentionally timed to follow 
the release of the Brundtland Report, and where Gro Harlem Brundtland 
herself would deliver the keynote address – were among those in atten-
dance at Bellagio, demonstrating the direct connection between the scien-
tific and political processes surrounding climate.65

Much had transpired on the environmental front in the two years 
between Villach 1985 and the 1987 Villach-Bellagio workshop in 
September–October and November that year. The autumn of 1987 in 
particular marked a turning point in global environmental and sustain-
ability governance. Ozone negotiations culminated in the signing of the 
Vienna Convention’s Montreal Protocol in September, and in October, 
the United Nations released the Brundtland Report after four years of 
work by the WCED. Meanwhile, behind the scenes, Mostafa Tolba – 
emboldened by the unexpected success of the ozone treaties – had been 
promoting the idea of an international convention on climate change, 
including a lobbying effort directed toward the US State Department.66 
In the realm of international scientific organizations, ICSU was also at 
this time preparing to launch a major initiative that would institutional-
ize the emerging field of Earth system science (below Chapters 6 and 7).

	62	 Schwarz, A History of Climate Action.
	63	 Franz, The Development.
	64	 Michael Oppenheimer, interview with Eric Paglia, June 7, 2021.
	65	 Franz, The Development.
	66	 Agrawala, “Context.”
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Taking place during precisely the same period as the pair of landmark 
events in global environmental history, the Villach-Bellagio workshop is, 
rightly, far less celebrated. The workshop is also eclipsed in terms of its 
historical significance by Villach 1985, which was indeed a turning point 
in the politicization of climate change. Villach-Bellagio 1987 and the 
almost two years of planning leading up to the workshop were, however, 
important exercises in organizing, expanding, and mobilizing the net-
work of activists that carried climate change from scientific circles into 
the realm of international politics. Moreover, the workshop also gen-
erated the idea of global temperature targets, including the 2°C bench-
mark, which two decades later became a pillar of climate governance.67

The Villach-Bellagio process thus represented a key aspect of the 
1985–1988 agenda-setting phase for climate change,68 a period when 
greenhouse gases and global warming went from being a topic of sci-
entific interest to an issue of high-level political concern. Furthermore, 
together with the watershed 1985 Villach conference, which served as 
the point of departure for the meetings that followed, the 1987 Villach-
Bellagio workshop has become part of the narrative and lore of climate 
governance, with many of the main protagonists represented at the meet-
ings in the Alpine retreats. Villach and Bellagio have since become almost 
synonymous with the scientific activism that sparked the politicization of 
climate change. Yet much of the impetus and organization surrounding 
the meetings took place well to the north.

Villach and Bellagio via Stockholm: 
Convening Power and Scientific Networks

The convening power of Stockholm extended to Villach and Bellagio 
despite the fact that the two workshops were held some 2,000 kilometers 
from the Swedish capital. While Bert Bolin and IMI had been main actors 
in the run-up to Villach 1985, it was Gordon Goodman, together with 
the rest of the AGGG and steering committee that took the lead in ini-
tiating and organizing the 1987 Villach-Bellagio workshop. Held under 
the auspices of the Beijer Institute, its workshop report, like the previous 
one, carried the imprimatur of the World Climate Programme and its 

	67	 Piero Morseletto, Frank Biermann, & Philipp Pattberg, “Governing by Targets: 
Reductio ad unum and Evolution of the Two-degree Climate Target,” International 
Environmental Agreements: Politics, Law and Economics 17(2017): 655–676.

	68	 Bodansky, “History of the Global Climate Change Regime.”
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sponsors, UNEP and WMO. However, this time ICSU was not directly 
involved, other than through its association with the AGGG, as the 1987 
Villach-Bellagio process took on a more explicit policy orientation.69

The two-stage Villach-Bellagio workshop resulted in a single com-
bined report.70 Building on the scientific consensus of Villach 1985 and 
framed as a direct response to the recommendations of that conference, 
the 1987 workshop report projected accelerated sea level rise, described 
potential impacts of climate change on a regional basis, and outlined 
three warming scenarios based upon climate sensitivity estimates and 
different levels of future greenhouse gas emissions. It called for general 
reductions in deforestation and fossil fuel use and recommended the 
development of both societal adaptation and greenhouse gas limitation 
strategies. The report stated that “a coordinated international response 
will become inevitable,” and that international organizations should 
examine the possibility of instituting a “law of the atmosphere as a global 
commons or the need to move towards a convention along the lines of 
that developed for ozone.” The AGGG approved a draft of the report 
at a meeting in Paris in December 1987, changes were discussed by the 
steering committee in January 1988, and after further review and input 
from a small group of experts, Jill Jaeger of the Beijer Institute wrote the 
final version of the report, entitled Developing Policies for Responding 
to Climate Change.71

The workshop and its report have come to be seen in retrospect as 
a seminal moment in climate governance. They marked the beginning 
of the political history of the 2°C temperature target,72 which has since 
become the primary benchmark of international climate policy under 
the UNFCCC.73 Two of the scientists that attended the Villach part 
of the workshop, Pier Vellinga and Peter Gleick, would be appointed by 
the AGGG to chair a working group that produced the report Targets 
and Indicators of Climate Change.74 The report was published under 
the auspices of the AGGG in 1990 by the SEI, where Gordon Goodman 

	69	 Agrawala, “Context.”
	70	 Jill Jaeger, Developing Policies for Responding to Climatic Change.
	71	 Jaeger, Developing Policies.
	72	 Morseletto et al., “Governing by Targets.”
	73	 Eric Paglia & Erik Isberg, “On Record: Political Temperature and the Temporalities 

of Climate Change,” In: Anders Ekström & Staffan Bergwik, eds., Times of History, 
Times of Nature: Temporalization and the Limits of Modern Knowledge (New York: 
Berghahn, 2022), 259–283.

