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ABSTRACT 

Global environment is presenting new opportunities and challenges for 

international cooperation. The depletion of the ozone layer is one of the successful cases 

where the world community has demonstrated a rare consensus to address a global 

problem. This study: (1) examines the role of international law and institutions in shaping 

a regime for ozone layer depletion as fonnalized in the 1987 Montreal Protocol; (2) 

evaluates contribution3 of the ozone regime to the development of international 

environmental law, and (3) analyzes its implications for future international cooperation. 

Using regime theories as a methodological framework, the study integrates science, 

policy, law and institutions to show how they interact to create understandings, practices, 

and procedures in international relations. Traditionally, regime theorists have focused 

on power and interest to explain international cooperation. The existing theories were 

found to be inadequate for the analysis of ozone regime. I have offered an alternate 

explanation by incorporating the element of "law" int~ regime studies and linking regimes 

with "institutions"--the raison d' etre of the regimes. This modified explanation helps to 

provide a better understanding of the fonnation of the ozone regime. 

The study suggests that the ozone regime has produced a new generation of 

environmental nonns. These nonns, both procedural and substantive, put "flesh on the 

bone" of environmental law and keep ozone regime as a political process in motion, thus, 

adapting to the changing technological and scientific environment. Moreover, the ozone 
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regime marks a turning point in the shift of emphasis from single-issue pollution laws to 

an encompassing law of the atmosphere. 

A new form of international cooperation also emerged from ozone negotiations. 

This cooperation was promoted by joint efforts of the United Nations Environment 

Programme (UNEP) and the world scientific community. UNEP used scientific findings 

to persuade the parties to the ozone negotiations to re-evaluate their political stance in 

light of evolving scientific knowledge. 

At a time when traditional bases of power seem to be eroding, international 

institutions are viable structures to initiate efforts to address human concerns and facilitate 

decisions by the international community. Similarly, the world scientific community may 

prove influential in future global policymaking, in particular on the issues with high 

degrees of scientific uncertainty. 
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CHAPTER 1 

INTRODUCTION 

This chapter defines the problem, object, scope, and organization of the study. 

Furthermore, the chapter presents a review of literature, focusing on scientific findings, 

policy responses, legal, and institutional dimensions of ozone layer depletion. 

1.1 FROM CONFRONTATION TO COOPERATION 

The study of international politics has traditionally been dominated by the power 

paradigm which is closely associated with Hans Morgenthau and other advocates of the 

realist school of international relations. Generally, the power-oriented school views 

international politics in state-centric terms as essentially the struggle for power among 

sovereign nation-states with a concern for national security defined both militarily and 

strategically. I These basic ideas have gnided generations of scholars and provided policy 

prescriptions or ideological justification for political leaders. Scholarly writings, 

influenced by the power paradigm, tend to focus on conflict and war, with scant attention 

to international cooperation. 

I Hans Morgenthau, Politics Among Nations, New York: Knopf, 1948. 
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Reflecting the power-oriented international system during past few decades, the 

United Nations (UN) has been increasingly used as a forum for the Cold War rivalry 

between two major blocs as well as an emerging Third World challenge to the existing 

socio-economic and political order. Thus, the UN has been constantly preoccupied with 

conflictual issues, resulting in less vigor for bringing nations together to address major 

global concerns. Indeed, a victim of East-West competition and Nonh-South 

confrontation, the UN has frequently found itself on the 'periphery' of international 

pOlitics.2 

During the 1970's, however, imponant changes occurred in the international 

system for which no ready-made explanation existed. The increase in oil prices by 

OPEC, the economic resurgence of Western Europe and Japan, the weakening of 

monetary and fiscal regimes, and last but not least, the decline of the United States 

sounded the alann that the realist paradigm was inadequate for understanding 

contemporary events in an age of "complex interdependence." 

Staning in the late 1980's, an accelerating pace of change caught both scholars 

and policymakers unprepared to meet new challenges on many fronts. Foremost are the 

political and economic changes which have shaken the fOImer Soviet Union and its 

satellites in Eastern Europe with subsequent ethnic uprisings, labor strikes, mass 

2 For a discussion of crisis of multilateralism, see "Reflecting on the Future of 
Multilateral Coot>eration," The International Labor Organization Perspective Repon of 
the Director-General, Geneva, Switzerland: ILO, 1987. 
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emigration, and massive democratization unprecedented in the political history of the 

world 

By the early 1990s, the world is entering into terra incognita that is not only 

disturbing but also confusing. For example, Iraq's invasion of Kuwait and the subsequent 

war in the Persian Gulf shattered the dream of a world moving into a more pacific phase. 

Nevertheless, the UN Security Council, in a rare show of 'big power' unanimity, 

responded forcefully to reverse aggression. 

Not far from the Persian Gulf, the collapse of Communism and dismantling of the 

fonner Soviet Union have caused concern about rising nationalistic movements, the fate 

of nuclear arsenals, and the future direction of newly independent republics. just to name 

a few. 

1.1.1 Rediscovery of the United Nations 

Not all of the events occurring toward the close of the century took the form of 

political conflict, military confrontation, or the anns race. The UN, for example, was 

involved in conflict management and problem-solving efforts in the Yugoslavian separatist 

war, the Persian Gulf crisis, Ir.m/lraq war. Afghanistan, Africa, Central America, the 

release of Western hostages in Lebanon and so on. These efforts have enhanced the 

credibility of the UN in international politics. If this trend continues, the UN will play 

a significant role in international politics as envisioned by those who framed the UN 

Chaner. 
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On the 'cooperative' front, the United States initiated diplomatic efforts to bring 

peace to the Middle East. Whatever the motives or outcome, these initiatives to "win 

global consensus about the rule of law in international politics,,3 reflects an important 

turn in U.S. foreign policy directions. Severnl other developments of a cooperative nattAre 

also took place.4 

Without being overly optimistic, the prospects for international cooperation are 

brighter than any time since the Second World War. Post-Cold War planners have 

focused on reorganization and reform of the UN to strengthen the world body in 

international politics. For example, some UN members have presented a bl,ue-print for 

structural changes that shifts the emphasis from politico-military issues to environmental 

and socia-economic concerns. Likewise, a joint study by the Ford and Dag 

3 Mark Janis, "International Law?" Harvard Imernatiollal Law JOlU1Ial 32 (1991): 363. 

4 For example, the 46th session of the UN General Assembly welcomed new members 
to the world community. Some of them, North and South Korea, have not been admitted 
to the UN because of the East-West rivalry during the Cold War era. Others, three Baltic 
Republics, have been annexed by the fonner Soviet Union in opposition to their 
fundamental right of self-determination. In environmental areas, an agreement on a 
comprehensive regime for ozone layer depletion was reached in 1987 Montreal Meeting 
and subsequently was strengthened in 1990 London Conference. Likewise, an 
International Panel on Climate Change (IPCC) was fOinled ti> study the likelihood of 
global wanning as a first step toward building an international regime. Also, a 1989 
International Convention on the Control of Transboundary Movement of Hazardous Waste 
and Its Disposal was adopted in Basel, Switzerland. In the arms race, major efforts were 
made to reduce nuclear arsenal at the international level. Last but not the least, the 
European Community continued making fin'al preparations for a "1992 United Europe." 
This may generate interest in rejuvenating the antiquated integration studies. 
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Hammerskjold Foundations has proposed radical changes in the future leadership of the 