	74	 F. R. Rijsberman & R. I. Swart, eds., Targets and Indicators of Climatic Change 
(Stockholm: The Stockholm Environment Institute, 1990).
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had become the founding executive director, as part of a collection of 
four reports on climate change edited by Jill Jaeger. The Targets report 
explored both a 0.1°C increase per decade and a 1°C or 2°C total increase 
in global mean temperature as possible benchmarks that climate policy 
could be based upon. Vellinga would also co-author a key 1991 arti-
cle that further developed the concept of the 2°C temperature target,75 
which was adopted five years later by the European Union as the basis 
of EU climate policy. In 2009, 2°C was endorsed by the UNFCCC in the 
Copenhagen Accord.

Only nine members of the extended climate network attended both 
parts of the 1987 workshop.76 The guest list of invited experts partic-
ipating in one or the other stage of the workshop indicated the func-
tional differentiation between the Villach and Bellagio meetings. The 
forty-eight people in attendance at Villach 1987, including four from the 
Beijer Institute,77 were for the most part technical experts and scientists 
from a range of disciplines. The discussions at Villach 1987 thus cen-
tered on scientific aspects of climate change, as well as potential societal 
responses for limiting and adapting to the changes in climatic conditions 
that the workshop participants anticipated.

Bellagio, by contrast, with a handful of government officials and policy 
experts participating alongside the scientists, took the findings of the first 
part of the workshop as a baseline in considering possible policy options 
for dealing with climate change. The meeting in Bellagio was half the 
size of Villach 1987 and far more posh, taking place at the Rockefeller 
Foundation’s opulent resort on the shores of Lake Como. Among the 
twenty-four participants receiving white glove service at the Bellagio 
Center – signaling, perhaps, the rising interest in climate change beyond 
scientific circles – a quarter had close ties to Stockholm. In addition to 
Goodman, Bolin, and Jaeger, in attendance were Paul Crutzen, director 
of the Max Planck Institute; Måns Lönnroth, a senior Swedish govern-
ment official who had been involved in legislation on climate already in 
the 1970s; and the Swedish climate scientist C. C. Wallén. Other notable 
participants included Jim MacNeill, Secretary General of the Brundtland 
Commission, and Jessica Mathews, the founding vice president of the 

	75	 P. Vellinga & R. J. Swart, “The Greenhouse Marathon: A Proposal for a Global 
Strategy,” Climatic Change 18(1991): 7–12.

	76	 These were: J. Bardach, W. Clark, G. Goodman, J. Jaeger, G. P. Hekstra, W. H. 
Mansfield, M. Oppenheimer, C. C. Wallén, and G. Woodwell.

	77	 Gordon Goodman, Jill Jaeger, Beijer Institute deputy director Lars Kristoferson, and 
Michael Chadwick, director the Beijer Institute’s center in York, England.
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World Resources Institute, who would later become president of the 
Carnegie Endowment for International Peace.78

The 1987 Villach-Bellagio workshop marked the peak of AGGG influ-
ence. Several months after the Villach-Bellagio workshop, Bert Bolin would 
resign from the advisory group after accepting Mostafa Tolba’s invitation 
to chair the new scientific body being set up by UNEP and WMO: the 
Intergovernmental Panel on Climate Change.79 As founding chairman of the 
IPCC, a position he would hold from 1988 to 1997, Bolin was much better 
positioned, as it turned out, to shape climate governance during the estab-
lishment phase of the Framework Convention on Climate Change under the 
United Nations. The involvement of governments in the climate assessment 
process, a fundamental characteristic of the IPCC, provided the Panel with a 
level of legitimacy and political potency that the AGGG could not have hoped 
to achieve. Bolin had in fact, from the beginning, been somewhat skeptical of 
the AGGG, seeing the six-member circle of scientific elites as not sufficiently 
representative of the climate science community and as lacking the resources 
and influence to move the needle on climate change in the realm of politics.80

Others were however initially concerned that government involve-
ment could compromise the scientific integrity of climate assessments,81 
and continued to prefer the AGGG format for providing policy-relevant 
expertise on climate change. Two parallel scientific assessment processes 
emerged. One under Bolin and the IPCC, which was hurrying to pro-
duce a report that could inform international negotiations leading up 
to an eventual climate convention. The other, under AGGG auspices, 

	78	 Mathews later also became a member of the Stockholm International Peace Research 
Institute’s governing board.

	79	 Bolin, A History of the Science and Politics of Climate Change, 49. Bolin accepted 
Tolba’s invitation after consulting with Sweden’s environment minister Birgitta Dahl. 
Bolin had also been lobbied to take the position by Jim Bruce and WMO Secretary-
General Godwin O. P. Obasi during the 1988 Toronto Conference. According to Hirst 
(2014): “Bruce and Obasi believed Bolin was the perfect fit for the job of IPCC chairman, 
as did the scientific research community, the WMO, UNEP, and national policymakers. 
These three groups had differing but complimentary aspirations for the chairman of the 
IPCC to appear to be politically neutral and scientifically literate. Bolin emphatically 
embodied these criteria as a citizen of a nonaligned country, an internationally respected 
scientist (in meteorology), and someone well versed in the field of international scientific 
co-operation. The decision to appoint Bolin, a seemingly apolitical scientifically credible 
chairman, is representative of a wider ambition to create a broadly inclusive, scientif-
ically credible and politically legitimate Panel.” David G. Hirst, “Balancing Scientific 
Credibility and Political Legitimacy: The IPCC’s First Assessment Cycle, 1988–1990,” 
History of Meteorology 6(2014):6, 79–94.

	80	 Bolin, A History of the Science and Politics of Climate Change.
	81	 Michael Oppenheimer, interview with Eric Paglia, June 7, 2021.
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centered on the SEI, with Goodman and Jaeger leading a team of experts 
in producing a comprehensive climate assessment based on the discus-
sions in Villach and Bellagio. Funding for the latter was provided by 
Villach-Bellagio backers, the RBF, and the W. Alton Jones Foundation, 
as well as SEI.82 Both the IPCC and the AGGG assessment processes 
were structured around three working groups, and each constellation 
delivered its final sets of reports within weeks of each other in 1990. 
Although the concurrent assessment processes were not considered to be 
in competition with one another, and the almost simultaneous arrival of 
their respective reports was apparently coincidental, only one of the two 
seminal climate science institutions would continue to exist after 1990.83

The collection of AGGG reports, including the ad hoc Working Group 
II report that introduced the idea of the 2°C target, was published by the 
SEI in October 1990. They received extensive distribution and discussion 
that same month at the Second World Climate Conference in Geneva – a 
hybrid science and policy event that included a ministerial meeting as well 
as the main scientific/technical component.84 The SWCC in fact rested upon 
an exceptionally strong scientific foundation, as it had been scheduled to 
take place after the publication of the first IPCC assessment report, which 
had been finalized in August at a major meeting in Sundsvall, Sweden. The 
rapid rise of the Panel, producing its assessment in some eighteen months, 
had in effect rendered the AGGG redundant. Although the AGGG never 
formally disbanded, the Second World Climate Conference turned out 
to be the final occasion when the advisory group would meet in person. 
The Panel’s intergovernmental mechanism, while a complicating factor in 
terms of reaching consensus, proved to be an effective means for produc-
ing high-profile scientific reports that governments had a direct stake in, 
thus enhancing the political salience of climate change.

Science Diplomacy in Sundsvall: Securing 
the First IPCC Assessment Report

The contentious IPCC meeting in Sundsvall, Sweden, in the end of 
August 1990 has been described as trench warfare by one of the over 
400 participants.85 The meeting’s purpose was to adopt the first IPCC 

	82	 Peter M. Haas, Epistemic Communities, Constructivism, and International 
Environmental Politics (London & New York: Routledge, 2015).

	83	 Jäger, “From Conference to Conference.”
	84	 Ibid.
	85	 Peter Aldhous, “Trench Warfare at Sundsvall,” Nature 347(1990):9, 9.
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assessment report. The synthesis of that report – as finalized in Sundsvall – 
summarized for policymakers and other stakeholders the conclusions of 
the Panel’s three working groups on the science, societal impacts, and 
possible policy responses to climate change. The first IPCC report would 
in turn serve as the scientific point of departure for the upcoming nego-
tiations toward an international climate convention. Politics were thus 
not far under the surface in the discussions surrounding the results of 
the scientific assessments that had been prepared by an array of experts 
in advance of Sundsvall. Every line of text in the summary report was 
subjected to extreme scrutiny from delegates representing a wide range of 
scientific, political, and economic interests. An multitude of environmen-
tal NGOs, such as Friends of the Earth, were also on hand to observe the 
meeting and expose attempts to water down the report’s wording by, for 
example, overemphasizing scientific uncertainties.86

Somewhat ironically, Sundsvall is one of the highest carbon-emitting 
cities in Sweden due to the presence of the country’s only aluminum 
smelter, the massive Kubal facility with its five towering smokestacks, 
prominently located close to the downtown area. The port city of some 
100,000 inhabitants, situated along the Baltic coast approximately 400 
km north of Stockholm, is also a major center of Northern Sweden’s 
large and influential forest industry. Scientists and government rep-
resentatives from seventy-four countries gathered in Sundsvall rather 
than Stockholm because Sweden’s environmental minister, Birgitta 
Dahl, was a strong advocate of a regional policy that promoted activ-
ity away from the capital. Even outside Stockholm, the high costs of 
Sweden turned out to be prohibitive for many of the delegates from 
developing countries, whose per diem was not sufficient to cover the 
cost of meals at local restaurants. Funds from the ministry of finance 
were therefore secured by the Swedish government official responsible 
for organizing the conference, Svante Bodin, to ensure that all delegates 
were adequately fed while in Sundsvall.87

With the consummate diplomat-scientist Bert Bolin chairing the pro-
ceedings in Sundsvall, the four days of deliberations came down to a 
final all-night session – the start of a pattern repeated through the six 
IPCC assessment reports so far – that was reminiscent of a high-stakes 

	86	 Aldhous, “Trench Warfare at Sundsvall.”
	87	 Magnus Jakobsson, “Mötet alla glömt bort – FN:s första klimatprotokoll skrevs i 

Sundsvall,” Sundsvalls Tidning, November 30, 2015. Available at: www.st.nu/2015-11-
30/motet-alla-glomt-bort--fns-forsta-klimatprotokoll-skrevs-i-sundsvall (accessed June 
12, 2022).
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political negotiation rather than a collegial scientific debate among 
experts. Despite the stark differences between countries and regional 
groupings on how to frame the level of scientific certainty on climate 
change, and what mitigation actions should be considered by govern-
ments, the meeting succeeded in adopting what is today referred to as 
the IPCC First Assessment Report.88 The report, together with guid-
ance provided by the scientists and government ministers at the Second 
World Climate Conference, would be a decisive factor in the December 
1990 adoption by the UN General Assembly of resolution 45/212, 
Protection of global climate for present and future generations of man-
kind. The report also undergirded the work of the Intergovernmental 
Negotiating Committee that was established to prepare a Framework 
Convention on Climate Change.89 By educating government officials on 
climate change, INC chairman Jean Ripert credits the IPCC with mak-
ing the 1992 signing of the framework convention possible.90

Bolin’s ten-year tenure as IPCC chairman was the pinnacle of his many 
years of work at the interface of science and politics. During his chairman-
ship, Bolin also oversaw the 1992 supplement to the first IPCC assessment 
report, which updated the state of climate knowledge ahead of the sign-
ing of the Framework Convention on Climate Change at the Rio Earth 
Summit, and the 1995 Second Assessment Report that informed interna-
tional climate negotiations leading up to the landmark Kyoto Protocol in 
1997. His contributions as a scientific statesman, particularly from the 
mid-1980s onward,91 took place in parallel to two other major initia-
tives that drew upon Bolin’s decades of experience as a prolific science 
organizer and institution builder. Like many of Bolin’s previous projects, 
these required navigating networks of science, politics, and international 
organizations to lay the foundation for institutions that have played 
prominent roles in the evolution of global environmental governance. 
One of the initiatives led to the establishment of a major international 
research program headquartered in Stockholm, and the other to a Swedish 

	88	 Tony Brenton, The Greening of Machiavelli: The Evolution of International 
Environmental Politics (London & New York: Routledge, 1994).