world organization.s 

1.1.2 The New Global Agenda: Environment 

These developments are not irrelevant to prospects for international environmental 

cooperation. Indeed, some of them are likely to strengthen global cooperation in the 

years to come. Now in the 1990's as "one :;et of problems ends, almost coincidentally 

another set acquires new importance. ,,6 Although some antagonistic elements of the old 

agenda remain very much alive, they have been altered by the movement of time and 

events. In the new agenda, global environment--a m~nace potentially as great as nuclear 

war--has secured a prominent place. 

In addition, the erosion of the Cold War security and the emergence of global 

environmental issues, have created a new phenomena in international politics--redefinition 

of national security in terms of environmental threats.' Lamont Hemple predicts that the 

S See, for instance, Frederick Lister, "The Role of International Organizations in the 
1990s and Beyond," Intemational Relations 10 (1990): 101-116. lohan Kaufmann and 
Nico Schrijver, Changing Global Needs: Expanding Rolesfor the United Nations System, 
The Academic Council On the UN System, 1990. Also, Brian Urquahart and Erskine 
Childers, A World in Need of Leadership: Tomorrow's United Nations, Uppsala, Sweden: 
Dag Hammarskjold Foundation, 1990. 

6 Fred Halliday, "International Relations: Is There a New Agenda?" Millennium 20 
(1991): 58. Also, see David Newsom, "The New Diplomatic Agenda: Are Governments 
Ready?" Intemational Affairs 65 (1989): 29-41. 

, For a detailed discussion, see Gareth Porter, "Post-Cold War Global Environment and 
Security," Fletchre Forum of World Affairs 14 (1990): 332-343. 
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21st century will mark the triumph of common security over nationalsecurity.8 This 

represents an incipient transformation of thinking about world politics. 

Some scholars have gone further to link environmental crises and depletion of 

natural resources to internal political violence, international tension, and the flow of 

"ecological refugees."9 Nevertheless, the World Commission on Environment and 

Development (WCED) warns that "there is no military solution to environmental 

insecurity."IO Similarly, James Lee observes that "trees, rather than tanks, may be more 

important to ... national security".l1 

Equally important, the worldwide apprehension about the state of environment has 

led to a general recognition that environmental problems are "transnational, 

transgenerational, and transideological," --so are the solutions.12 Given this scope, 

8 Lamont Hemple, "Leaving a Century of Wars, Facing One of Environmental 
Imperatives," Los Angeles Times, Nov. 5, 1989. 

9 For a discussion, see, for instance, Paul Ehrlich, "The Global Commons and National 
Security," Schneider et al. (eds.), Climate and Geo-Sciences: A Challenge/or Science and 
Society in the 21st Century, BostonILondon: Kluwer Academic Publishers, !989. Peter 
Gleick, "Global Climate Change and Geopolitics: Pressures on Developed and Developing 
Countries," Climate and Geo-Sciences. Thomas Wilson, "Global Climate, World Politics, 
and National Security," Ved Nanda (ed.), World Climate Change: The Role 0/ 
International Law and Institutions, Boulder, CO: Westview Press, 1983. 

10 World Commission on Environment and Development, Our Common Future, New 
York: Oxford University Press, 1987. p. 19. 

11 James Lee, "The Global Environment: Challenges, Choices, and Will," Environmental 
Law Reporter 16 (1990): 10258. 

12 Carl Sagon, "Consider Earth Scared," Rocky Mountain News, June 16, 1990, p. 54, 
col. 2. 



18 

international legal and institutional structures are the only mechanisms capable of 

addressing issues of such global magnitude. 

Largely due to the UN, a global consciousness is now evolving on environmental 

issues.13 Even Third World countries, previously concerned that environmental protection 

would adversely affect their economic development, have started playing an active role 

in environmental issues. For instance, Malta's ambassador to the UN called for the 

"environmental protection of extraterritorial spaces for present and future generations. ,,14 

Likewise, Costa Rica's former President proposed a global reforestation program to halt 

and reverse the global climate changes caused by destruction of the world's forests. 1S 

So, although the UN has already set environmental diplomacy in motion, the forthcoming 

1992 UN Conference on Environment and Development will accelerate the pace of 

multilateral efforts. The Conference is expected to draft "Agenda 21 "--a plan of action 

on environmental issues for next millennium.16 

Generally, real world events determine research agendas in academia, as witnessed 

by the growing body of literature on the changing world. Resolution of global problems, 

13 "The UN has Earned Its Due," New York Times, Editorial, February 1, 1990, p. A22. 

14 Ted Morello, "Environment Tops UN Agenda," Christian Science Monitor, September 
19, 1989. p.4. 

IS Ibid. 

16 Maurice Strong, President of the 1972 Stockholm Conference, will preside over the 
1992 UN Conference. For a detailed discussion of the preparations for the Conference, 
see Strong, "ECO '92: Critical Challenges and Global Solutions," Journal o/International 
Affairs 44 (1991): 287-300. 
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however, requires cooperation between scholars and policymakers. Scholars need to offer 

pragmatic solutions to global problems and policymakers need to translate scholarly 

prescriptions into political action. This interaction consolidates the 'academic' and 'real 

world' resources to resolve global problems. 

In the area of global environment, the potential threat of an ecological disaster has 

provided a new stimulus for studies of human dimensions of global environmental change. 

Additionally, the emerging connection between national security, international peace, and 

biospheric stability appears to represent new opportunities and challenges for both 

scholars and policymakers alike. This study is a step in the direction of meeting new 

challenges and exploring the emerging patterns of cooperation in international relations. 

1.2 THE OBJEcr OF THE STUDY 

As indicated earlier, political realism is an unsatisfactory framework for explaining 

contemporary events and ongoing changes in international relations. Indeed, the realist 

vision is not in ar.cord with the frequent willingness of states to cooperate in common 

interests. Richard Falk, for instance, notes that the global commons cannot be saved 

through the traditional "conflict model" which has dominated the field of international 

relations for the past few decades.17 

In contrast to the realist view, scholars have increasingly observed cooperative 

behavior among nations. These observations have produced various theories of 

17 Richard Falk's Speech, Seeds of Peace Conference, March 3, 1990, Tucson, Arizona. 
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international regimes. The focus of regime theory has been to observe the growing 

interdependence of the international community and to identify the "principles, norms, 

rules and decision-making procedures around which actor expectations converge in a 

given issue area. "18 While regime theorists take a variety of approaches, a central theme 

is that unlike the Hobbesian view of international relations, nations are cooperating. In 

fact, the ozone regime as formalized in the 1987 Montreal Protocol on Substances That 

Deplete the Ozone Layer (hereinafter called ,"Montreal Protocol") is an example of such 

emerging patterns of global cooperation. The successful conclusion of the Montreal 

Protocol created optimism and hope for a new era of environmentnl statesmanship. 