	89	 John Zillman, “A History of Climate Activities,” WMO Bulletin, 58(2009):3, 141–150. 
https://public.wmo.int/en/bulletin/history-climate-activities

	90	 Agrawala, “Context”; Eric Paglia & Charles Parker, “The Intergovernmental Panel on 
Climate Change: Guardian of Climate Science,” In: Arjen Boin, Lauren A. Fahy & Paul ‘t 
Hart, eds., Guardians of Public Value (Cham: Palgrave Macmillan, 2021), 295–321.

	91	 Thomas F. Malone, “Global Change,” Tellus B: Chemical and Physical Meteorology 
43(1991):4, 182–187.
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government-funded institute with broad global engagement on environ-
mental and sustainable development issues.

Global Change and the Institutionalization 
of Earth System Science

As climate science during the 1980s became increasingly institutionalized 
through the World Climate Research Program and the IPCC, as well as 
new research institutes and informal networks like the Villach group, 
there was also a growing awareness among many scientists, Bert Bolin 
included, that the planetary-scale changes taking place were not limited 
to the climate system. The coalescing of many research strands and disci-
plinary fields engaged in systems approaches to the planet and its colossal 
components, such as oceans, atmosphere, and life itself, was during this 
period brought into the emerging integrative field of Earth system sci-
ence. Named by NASA with its establishment of an Earth System Science 
Committee in 1983, this “new scientific endeavor” provided a power-
ful paradigm and conceptual framework for integrating the study of the 
entire spectrum of planetary processes and systems, and for understand-
ing these as part of an interactive and cohesive whole – a single Earth sys-
tem.92 NASAs contribution to the new scientific paradigm also included 
the first graphic depiction of the biogeochemical functioning of the Earth 
system in the form of the 1986 Bretherton Diagram, which, in retrospect, 
can be seen as the first of a number of iconic images to emerge from the 
Earth system science community.

Until the 1980s, the component parts of the Earth system, including 
the biosphere, hydrosphere, atmosphere, and lithosphere, were associ-
ated with particular scientific disciplines and separate research programs 
that studied the various spheres independently of the others. The estab-
lishment, several years after NASA’s 1983 innovation, of an entirely new 
international institution based on the integrative concept of Earth system 
science would mark a turning point in the scientific understanding of 
global change. The latter was not, however, solely an environmental phe-
nomenon to be studied by a new category of experts that came to con-
sider themselves Earth system scientists. In the Earth system paradigm, 
particularly as it evolved after the turn of the millennium, humans were 

	92	 Will Steffen, Katherine Richardson, Johan Rockström, et al., “The Emergence 
and Evolution of Earth System Science,” Nature Reviews Earth & Environment 
1(2020):1, 54–63.
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fully immersed and implicated in global change, both cause and casualty 
of profound changes in the planetary environment. The Earth’s habitabil-
ity for humans over the coming decades and centuries was, for instance, 
a critical concern for adherents of Earth system science, who saw global 
change as a governance problem of enormous magnitude as well as an 
object of research for cutting-edge science that was increasingly empow-
ered by technologies like satellites and supercomputers. Global change 
research was thus, from the outset, explicitly seen by its practitioners as 
a policy-relevant undertaking. The emergence of Earth system science 
in the 1980s became intertwined with expanding scientific and political 
interest in environmental issues like acid rain, ozone depletion, and cli-
mate change, as well as the promotion of sustainable development in the 
wake of the Brundtland Report.93

Neither the ambitions of global change research nor the auto-histories 
of the movement’s leaders were modest. In the foundational works of 
the movement, Earth system scientists situated their revolutionary 
endeavor within a centuries-long history of science narrative that dated 
back to Newton.94 As visionary agents of change, they saw themselves 
as engaged in bringing forth a paradigm shift in how the functioning of 
the planet should be understood. They also saw their institution-building 
project, following in the path of earlier large-scale initiatives like the 
International Geophysical Year and the International Biological Program, 
as part of a trajectory of “international science collaboration, devoid of 
political interest, with science bridging the geopolitical divisions of the 
Cold War.”95 The historically minded adherents of the Earth system sci-
ence paradigm would in the ensuing decades put forward ideas that drew 
upon both Earth and science history. These included the Anthropocene 
and “a second Copernican revolution,” as well as evocative concepts like 
“Hothouse Earth” and “A Safe Operating Space for Humanity” that 
implicated humans as drivers of global change in time and space.96

	 93	 Steffen et al. “Earth System Science.”
	 94	 T. F. Malone & J. G. Roederer, eds., Global Change: The Proceedings of a Symposium 

Sponsored by the International Council of Scientific Unions (ICSU) during Its 20th 
General Assembly in Ottawa, Canada on September 25, 1984 (Cambridge: ICSU press, 
1985); Ola Uhrqvist & Björn-Ola Linnér. “Narratives of the Past for Future Earth: 
The Historiography of Global Environmental Change Research,” The Anthropocene 
Review 2(2015):2, 159–173.

	 95	 Uhrqvist and Linnér, “Narratives.”
	 96	 Paul Crutzen & Eugene Stoermer, “The Anthropocene,” Global Change Newsletter 

41(2000): 17; Hans J. Schellnhuber, “‘Earth System’ Analysis and the Second 
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IGBP: Establishing an International Hub 
for Earth System Science in Stockholm

The institutionalization of Earth system science and global change 
research can be traced back to a meeting of the ISCU executive board in 
Stockholm in early 1983,97 the same year NASA created its Earth System 
Science Committee. The American geophysicist Thomas Malone, who 
together with others had been advocating a large-scale study on global 
change, proposed to the executive board that ICSU establish an inter-
disciplinary research program on the emerging area of scientific interest. 
Malone’s proposal led to a symposium on global change the following 
year in Ottawa, a milestone event where the ICSU General Assembly 
decided to assemble an ad hoc planning group to scope out an interna-
tional research initiative centered on the “global dimension of chemical 
and biological processes.”98 With its emphasis on interactions between 
components of the Earth system, biogeochemistry – a field of science that 
studies interactions between planetary spheres – represented a founda-
tional discipline for the new research program.

Bert Bolin was appointed chairman of the planning group in 1985. 
He had been an expert on biogeochemical cycles since the 1950s, after 
Carl-Gustaf Rossby recommended that he pursue research on the car-
bon cycle.99 Throughout the course of his career, Bolin would play an 
instrumental role in bringing biogeochemistry into climate science.100 
Following his mentor’s advice on scientific specialization, Bolin and 

Copernican Revolution,” Nature 402(1999): C19–C23; Will Steffen, Johan Rockström,  
Katharine Richardson, et al., “Trajectories of the Earth System in the Anthropocene,” 
Proceedings of the National Academy of Sciences of the United States of America 
115(2018):83, 8252–8259. Johan Rockström, Will Steffen, Kevin Noone, et al., “A 
Safe Operating Space for Humanity,” Nature 461 (2009):1, 472–475; Will Steffen, 
Katherine Richardson, Johan Rockström, et al., “Planetary Boundaries: Guiding 
Human Development on a Changing Planet,” Science 347 (2015):6223, 736–747.

	 97	 Malone, “Global Change.”
	 98	 International Geosphere-Biosphere Programme (IGBP), Global Change Report 1  – 

The International Geosphere-Biosphere Programme: A Study of Global Change: 
Final Report of the Ad Hoc Planning Group. Prepared for the ICSU 21st General 
Assembly, Berne, September 14–19, 1986 (Stockholm: International Geosphere-
Biosphere Programme, 1986); Sybil P. Seitzinger et al., “International Geosphere–
Biosphere Programme and Earth System Science: Three Decades of Co-evolution,” 
Anthropocene 12(2015): 3–15.

	 99	 Henning Rodhe, “Bert Bolin and His Scientific Career,” Tellus B: Chemical and 
Physical Meteorology 43(1991):4, 3–7.

	100	 T. S. Bianchi, “The Evolution of Biogeochemistry: Revisited,” Biogeochemistry 
154(2021): 141–181.
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his Stockholm University colleague Erik Eriksson co-authored a semi-
nal analysis, published in a 1959 memorial volume to Rossby, on the 
exchange of carbon dioxide between the atmosphere and ocean.101 Bolin 
fortified his status as a leading authority on biogeochemistry by editing 
four SCOPE reports in the 1970s and 1980s that further developed the 
discipline.102 He had moreover collaborated with Malone, also a mem-
ber of the ICSU planning group, for decades on climate-related research 
as well as in organizing major scientific events such as the 1967 ICSU-
sponsored meeting in Stockholm that gave rise to the GARP initiative 
(see Chapter 4).103 Bolin had even been involved with the 1957–1958 
International Geophysical Year as well as the World Climate Research 
Program, which were considered forerunners of the new initiative. The 
selection of Bolin to lead the ICSU planning group for a major global 
change research program largely based on biogeochemistry was thus 
anything but coincidental.

The ad hoc planning group delivered its final report to the ICSU 
General Assembly in September 1986.104 The report provided a detailed 
plan and scientific rationale for establishing a new institution, the 
International Geosphere Biosphere Program: a Study of Global Change. 
Over the next thirty years, the IGBP would coordinate research within an 
international network consisting of hundreds of natural scientists work-
ing in disciplines related to global change. Anchored in the science of 
biogeochemical cycles, the IGBP was also from the outset conceived as an 
institution that would inform environmental and societal policymaking, 
“providing the information we need to assess the future of the Earth in 
the next 100 years, with an emphasis on processes that change on time 
scales of decades to centuries. It will be a program of basic research with 
almost immediate practical applications in the management of resources 
at national and international levels and as a means of improving the reli-
ability of warnings of global change of significance to our environment 
and to humankind.”105 Despite its intention to incorporate anthropo-
genic forces and impacts on human societies in providing policy-relevant 

	101	 Bert Bolin & Erik Eriksson, “Changes in the Carbon Dioxide Content of the Atmosphere 
and Sea Due to Fossil Fuel Combustion,” In: Bert Bolin, ed., The Atmosphere and the 
Sea in Motion: Scientific Contributions to the Rossby Memorial Volume (New York: 
The Rockefeller Insitute Press, 1958), 130–142.

	102	 Rodhe, “Bert Bolin.”
	103	 Malone, “Global Change.”
	104	 International Geosphere-Biosphere Programme (IGBP), Global Change Report 1, p. V.
	105	 International Geosphere-Biosphere Programme (IGBP), Global Change Report 1.
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knowledge to decision-makers, the IGBP initially excluded the social sci-
ences from its study of global change.106