In keeping with these new opportunities and challenges, this study deviates from 

conventional topics of international politics--conflict and war. Instead, the depletion of 

the ozone layer is addressed as a global problem which brings together the members of 

the world community in collective, cooperative action regardless of their ideological, 

socio-economic, and cultural differences. 

More specifically, this study attempts to examine the role of international law and 

institutions in shaping the Montreal Protocol--thc. central element of the ozone regime. 

The Protocol is of great significance because it is the first time that the international 

community has taken hold of an environmental problem before it became a crisis. Prior 

to this, observers wondered whether an effective international structure existed for 

18 Stephen Krasner, "International Regimes," International Organization 36 (1982): 185. 
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bringing sovereign nations together to address such problems.19 The scholarly questions 

suggested by these events are: 

1) How has the world community utilized international legal and 
institutional mechanisms to respond to a common concern--ozone layer 
depletion? and, 

2) In what ways has the process leading to the Montreal Protocol 
contributed to the development of international environmental law? 

These are process-oriented research questions with implications for a new era of 

international cooperation and new patterns of global management. Furthermore, the 

Protocol may also set a precedent for other global agreements, such as one to deal with 

global warming. Some argue that "the vehicle is there, we should get on board and ride 

it as far as it will gO."20 Before endorsing the Montreal Protocol whole-heartedly, 

however, it is necessary to assess how ozone regime is formed, what contribution it has 

made, and what lessons can be learned from this breakthrough settlement. 

1.3 HYPOTHESES 

Answers to the research questions posed in this study require an interdisciplinary 

approach, integrating science, policy, law, and institutions. Some of the existing ozone 

policymaking literature, discussed below, provides useful hypotheses. While no single 

19 Philip Shabecoff, "Ozone Agreement Is Hailed As a First Step in Cooperation," New 
York Times, May 5, 1987, pp. Cl, C7. 

20 Ibid. 
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hypothesis offers an adequate explanation of the emergence of the Montreal Protocol, 

taken together, they can be used to draw an accurate picture of the agreement reached at 

Montreal. To this end, the following hypotheses have been formulated. The roles of 

legal and institutional mechanisms are, however, the threads linking these hypotheses: 

1) International institutions have provided an essential framework and a 
norm-facilitating instrument to address the ozone issue and to negotiate a 
sophisticated and equitable regime for ozone layer depletion. 

2) The process leading to the Montreal Protocol has created a new 
generation of environmental norms, thus, contributing in a unique way to 
the development of international environmental law. 

1.4 REVIEW OF THE LITERATURE 

The Montreal Protocol represents a watershed in the way that science has 

interacted with policy and policy has responded to science.21 Indeed, physical scientists 

pioneered the way for other disciplines to initiate interdisciplinary research on 

atmospheric problems. 

In recent years, social scientists have joined others to study socio-political anti 

legal impacts of the global climate change and the ozone layer depletion. For example, 

in 1989, the International Social Science Journal published a special issue, setting a 

21 For a general discussion, see Daniel Albriton, "Stratospheric Ozone Depletion: Global 
Processes," Ozone Depletion, Greenhouse Gases, and Climate Change. Washington D.C.: 
National Research Council/National Academy of Press, 1989. 
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comprehensive agenda for social science research on atmospheric problems. Others have 

followed in suit.22 

This section begins with a brief review of scientific findings and moves to policy 

responses to ozone problem. Legal and institutional dimensions are scrutinized in the 

following section. This lays a foundation for the final section concerning the scope of 

the study which compares and contrasts this study with those discussed in the literature 

review. 

1.4.1 Scientific Findings 

Ozone, a molecule of three oxygen atoms (03) trace gas, has been known for 

many decades to exist in the stratosphere. The ozone layer shields the earth's surface 

from ultraviolet radiation which is hannful to human health, plants, and aquatic 

prganism.23 

22 For example, see M.S. Soroos, "Adding Green to the International Studies 
Curriculum," International Studies Notes, Special Issue, 16 (1991). Soroos, "The Human 
Dimension of Global Change Programme: A Proposed Agenda for the International 
Studies Association," International Studies Notes 14 (1989). Also, "Human Dimensions 
of Global Environmental Change: Proposals for Research," Report of a Chinese-U.S. 
Workshop, 12-16 May 1988. H.K. Jacobson and C. Shanks, Report of the Ann Arbor 
Workshop on an International Social Science Research Program on Global Change. 
Institute of Social Research, University of Michigan, 1987. 

23 For a detailecl discussion of the potential effects of the ozone depletion on health, see 
James Titus, ed., Effects of Changes in Stratospheric Ozone and Global Climate, vol. 1, 
U.S. Environmental Protection Agency and United Nations Environment Programme, 
1986. 
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Beginning in the 1960s, increasing quantities of Chloroflurocarbons (CFCs) have 

been released into the atmosphere. CFCs are a major group of industrial chemicals used 

as aerosol, refrigerants, solvents, cleaners, and in industrial processes. It was initially 

believed that CFCs were harmless to the environment. But a landmark discovery by two 

chemists changed this conception. In 1974, Mario Molina and F. Sherwood hypothesized 

that there might be a link between CFCs and ozone depletion. One of the important 

aspects of CFCs and other greenhouse gases is their long lifetime in the atmosphere. 

Molina and Sherwood estimated the lifetime to be 40 to 150 years. Thus, full recovery 

of the earth's atmosphere will take many years after the emission of these agents into the 

atmosphere is tenninated.24 

These scientific findings created a hot political debate between industry and 

environmentalists in the United States. Industry labeled the study, "speculative, without 

a shred of real-world evidence."2S Environmentalists demanded action to curb CFCs. 

Further research did validate the earlier findings of Molina and Sherwood,26 

In the spring of 1985 the discovery of the so-called ozone "hole" over Antarctica 

added more scientific evidence to the debate. Joe Farman's 1985 analysis of ozone data 

collected at the Halley Bay Research Station in Antarctica first alerted the world to the 

24 Robert Watson, "Atmospheric Ozone," in James Titus, supra note 23, p. 71. 

2S Stephen H. Schneider, Global Warming: Are We Entering the Greenhouse Century? 
San Francisco: Sierra Club Books, 1989, p. 221. 