With financial support from the Swedish government, Bolin facilitated 
the placement of the IGBP secretariat in Stockholm. He had for many years 
participated in various advisory councils and scientific investigations in 
Sweden and had close ties to the highest levels of Swedish politics, includ-
ing as a personal science advisor to Prime Minister Ingvar Carlsson.107 
This, together with Bolin’s prominent position in the Swedish scientific 
community, led to an invitation to establish the IGBP secretariat at the 
Royal Swedish Academy of Sciences. Thomas Rosswall, a Swedish soil 
ecologist and expert on carbon and nitrogen cycling, was appointed as the 
first executive director of the IGBP. He personified the kind of Swedish 
scientist that, as their career evolved, would find their calling in scien-
tific leadership and international engagement. Rosswall, who had ear-
lier in his career served as secretary of Sweden’s International Biological 
Program committee and would later become executive director of ICSU, 
had published extensively on biogeochemistry, including in SCOPE vol-
umes edited by Bolin. A decisive moment in Rosswall’s engagement with 
biogeochemistry, and in the evolution of the field itself, was a project 
he was in 1975 asked by SCOPE chairman J. W. M. la Rivière to estab-
lish at the Royal Swedish Academy of Sciences. Bringing in Bert Bolin 
and Erik Eriksson, the three Swedes and the Swedish National SCOPE 
Committee organized an international workshop at Friibergh Manor 
outside Stockholm that included many of the leading scientists in the dis-
ciplines, such as ecology, hydrology, and meteorology, that underpin the 
study of biogeochemical cycles.108 The workshop resulted in the SCOPE 
7 report, Nitrogen, Phosphorus and Sulphur: Global Cycles, which was 
published under the auspices of the Swedish Natural Science Research 
Council’s series Ecological Bulletins,109 the same outlet where a semi-
nal 1968 article on acid rain by Svante Odén had appeared.110 SCOPE 
would further support the development of the scientific basis of the IGBP 

	106	 Harold A. Mooney, Anantha Duraiappah & Anne Larigauderie, “Evolution of 
Natural and Social Science Interactions in Global Change Research Programs,” 
Proceedings of the National Academy of Sciences of the United States of America 
110(2013):Supplement 1, 3665–3672.

	107	 Bolin, A History of the Science and Politics of Climate Change.
	108	 Thomas Rosswall, personal communication, August 16, 2022.
	109	 B. H. Svensson & R. Söderlund, eds., Nitrogen, Phosphorus and Sulphur: Global 

Cycles. SCOPE Report 7, Ecological Bulletins 22(1976), 1–192.
	110	 Odén, “The Acidification of Air Precipitation.”
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with a 1988 report, Scales and Global Change: Spatial and Temporal 
Variability in Biospheric and Geospheric Processes (SCOPE 35), that 
included papers on aspects of biogeochemical and Earth system processes 
by Bolin, Rosswall, and Paul Crutzen.111

When the IGBP secretariat opened at the Academy in 1987, it joined the 
Beijer Institute and the journal Ambio, which thereafter became an import-
ant outlet for global change research.112 Further, Global Change maga-
zine,113 with eighty-four issues published by the IGBP secretariat between 
1989 and 2015, provided a focal point and platform for the development 
of scientific concepts – including the first article on the Anthropocene – for 
the emerging epistemic community of Earth system scientists and others 
engaged in the study of global change. The secretariat’s location at the 
Academy and in the heart of Stockholm’s main research district afforded 
the IGBP strong operational support and an array of scientific synergies.114 
Similar to the leading role played by its neighboring institutions, IMI and 
the Beijer Institute, in organizing pivotal events in locations other than 
Stockholm, the 2001 open science conference in Amsterdam “Challenges of 
a Changing Earth: Global Change,” was largely orchestrated in Stockholm 
by the IGBP secretariat.115 The landmark Amsterdam Declaration on Earth 
System Science definitively situated humankind in the center of global 
change, equating human activities with “some of the great forces of nature 
in their extent and impact” and called for “an ethical framework for global 
stewardship and strategies for Earth system management.”116

Attended by some 1,400 experts of different scientific backgrounds, 
the conference also demonstrated the expansion of the global change 
research agenda since the 1980s to also include the human sciences. The 
Amsterdam Declaration brought the IGBP together with the International 
Human Dimensions Programme on Global Environmental Change, 
as well as the World Climate Research Program and the international 
biodiversity program DIVERSITAS, to create the Earth System Science 

	111	 SCOPE, Scales and Global Change: Spatial and Temporal Variability in Biospheric 
and Geospheric Processes, eds. Thomas Rosswall, Robert G. Woodmansee & Paul G. 
Risser (Hoboken: Wiley, 1988).

	112	 Sverker Sörlin, “The Environment as Seen through the Life of a Journal: Ambio 
1972–2022,” Ambio 50(2021):1, 10–30.

	113	 Originally called IGBP Global Change Newsletter.
	114	 IGBP executive director (1998–2004) Will Steffen, personal communication, December 

6, 2018.
	115	 Ibid.
	116	 Sybil P. Seitzinger et al., “International Geosphere–Biosphere Programme and Earth 

System Science.”
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Partnership (ESSP). The declaration and partnership were a recognition 
of the need for a new knowledge base that integrated a wide range of 
expertise that could collectively inform governance efforts in the face 
of global change.117 Continuing in the vein of producing policy-relevant 
integrated knowledge, the IGBP secretariat a decade later co-arranged 
with its ESSP partners the 2012 Planet Under Pressure Conference in 
London. The conference provided a scientific foundation for the Rio+20 
summit, which in turn gave rise to the Sustainable Development Goals, 
and initiated preparations for the Future Earth research program that 
would three years later succeed the ESSP and its component institutions.

Taking over the offices of the IGBP, which was dissolved at the end of 
2015, one of Future Earth’s five global hubs was established at the Royal 
Swedish Academy of Sciences. There at the Academy, the Future Earth 
Secretariat Stockholm joined the Beijer Institute of Ecological Economics. 
Although the latter bore the name Beijer, its organizational history was 
distinct from that of its predecessor, the first incarnation of the Beijer 
Institute. Beijer II, as it were, had been founded, with core funding from 
the Kjell and Marta Beijer Foundation, by the Swedish economist Karl-
Göran Mäler together with the Cambridge-based Indian-British econo-
mist Sir Partha Dasgupta in 1991.118 By that time, the operations and 
senior staff of the original Beijer Institute had been transplanted into a 
new organization that had been created on the initiative of the Swedish 
government to signal its commitment to the environment and the new 
concept of sustainable development.

Beijer Rebranded: The Stockholm 
Environment Institute

On the eve of the election year of 1988, during which the environment 
became the dominant electoral issue of the day,119 Sweden’s environment 
minister Birgitta Dahl assembled an expert commission to investigate 

	117	 Ola Uhrqvist and Eva Lövbrand, “Seeing and Knowing the Earth as a System – 
Tracing the History of the Earth System Science Partnership.” Paper presented at the 
Amsterdam Conference on the Human Dimensions of Global Environmental Change – 
“Earth System Governance: People, Places, and the Planet,” December 3, 2009.