26 Robert Watson et al. Present State of Knowledge of the Upper Atmosphere: An 
Assessme!lt Report. NASA Ref. Pub. 1208, 1988, Ozone Trend Panel. 
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"hole." Growing evidence that the ozone layer was thinning, brought fears of more skin 

cancer, damage to crops and fisheries, and drastic changes to earth's climate. Considering 

the proponion of the ozone "hole" problem, the world began to seem a to be a more 

dangerous and unpredictdble place.27 A consensus was emerging in the scientific 

community that man-made chemicals are responsible for the rapid depletion of the ozone 

layer. In the face of this scientific consensus and increasing pressure from the public, 

politicians had no option but to take serious action to regulate the production and use of 

ozone-depleting chemicals. 

1.4.2 Policy Responses 

Traditionally, policymaking has been regarded as the exclusive domain of national 

and sub-national governments. Indeed, the definition of public policy given by Thomas 

R. Dye, "what governments choose to do or not to do,,,28 leaves policy making at the 

international level outside of the scope of policy studies. The reason behind this neglect, 

Marvin Soroos says, is "the widely held but questionable notion that policies are 

rI Fred Pearce, Turning Up the Heat: Our Perilous Future in the Global Greenhouse. 
London: The Bodley Head, 1989, p. 13. 

28 Thomas Dye, Understa"..ding Public Policy, Sixth Edition, Englewood Cliffs, N.J.: 
Prentice-Hall, 1986, p. 1. 
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exclusively the product of governments of a type that does not exist at the international 

level. ,,29 

While international organizations have been involved in global policymaking 

since their inception, the study of global policies has not received attention in academia 

until recently -- in part due to the success of the Montreal Protocol.30 Global policies 

are "the product of the international community as a whole. ,,31 Most global policies, 

Soroos says, are set forth in "treaties, or resolutions which are adopted either in the 

regular meetings of the central organs of the United Nations, in the affiliated specialized 

agencies, or in ad hoc conferences convened to focus world attention on a particular 

problem of widespread concern. ,,32 

29 Marvin Soroos, Beyond Sovereignty: The Challenge o/Global Policy. Columbia, SC: 
University of South Carolina Press, 1986, p. 19. 

30 For example, on the diplomatic history of ozone policymaking, see Richard Benedick, 
Ozone Diplomacy: New Directions in Safeguarding the Planet. Cambridge, MA: Harvard 
University Press, 1991. On comparative case studies, see David Feldman, Managing 
Global Climate Change Through International Cooperation: Lessons From Prior 
Management Effons. ORNLtrM 10914, Oak Ridge, TN: Oak Ridge National Laboratory, 
1990. On science and policy interaction, ~ee Peter Morrisette, "The Evolution of Policy 
Responses to Stratospheric Ozone Depletion," Natural Resources lournallO (1989): 793-
820. On general environmental policy issues, see L.K. Caldwell, International 
Environmental Policy: Emergence and Dimensions. 2nd Edition, Durham, NC: Duke 
University Press, 1990 and H.K. Jacobson and D.A. Kay, eds. Environmental Protection: 
The International Dimension. Totawa, NJ: Allanheld, Osmun. For a general policy 
perspective on global issues, see Soroos, supra note 29. 

31 Soroos, supra note 29, p. 20. 

32 Ibid. 
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Many scholars have studied international environmental policies and agreements. 

One of the first works on the internatiolial dimension of environmental policies was 

written by Jacobson and Kay. In a systematic study, published in 1983, Jacobson and 

Kay examined eleven case studies including ozone depletion and global wanning, and 

identified the factors that appear to contribute to the sponsoring international 

organization's effectiveness.33 They identified two broad categories of variables that 

seem to have contributed to the different level of effectiveness among international 

organizations. Background variables relate to the characteristics of the problem, 

characteristics of the governments involved, and the attitude of publics and governments 

toward the problem. Organizational variables relate to the structural aspects of an 

international agency. 

While Jacobson and Kay focus on organizational effectiveness. Caldwell provides 

a "history and chronology of international cooperation on environmental issues. ,,34 His 

book, llllemariolZal EnvirolUnemal Policy, is an interesting mix of snap-shots taken from 

various environmental policies, programs, and institutions. Caldwell assens that nations 

with diverse ideological backgrounds can work together when faced with a common 

thre-at This is what he calls "the politics of antagnostic cooperation," which is "the only 

strategy realistically available to defend the earth against human egoism. aggression, and 

33 Jacobson and Kay. supra note 30. pp. 324-27. 

34 Caldwell. supra note 30. p. 3. 
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lack of foresight. ,,3S Although Jacobson and Kay and Caldwell provide valuable insights 

into international cooperation on environmental protection, they place little emphasis on 

international legal and institutional mechanisms which bring nations together and make 

such cooperation possible. 

The Montreal Protocol's success and its ramifications for future international 

cooperation has generated a growing interest among scholars and policymakers to 

scrutinize the Protocol from different perspectives. Peter Morrisett's study des~ribes the 

scientific research and policy decisions leading up to the Montreal ProtOCl)1. He suggests 

that the process of ozone policy consists of two stages. In the first stage, ozone depletion 

emerged as a domestic problem in the United States and some other countries and 

governments took limited action to ban CFCs. Later, as scientific consensus emerged and 

public concern grew, ozone layer depletion became an international concern clearly 

requiring global action. Morrisette identifies three factors contributing to an 

understanding of the sources of the Montreal Protocol-- scientific consensus, public 

concern, and the availability of substitutes for CFCS.36 Thus, according to Morrisette, 

domestic factors played a major role in the emergence of ozone policy and its subsequent 

shift to an international arena. 

Similarly, Hahn and Richards' article, The InrernationaUzation of EnvirolUTlenral 

Regulation, places emphasis on the dominant role of domestic politics in forming and 

3S Ibid., p. 5. 

36 Morrisette, supra note 30, p. 794. 
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shaping international environmental agreements.37 They have examined five cases of 

environmental agreements dealing with air pollution. They argue that forces contributing 

to this growing use of international agreements are scientific, psychological, economic, 

and political.38 Their findings suggest that those factors affect the likelihood of 

emerging international agreements. 

David Feldman has focused on three "successful cases of international 

cooperation" -- regulating the use and transpon of nuclear materials, controlling pollution 

in regional seas, and minimizing ozone depletion -- which, according to him, can be used 

as models for future international cooperation. He critiques the realist theory and suggests 

an alternative approach which he calls an "incremental and iterative social learning 

process" to enhance international cooperation. This approach, says Feldman, takes into 

account other non-state actors who play an imponant role in shaping international 

agreements. 

While these three studies focus on the Montreal Protocol from different 

perspectives, Richard Benedick, the principle U.S. negotiator at Montreal, provides yet 

another vantage point from which to evaluate the Protocol's ramifications. As an insider, 

he describes the diplomatic history of the evolution of the ozone policy and obstacles in 

the way of the Protocol negotiation which were finally ~vercome by what he calls a "new 

37 Roben Hahn and Kenneth Richards, "The Internationalization of Environmental 
Regulation," Harvard International Law Journal 30 (1989): 422. 

38 Ibid., pp. 424-5. 
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global diplomacy." He puts great emphasis on close collaboration of policymakers and 

scientists in the process of negotiation. 

Literature on the policy responses can be classified into three groups: general 

works on environmental policymaking (Kay and Jacobson, Caldwell), studies with some 

emphasis on the ozone issue (Morrisette, Hahn and Richards, Feldman), and the history 

of ozone diplomacy (Benedick). As will be discussed later, the present study shares very 

little with those reviewed above, as none of them systematically focused on the role of 

international legal and institutional mechanisms in shaping the ozone regime. I now tum 

to what I consider an important link in the international policymaking process, namely, 

law and institutions. 

1.4.3 The Legal and Institutional Dimensions 

International law and institutions play an indispensable role in the global 

policymaking process and enhancement of international cooperation. As Falk points out 

"international coopemtion implies structure aneJ, structure requires rules and 

institutions. ,,39 Indeed, international law and international public policy are two sides 

of the same coin. Neither should be studied in isolation from the other. 

39 Richard Falk, supm note 17. 
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1.4.3.1 The Nature of International Law 

International law is unlike law in a domestic system.40 This distinction puts the 

"legitimacy" of international law as a "real law" under serious question. For example, 

John Austin defines international law as rules of "positive morality,,41 with no police 

or enforcement behind it. Francis Boyle rejects Austin's definition as a serious 

"methodological error." International and municipal legal systems are fundamentally 

different. The former is "one of customary law, while the latter is characterized as one 

of.statuary law."42 

Traditionally, inteIllational law has been regarded as a "body of rules and 

principles binding upon ... states in their relation with one another. ,,43 This concept of 

international law, based on twin pillars of sovereignty and coercion, does not recognize 

any role for policy. Thus, the separation of law and policy has formally been accepted 

in the traditional approach. 

40 Gidon Gottlieb, "The Nature of International Law: Toward a Second Concept," 
Richard Falk et al., eds., International Law: A Contemporary Perspective, Boulder, Co: 
Westview Press, 1985, p. 187. 

41 Quoted from John Austin in Francis Boyle, World Politics and International Law. 
Durham: Duke University Press, 1985, pp. 19-20. 

42 Boyle, p. 19. 

43 J.L. Brierly, The Law of Nations. New York: Oxford University Press, 1963, p. 1. 
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While traditional international law retains its validity for regulating diplomatic 

inter-state relations44 the proliferation of new states, the expansion of subject-matter of 

international law, and scientific and technological revolution are some important factors 

that have created a pressing need for a different type of international law. 

Irvin L. White characterizes this modern concept of law an "intemationallaw-in-

action, the law which is observed and used rather than internationallaw-in-books, the law 

stated by publicists but not necessarily observed in practice." This new law is founded on 

"social interdependence" and is an integral part of international politics. Julius Stone calls 

the new law a "homocentric law," centered on "human inhabitants of the planet and the 

condition of their physical life, demands, aspirations and expectations. ,,45 

During the past few decades, leading international legal scholars have become 

increasingly sensitive to studying international law within its socio-political context. 

International lawyers, as Richard Falk points out, can not afford to "hold constant the 

context within which law is created and applied ... ,,46 Some impressive studies along 

these lines have been made by Wolfgang Friedmann, Francis Boyle, Richard Falk, Myres 

McDougal, Micheal Reisman, and Edith Brown Weiss. 

44 Wolfgang Friedmann, The Changing Structure of International Law, New York: 
Columbia University Press, 1964. 

45 Julius Stone, Vision of the World Order: Between State Power and Human Juslice. 
Baltimore: Johns Hopkins University Press, 1984, p. 10. 

46 Richard Falk, "New Approaches to the Study of International Law," American Journal 
of International Law 61 (1967): 479. 
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Friedmann finds the traditional approach to the study of international law 

unpersuasive. Such an approach, he says, is fundamentally limited because it "fails to see 

the interrelationship of international law and the society in which it exists. ,,47 

International law must be responsive to changing social realities and to the social needs 

generated by those changes. Traditional international law, "law of coexistence," says 

Friedmann, has proved to be inadequate to address modern needs and developments. 

Thus, the new concept of international law, "law of cooperation," has emerged to fill the 

existing gap in the study of international law. This move from an essentially "negative 

code of rules of abstention" to "positive rules of cooperation" has had a significant impact 

on the study of international1a\v.48 

Francis Boyle in World Politics and International Law provides a functionalist 

framework for the study of law and politics. In response to political realists, he argues 

that international law and organizations are not only relevant to international politics but 

are inseparable from "high political issues." To support his argument, he develops a 

frame of analysis to study the dynamic interaction of law and politics during the Entebbe 

"crisis." The functionalist analysis suggests that government policy decisions in times of 

international crises consist of both legal and political dimensions in a state of constant 

interaction with each other. Boyle shows that international law and institutions can 

47 Friedmann, supra note 44, pp. 76-77. 

48 Ibid., pp. 82-6. 
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provide a neutral environment by first slowing down a crisis and then by finding an 

equitable solution acceptable to parties in the conflict. 

While Boyle's functionalist approach attempts to narrow the gap between law and 

politics, McDougal and his collaborators have developed a universal, future-oriented and 

complex frame of inquiry based on "human dignity" to study international law.49 For 

McDougal, international law is the whole process of "authoritative decision-making" --

a process involving a variety of individuals, interests and levels of interaction. Thus, the 

role of law is to realize the values of human dignity. In spite of its theoretical richness, 

McDougal's world public order approach has been criticized for, among other things, 

transposing western values from a domestic to an international arena.so 

Richard Falk and his colleagues in the World Order Model Project (WOMP) make 

a "complementary attempt to adapt McDougal's orientation toward world order to the 

specific circumstances of a global reform movement . ,,51 The term "world order" refers 

to the systematic creation of a "more dependable international environment which would 

lead to a significant reduction of violence and the improvement of the quality of life 

49 M. McDougal and H. Lasswell, "The Identification and Appraisal of Diverse Systems 
of Public Order, " Richard Falk et al., eds., International Law: A Contemporary 
Perspective. Boulder, CO: Westview Press, 1985. 

so See Boyle (1985), Fnlk (1985), Stone (1984), and Springer (1983). 

51 Richard Falk, "A New Paradigm for International Legal Studies: Prospects and 
Proposals," Falk et al., eds., International Law: A Contemporary Perspective. Boulder: 
Westview Press, 1985, p. 684. 
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throughout the globe. ,,52 Falk believes that significant "reorganization of international 

life" is presently taking place which challenges the existing Westphalian legal order. This 

reorganization is based on two principles of increased "central guidance" and an increased 

role for "non-territorial" actors. For Falk, this transition from the Westphalian order to 

a new order based on "central guidance" is a paradigm shift in the Kuhnian sense of the 

tenn. Falk's proposal in WOMP " ... rests upon an acceptance of human solidarity and 

all its implications ... ,,53 TItus, both Falk and McDougal are seeking a frame of reference 

to create a new global order b&sed on human beings rather than the sovereign states that 

dominate the present international legal order. 