	118	 Beijer Institute, “Karl-Göran Mäler 1939–2020,” https://beijer.kva.se/news-item/karl-
goran-maler-1939-2020/ (retrieved November 24, 2021). Close friends and long-time 
collaborators, Mäler and Dasgupta, were co-recipients of the 2002 Volvo Environment 
Prize.

	119	 Lars Nord & Elisabeth Stúr, Från ödesfråga till övrig fråga: En studie av den 
politiska debatten om kärnavfallet i Sverige 1976–2009 (Stockholm: Svensk 
Kärnbränslehantering AB, 2010).
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the potential orientation, scope, and organization for a new institute 
dedicated to the development of environmentally appropriate technol-
ogy. The idea had emerged at a Social Democratic Party conference in 
1987, and by the time of the commission’s creation in December that 
year, the Swedish Parliament had already earmarked 25 million crowns 
per annum in government core funding for the proposed institute.120 
The ubiquitous Bert Bolin was appointed as one of the five members 
of the blue-ribbon commission chaired by Ambassador Göte Svensson – 
the facilitator of the consequential 1982 meeting in Stockholm between 
Bolin and UNEPs Mostafa Tolba.121

A generation after the original 1967–1968 environmental awakening 
in Sweden, which witnessed the activism inspired by Hans Palmstierna’s 
Plunder, the establishment of the world’s first EPA, and the diplomatic 
initiative that launched preparations for the Stockholm Conference, 
the idea of a state-funded environmental institute dovetailed with the 
domestic politics of 1987–1988. The Swedish Ministry of Environment 
and Energy had been established on January 1, 1987, and the environ-
ment became an important part of the Social Democratic Party’s platform 
for the 1988 national elections. The latter took place in the wake of the 
Chernobyl disaster, the strong reception in Sweden of the Brundtland 
Report, and a mysterious mass-death event of seals on Sweden’s west coast 
that was generally assumed to have been caused by some undetermined 
human activity.122 An environmental reawakening was thus in progress. 
Launching an institute that complemented the Social Democrats’ efforts 
on environment and sustainable development issues as well as the party’s 
campaign pledges during the “environmental election” of 1988, in which 
the upstart Green Party complicated attempts to form a government, 
could thus be seen as good politics.123

	120	 Mike Chadwick, “The Stockholm Environment Institute: The First Ten Years and 
Beyond,” Unpublished manuscript, 1999. Chadwick served as director of SEI from 
1991 to 1995, prior to which he had led the SEI office in York, England. The York office 
had originally been founded by Chadwick as an office of the Beijer Institute before the 
founding of SEI.

	121	 Statens offentliga utredningar (SOU) 1988: 23. SIIESTA – Ett internationellt institut 
för värdering av miljöriktig teknik: Betänkande av miljöinstitutsutredningen Stockholm 
1988 (Stockholm: Allmänna Förlaget, 1988). The other members of the Commission 
were Kerstin Nibleus, Ulf Svensson, and Hans G. Forsberg.

	122	 It was later determined that the cause of the mass-death event was a seal virus.
	123	 Craig R. Whitney, “Environment Seen as Key Issue in Swedish Vote,” New York Times, 

September 17, 1988; Jonas Anshelm, Socialdemokraterna och miljöfrågan: En studie 
av framstegstankens paradoxer (Stockholm: Brutus Östlings bokförlag Symposion, 
1995); Henrik Ekman, Naturen vi ärvde: En miljöresa från tyst vår till het sommar 
(Stockholm: Norstedts, 2021).

use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009177825.007
Downloaded from https://www.cambridge.org/core. IP address: 18.118.141.122, on 25 Dec 2024 at 08:38:13, subject to the Cambridge Core terms of

https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009177825.007
https://www.cambridge.org/core


212	 Stockholm and the Rise of Global Environmental Governance

The commission delivered its report in May 1988, proposing 
the creation  of SIIESTA: The Stockholm International Institute of 
Environmentally Sound Technologies Assessment. The extensive analysis 
encompassed input from a range of external experts and included the 
report from the 1987 Villach-Bellagio workshop, reproduced in its entirety 
as an appendix attributed to its author, Jill Jaeger. Lars Kristoferson 
(Figure 6.1), deputy director of the Beijer Institute since its inception, also 
contributed a section to the SIIESTA report that strongly argued for the 
inclusion of climate change – a core research area at Beijer – in the remit 
of the proposed institute. The report in fact singled out Beijer as an exist-
ing Stockholm-based institute that was already engaged in many of the 
international missions SIIESTA would aspire to. Some 50 percent of the 
research programs proposed in the SIIESTA report duplicated roughly 90 
percent of the ongoing activities at the Beijer Institute.124 The commis-
sion, clearly in close contact with Beijer’s leadership during the course 
of the investigation, went so far as to propose initiating negotiations, as 
soon as possible, with the Beijer board and other interested parties for 
a potential organizational merger between the Beijer Institute and the 
SIIESTA initiative. Integrating Beijer’s in-house expertise and experience 
in the new institute would, as the report noted, facilitate a rapid launch 
of SIIESTA. A merger would also avoid the inefficient and somewhat 
awkward redundancy of two very similar environmental institutes being 
situated in Stockholm.

Negotiations between Birgitta Dahl, Gordon Goodman, and Beijer 
Foundation representatives Anders Wall and Jan-Erik Wikström paved 
the way for the establishment of the SEI in 1989 (Figure 6.6).125 Besides 
jettisoning SIIESTA’s sleepy acronym and technology-centric title, much 
of the SEI’s activities were based on the broader range of research and 
sustainable development programs that the Beijer Institute had built up 
over the previous twelve years. Except now with five to six times Beijer’s 
core funding. A great deal of the early effort at SEI went into support-
ing the upcoming 1992 Earth Summit in Rio,126 as well as the climate 
research associated with the AGGG. Most of the Beijer staff shifted to 
SEI, including Goodman, who stayed on as the new institute’s founding 
director until his retirement at the end of 1990, and Lars Kristoferson, 
who remained deputy director. In addition to its main office, which 

	124	 Bernhard, The Beijer Institute.
	125	 Ibid.
	126	 Chadwick, “The Stockholm Environment Institute.”
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left the Academy for new premises in Stockholm’s Old Town, SEI also 
absorbed the Beijer Institute’s international network, including its cen-
ters in York and Boston. Since the establishment of SEI, new centers and 
satellite offices have been opened in Tallinn, Bangkok, Bogotá, Nairobi, 
Oxford, Seattle, and Davis, California.

Beijer II: The Beijer Institute 
of Ecological Economics

The advent of the Stockholm Environment Institute did not, however, 
represent the end of the Beijer Institute as an international brand and 
institution centered on the environment and sustainable development 
under the Royal Swedish Academy of Sciences. Even before the depar-
ture of Beijer’s staff for SEI, the Academy created a study group to 
assess possible focus areas for a reconstituted Beijer Institute that, like 

Figure 6.6  First board meeting in September 1989 of the Stockholm 
Environment Institute, which has since its establishment consistently ranked as 

one of the world’s top environmental think tanks. Most of the original staff and 
leadership of the Institute, as well as the network of SEI satellite centers outside 

Sweden, were inherited from the original Beijer Institute. Photo: Courtesy of 
Lars Kristoferson.
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its forerunner, would receive core funding from the Beijer Foundation. 
Gordon Goodman was included in the study group, chaired by zoo-
physiologist Kerstin Lindahl-Kiessling, to ensure that the orientation of 
the new Beijer Institute would not be redundant with that of SEI. Lars 
Kristoferson, Bert Bolin, and Thomas Rosswall were among a handful of 
experts who provided additional advice.127

Fielding ideas from members of the Academy, the study group ulti-
mately threw its support behind a proposal from ecologist Bengt-Owe 
Jansson, and the economist Karl-Göran Mäler – a longtime member of the 
committee that awarded the Nobel Prize in economic sciences. The trans-
disciplinary field of ecological economics, they argued, offered a powerful, 
integrated approach for modeling and understanding the coupled envi-
ronmental and socio-economic systems at the heart of global change and 
sustainable development. The Academy’s executive board’s endorsement 
of their proposal led to the founding of the Beijer Institute of Ecological 
Economics in 1991. Mäler would serve as the Institute’s executive direc-
tor for the next fifteen years, with his close friend and colleague Sir Partha 
Dasgupta – lead author of the 2019 British government-commissioned 
report The Economics of Biodiversity: The Dasgupta Review – the first 
chairman of its scientific advisory board.128 The board also included 
prominent experts from other disciplines, for example, biologist Paul 
Ehrlich, who the Academy had the previous year awarded the prestigious 
Crawfoord Prize for his work in the biosciences.129

The new incarnation of the Beijer Institute played an instrumental role 
in reconciling economics and ecology. Like the prevailing outlook on eco-
nomic growth and environmental protection, the two academic disciplines 
had previously been considered incompatible by many professionals in 
those fields.130 The gap had begun to be bridged at a seminal 1982 sym-
posium in Saltsjöbaden outside Stockholm. Organized by the Stockholm 
University systems ecologist AnnMari Jansson with funding from the 
Wallenberg Foundation, the meeting brought together forty-eight inter-
national experts, many of whom would several years later be involved 
in establishing the journal Ecological Economics and the International 
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Society for Ecological Economics.131 Another milestone in the conver-
gence of ecology and economics was an international workshop in 1993 
convened by the Beijer Institute on the island of Askö where Stockholm 
University manages a marine laboratory.132 The first Askö meeting marked 
the beginning of a long-term effort in bridging disciplines and developing 
concepts and synthetic knowledge on interlinked social and ecological 
systems. Askö has since become the host of a much-appreciated – socially 
as well as scientifically – annual event that has enabled the evolution of 
an epistemic community of ecological economists. It has also produced 
a series of high-impact publications by constellations of ecologists and 
economists together with experts from other disciplines.133 The roll 
call of Askö participants and co-authors of influential articles is long. 
Besides Mäler, Jansson, Dasgupta, and other ecological economists, the 
list includes the likes of the biologist Paul Ehrlich and climate scientists 
such as Stephen Schneider and Bert Bolin.134 Another frequent partici-
pant in the Askö workshops was the charismatic Canadian ecologist C. 
S. Holling, whose 1973 paper “Resilience and the Stability of Ecological 
Systems” introduced the concept of ecological resilience.135 Holling was 
also an early member of the global change movement, contributing two 
chapters, including one with William Clark, to Thomas Malone and Juan 
Gualterio Roederer’s seminal 1985 volume Global Change.136
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Years later, Holling’s resilience concept gave rise to another major 
scientific movement that formed the basis of a new Stockholm-based 
institute. Some of the leading Askö actors would also be deeply involved 
in the new initiative. As it had earlier done with the emerging discipline 
of ecological economics, the Beijer Institute, together with its organi-
zational cousin, the Stockholm Environment Institute, and Stockholm 
University, seized upon the resilience concept to help launch the 
Stockholm Resilience Centre in 2007. The new institution, like its pre-
decessors, was dedicated to the study of socio-ecological systems and 
the advancement of sustainability. Soon after its establishment, the SRC 
would initiate and serve as the central node for a major international 
research project that would result in a comprehensive new framework 
for conceptualizing the Earth system, and for assessing the catastrophic 
risks humankind collectively faced if so-called planetary boundaries were 
transgressed. While the quantified limits for most of the nine planetary 
systems included in the framework had not yet been breached, one indi-
cator – the concentration of carbon dioxide in the atmosphere – signaled 
clearly that the climate system was already in a state of overshoot. 
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