Unlike the future-oriented studies of McDougal and Falk, Michael Reisman and 

his colleagues have developed a "new genre" in the study of international law.54 

Reisman's 'international incidents' approach, like other policy-oriented studies mentioned 

earlier, relates law to the texture of life. Nevertheless, it is an entirely innovative approach 

in the sense that it identifies the incident itself as the law-shaping event. Falk calls 

Reisman's work an "intellectual breakthrough" which "comes from persevering in a 

52 Kratochwil, F., "Of Law and Human Action: A Jurisprudential Plea for a World Order 
Perspective in International Legal Studies," Falk et al., eds., International Law: A 
Contemporary Perspective. Boulder: Westview Press, 1985, p. 646. 

53 Falk, supra note 51, p. 655. 

54 Michael Reisman and A. Willard, International Incidents: The Law That Counts in 
World Politics. Princeton, NJ: Princeton University Press, 1988. 
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slightly different way of perceiving reality."ss Reisman and his colleagues have 

extended the reach of policy-oriented jurisprudence in a challenging new direction. 

According to Reisman, "the normative expectations that political analysts infer from 

events are the substance of much of contemporary internationallaw."s6 Reisman is very 

critical of the formalistic approach to the study of international law. He argues that: 

... [the] methods for understanding and manipulating international law that 
rely solely on formalistic analyses of text are not particularly useful for 
scholarly, pedagogical, or practical purposes. S7 

Although Reisman's approach is in early stages of development, he hopes that it will 

create interest in the "incident" as an indicator of law. 

Edith Brown Weiss's contribution is another innovative, albeit controversial, 

approach to the study of international law.s8 Her recent book, In Fairness to Future 

Generations, focuses on anticipatory approaches that provide policymakers with an 

understanding and the tools needed before issues reach a crisis stage. According to 

Weiss, "all countries have an intergenerational obligation to protect future generations as 

ss Richard Falk, "The Validity of the Incident Genre," The Yale Journal of International 
Law 12 (1987): 376. 

S6 Reisman, supra note 54, p. 5 

57 Ibid., p. 264. 

58 For a controversial discussion, see American Journal of International Law 48 (1990): 
199-212. Specifically, see Anthony D'Amato, "What Obligations Does Our Generation 
Owe to the Next?" in the same volume. 
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a class. "S9 Thus, the focus is on the relationship that each generation has to other 

generations in using the natural and cultural resources of our planet.60 What makes her 

contribution different from others is her anticipatory approach to global issues which may 

affect future generations. In a preface to her book, Richard Falk argues that while the 

traditional domain of international law remains important, international law should also 

expand its focus in order to anticipate problems facing human well-being. 

To sum up, international law literature suggests that there is an evolutionary 

movement from the traditional rule-oriented approach which studies law in isolation from 

its socio-political context to a policy-oriented focus which emphasizes the dynamic 

interaction of law and policy. Furthermore, recent developments, especially the increasing 

concern about the severity of atmospheric threats to the quality of life, are opening new 

horizons to "anticipatory" international law. The anticipatory approach provides 

policymakers with a legal framework within which to address issues before they result 

in catastrophe. 

S9 Edith Brown Weis3, In Fairness to Future Generations: International Law, Common 
Patrimony, and !mergenerational Equity, New York: Transnational Publications, 1989, 
p.26. 

60 Ibid., p. 21. 
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1.4.3.2 International Law of Environment 

As far as an environmental branch of international law is concerned, one can argue 

that its development has been slow, sporadic, and inadequate to meet the global 

challenges. Ved Nanda traces these shortcomings to the horizontal nature of an 

international society lacking centralized authority to prescribe norms.61 Nonetheless, 

with the increasing awareness of environmental problems and the need to address them 

in a legal framework, international legal scholars have begun to focus on environmental 

issues. The contributions of Jan Schneider and Allen Springer provide a general survey 

of environmental law from different perspectives while Nanda's article focuses on the 

ozone issue and U.S. domestic policy to implement the Montreal Protocol's provisions. 

Jan Schneider takes a "world public order" approach to study the legal dimensions 

of environmental problems.62 For Schneider, there is an ecological dimension to all 

authoritative decisions in all political communities.63 The right of all people to 

"freedom, equality, and adequate conditions of life in an environment that permits a life 

of dignity and well-being" is what our concerns with the human environment is all 

61 Ved P. Nanda, "Stratospheric Ozone Depletion: A Challenge for International Law 
and Policy," Michigan Journal of International Law 10 (1989): 482-525. 

62 Jan Schneider, World Public Order of Environment: Towards an International 
Ecological Law and Organization. Toronto, Canada: University of Toronto Press, 1979. 

63 Ibid., p. 4. 
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about.64 She sees the progress towards a more ecologically sound world order as 

contingent upon the progressive development of internationallaw.65 

Allen Springer has an entirely different focus.66 He is critical of the policy-

oriented world public order approach to the study of international law. The failure of 

world public order to provide: 

some realistic basis for separating legal obligations from relative and 
changing policy preferences, raises serious doubt about whether a useful 
discipline of international environmental law is possible within its [world 
public order] framework.67 

Although Springer admits that he is biased towards the traditional approach which makes 

a clear distinction between law and policy, he adds that the separation of law and policy 

is not to "disregard the significance of non-binding resolutions, declarations of principles, 

and other policy statements. ,,68 He concludes that through treaty obligations, evolving 

customary norms, and international organizations, meaningful steps can be taken to 

protect the global ecology. 69 

64 Ibid., p. 67. 

65 Ibid., p. 68. 

66 Allen Springer, The International Law of Pollution.· Westport, Connecticut: Quorum 
Books, 1983. 

67 Ibid, p. 48. 

68 Ibid., p. 54. 

69 Ibid., p. xiv. 
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Unlike Schneider and Springer, Nanda provides a legal framework within which 

policymakers can effectuate their preferred policies on ozone layer depletion. He draws 

attention to the inadequacy of the norms of international law concerning the environment. 

However, he is convinced that recent developments have made significant contributions 

to the establishment of the "substantive and procedural norms of international 

environmental law .. .'I7O Clearly, it seems that the Montteal Protocol has been 

instrumental in accelerating the pace of environmental norm-creation and generating 

enthusiasm for the role of law in coping with the emerging environmental problems. 

1.5 SCOPE AND PROCEDURE OF THE STUDY 

While all these studies have contributed to our understanding of general 

environmental problems and, to some extent, the Montteal Protocol, a commonality most 

of them share is the neglect of the role of international law and institutions in shaping the 

ozone regime. In contrast, this study attempts to rectify those shortcomings by fecusing 

on the interactions of science, policy, law, and institutions during the process of ozone 

policymaking at the global level. Specifically, the study differs in the following ways: 

First, as indicated earlier, international institutions play an important role in global 

policymaking and the promotion of international cooperation. Indeed, the United Nations 

has been the principal international forum for processing legal and political problems 

concerning environment. None of the existing literature has systematically focused on the 

70 Nanda, supra note 61, p. 497. 
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role of international institutions in the events leading to the 1985 Vienna Convention and 

1987 Montreal Protocol. William C. Clark refers to inattention to institutional 

dimensions: 

Unfortunately, we have little understanding of why our institutions have 
coped better with some long-term, large-scale environmental problems than 
with others. We know even less about how our present institutional 
structure might be redesigned better to cope with the increasing scale and 
urgency of global change.71 

As to the second part of Clark's statement, it is beyond the scope of this study to 

offer a blue-print for "redesign" of existing institutions. Indeed, international institutions 

have proved capable of addressing global problems whenever the member states have 

given them a chance to do so. In the post-Cold War era, international institutions have 

emerged a little battered but essentially intact after long struggles to survive amid the 

ideological battles. 

Moreover, several unsuccessful efforts in the past to refornl the UN have caused 

a "restructuring fatigue" among both the members and the UN Secretariat. Martin 

Rochester paints the dilemma of UN refonn in this way: 

... those reform proposals which appear feasible also seem trivial in their 
impact, while those which are potentially far-reaching seem the least 
practicable.72 

'11 William Clark, "The Human Ecology of Global Change," International Social Science 
Journal 121 (1989): 336. 

72 Martin Rochester, "Global Policy and the Future of the UN," Journal of Peace 
Research 27 (1990): 152. On the UN reform, see ''The United Nations System: Prospect 
and Proposals for Reform," New York JourlUll of International Law and Politics 22 
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In spite of this, as discussed previously, efforts are underway to strengthen the world 

organization. Similarly, the United Nations Environment Programme (UNEP) will be the 

target of reorganization and task expansion in the 1992 forthcoming UN Conference on 

Environment and Development 

This study attempts to illustrate the importance of multilateral cooperation in 

global resource management and the role of international law and institutions in making 

this cooperation possible. In fact, the evolution of the ozone policy shows that no single 

country or even a group of countries can effectively cope with global environmental 

threats. 

Using regime theories as a methodological framework, the study intewates policy, 

law, and institutions to show how they internct to create understanding, obligations, and 

practices in international relations. Traditionally, regime analysts have focused on a 

'hegemonic power' and 'predictable and rational behavior of actors' to explain 

international cooperation. 

By contrast, I would argue that neither 'power' nor 'self-interest' was detennining 

factor in the formation of the ozone regime. Indeed, the fate of the planet earth should 

not be left to the power of a 'hegemon' or 'self-interest' of a single or a group of political 

actors. As Richard Falk puts: 

(1990): 597-793. 
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The complexity and interdependence of the present world system mean 
that it is much costlier to leave certain kind of interaction either to chance 
or the self-interest of particular states ... 73 
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Rather, I would make the case that UNEP was instrumental in making the ozone regime 

a successful reality. 

Second, the role of international law in the forming of the ozone regime is 

significant in two major respects: 

(1) International law has provided policymakers with a cooperative legal 
framework within which to articulate their policy preferences and to reach 
agreement on the reduction of ozone depleting chemicals. 

(2) During this process a new generation of environmental norms has 
emerged which has accelerated the development of international 
environmental law. 

These legal and institutional aspects of the ozone regime have largely remained 

unexplored in the existing literature. In fact, the study of legal and institutional 

dimensions have taken a "back seat" in favor of other aspects of the ozone regime in the 

literature. 

Referring to the "reactive" nature of the law, Garrett Hardin has noted that "[t]he 

law, always behind the times, requires elaborate stitching and fitting to adopt it to this 

newly perceived aspects of the commons.,,74 I would argue that: 

73 Richard Falk, Forward (0 Law-l"vlaking in the Global Community by Nicholas Onuf, 
ed., Durham, NC: Carolina Academic Press, 1982, p. viii. 

74 Garrett Hardin, "The Tragedy of the Commons," Science 162 (1968): 1245. 
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(1) The ozone regime has indeed put the law ahead of times by addressing 
a potential threat before it becomes an actual one, thus, moving 
international law from reactive to anticipatory law; 

(2) International law has influenced, and indeed, det~rmined the course of 
decision actually taken by policymakers, and, finally 

(3) The Montreal Protocol--the central element of the ozone regime--has 
contributed to the development process of an encompassing law of the 
atmosphere. 

44 

In short, though the central focus of this study is the role of international law and 

institutions in the forming of the ozone regime and its implications for future global 

resource management, general international cooperation remains a framework and 

backdrop of the study. 

1.6 ORGANIZATION OF THE STUDY 

The first chapter has focused on defining the problem, delineating research goals 

and method, and reviewing existing literature on scientific findings, policy responses, and 

legal and institutional dimensions of ozone layer depletion. Scope, procedure and 

organization of the study are also discussed in this chapter. 

The second chapter sets the stage for the subsequent examination of the hypotheses 

discussed earlier. Thus, it traces the evolution of the Qzone issue and its emergence to 

the political agenda. Moreover, the major forces (e.g., scientists, the media, and the 

public at large) that set political efforts in motion are analyzed. 
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In the third chapter the discussion shifts to the evolution of multilateral 

mechanisms to deal with the ozone problem. This involves not only a consideration of 

the mechanisms themselves but also an examination of the institutional context in which 

they have developed. In this chapter, regime theories are being used as an analytical 

frame to integrate policy, law, and institutions to show how their interactions create 

understanding, obligations, and practices in international relations. Specifically, the 

interaction of law and policy is illustrated throughout the regime-building process. 

The unique nature of the Montreal Protocol can only be fully appreciated when 

it is contrasted with its precursors. Thus, the fourth chapter places the Protocol in the 

context of customary law of state responsibility and transfrontier pollution which have 

influenced the development of the 1985 Vienna Convention and its 1987 Montreal 

Protocol. The chapter focuses on the multi-level and evolutionary development of 

international environmentallaw--from Trail Smelter to the Montreal Protocol. Here, the 

law of state responsibility, historic judicial decisions, UN resolutions and declarations, 

and multilateral treaties on transfrontier pollution are. analyzed. Then, the contributions 

of the Vienna Convention and the Montreal Protocol to the development of substantive 

and procedural norms are examined and their purpose and content are discussed. 

The final chapter attempts to synthesize and analyze the results of the study in 

order to offer an explanation for the formation of the ozone regime which will answer the 

research questions posed in this study: "What roles have international law and 

organizations played in shaping the ozone regime and what contribution has the ozone 
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regime made to the development of international environmental law?" Several 

conclusions and suggestions as to the enhancement of international cooperation and 

management of global resources are also offered. 
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CHAPTER 2 

EMERGENCE OF THE OZONE ISSUE ON GLOBAL POLITICAL AGENDA 

This ch .. ~pter traces the evolution of the ozone layer issue from an obscure concern 

of a few scientists to one of the most prominent environmental problems of our time. 

Specifically, it examines the distinct roles of scientific community, the public at large, and 

various governments in the shifting of the ozone layer issue from an intra-national to the 

global political agenda. Particular emphasis is placed on how "epistemic communitieslll 

translated their knowledge into political pressure and influenced ozone layer policymaking 

in national and international settings. Finally, national responses to the ozone problem 

are discussed and analyzed. 

I Peter Haas defmes "epistemic communities" as a lIacientific community of experts 
sharing a belief in a common set of cause and effect relationships as well as common 
values ... " See Peter M. Haas, "Do Regimes Matter: Epistemic Communities and 
Mediterranean Pollution Control," International Organization 43 (1989): 384. Also, Peter 
M. Haas, Saving the Mediterranean: the Politics of International Environmental 
Cooperation, New York: Columbia University Press, 1990, pp. 52-63. For a related 
discussion of the role of knowledge-based epislemic communities in international 
organizations, see Ernst B. Haas, When Knowledge is Power: Three Models of Change 
in International Organizations, Berkeley: University of California Press, 1990, pp. 267-
307. 
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2.1 HISTORICAL BACKGROUND 

By any standard, the speed with which environmental concerns have established 

themselves on the global political agenda has been phenomenal. The environmental 

movement has cut across religious, national and political divides and has spread to almost 

every country on earth. It has generated new bodies of legislation, encouraged critical 

assessment of traditional economic priorities, and mobilized strong public support. Today, 

environmental issues condition domestic policy-making and international relations. 

Indeed, environmentalism has "spawned a conceptual revolution of Copernican 

proportions. ,,2 

Awareness of environmental predicaments certainly existed long before the 1970s 

when fragility of the human environment began to receive global recognition. 

Nonetheless, some of the most compelling statements about the neglected needs of our 

~iosphere have been made since the 1960s. Rachel Carson's revelation about pesticide 

pollution in "Silent Spring" (1962), Garrett Hardin's "Tragedy of the Commons" (1968) 

and the "Limits to Growth" report to the Club of Rome (1972) are examples of writings 

that have consistently inspired a concerned public. 

Similarly, a flurry of highly visible environmental disasters have aroused public 

apprehension about the dire consequences of a defiled environment. Some of the major 

calamities include massive oil spills from supertankers, "Torrey Canyon" (1967) and the 

2 John McCormick, Reclaiming Paradise: The Global Environmental Movement, 
Bloomington and Indianapolis: Indiana University Press 1989. p. viii. 
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"Amoco Cadiz" (1978), the release of deadly chemicals from Union Carbide's plant at 

Bohpal (1984), and the explosion of the Soviet nuclear power plant at Chernobyl (1986) 

with its subsequent radioactive fallout. 

The effects of most early environmental disasters, however, were feit only locally 

or, at most, regionally, because governments tended to respond wit" immediate unilateral 

action. At that time there were no coordinated mechanism by which to address 

environmental deterioration at the international level. This was in spite of the increasing 

political significance of the issue in many industrialized countries. Indeed, until 1972, 

international organizations played a marginal role in protection of the environment and 

only sporadic actions tended to be taken by UN agencies on specific types of 

environmental problems. For instance, in the late 1960s, the International Maritime 

Organization (IMO) negotiated a number of international agreements to limit oil pollution 

damage resulting from accidental oil spills.3 

It was clear by the early 1970s that environmental efforts were scattered, 

overlapping, and inadequate to meet the global environmental challenge. Richard Gardner 

in his article, "Can the UN Lead the Environmental Parade?", expressed concern over the 

slow pace of UN action on environmental protection: 

3 The International Convention Relating to Intervention on the High Seas in Case of Oil 
Pollution Casualties (1969), the International Convention on Civil Liability for Oil 
Pollution Damage (1969) and, two years later, the International Convention on the 
Establishment of an International Fund for Compensation for Oil Pollution Damage 
(1971), are additional examples of early efforts at the international level. 
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Almost everyone is now marching under the banner of environmental 
defense. The UN ought to be marching out in the front. It joined the 
parade very late, after the parade passed its door. Whether and how it can 
exercise any real leadership in this area is a question that concerns not 
only environmental specialists but also students of international law and 
organizations.4 
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While it is true that prior to the early 1970s the UN was not diligently involved 

in environmental problems, the rapidity and depth of the UN's movement into 

environmental protection since 1972 has been rather remarkable. Mobilized by a sense 

of urgency, the UN convened the first global environmental conference which marked a 

turning point in environmental politics. 

2.1.1 The UN Stockholm Conference 

Global conferences in the United Nations system emerged as a major phenomenon 

of the 1970s. Peter Willetts identifies three features of the global conferences: universal 

governmental participation, strong non-governmental representation, and global media 

attention. S The primary purpose of the global confere~ces was to change priorities in the 

global agenda by "adding a new issue, redefining the nature of an existing issue, giving 

4 Richard Gardner, "Can the UN Lead the Environmental Parade?" Proceedings of the 
American Society of International Law 64 (1970): 211-214. 

S Peter Willettes, "The Patterns of Conferences," in Paul Taylor and A.J.R.Groom , eds., 
Global Issues in the United Nations' Framework, New YOiX: St. Martins Press, 1989, p. 
35. 
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more attention to an issue, possibly in order to resolve the issue, or creating ~a new 

institution, witb its own fonnal agenda devoted to the issue."6 

The inaugural UN conference on the environment was the first of a series of 

global conferences that focused on a single issue. More narrowly defined e:ological 

problems were addressed at subsequent conferences on food (1974), population (1974), 

human settlement (1976), desertification (1977), water (1977), agrarian refonn and ruml 

development (1979), and new and renewable sources of energy (1980). The United 

Nations Conference on the Human Environment (UNCHE), held June 5-16 1972, in 

Stockholm, added a totally new issue to the global agenda and addressed political, social, 

and economic problems associated with the environment. It also created a new 

institution, UNEP, to coordinate environmental activities within the UN system. 

The objective of the conference was to "provide a fmmework for comprehensive 

considelation within the United Nations of the problems of the human environment" and 

to "focus the attention of the governments and public opinion on the importance and 

urgency of this question ... ,,7 The Conference brought together representatives from 113 

nation-states, intergovernmental and non-governmental organizations and a large group 

of journalists from around the world. It also provided a forum for developing and 

developed countries to debate their differing perceptions of environmental priorities; and, 

finally, it created a fundamental shift in the direction of the global environmental 

6 Ibid., 43. 

7 GA Resolution 2398 (23), U.N. GAOR (18), U.N. Doc. An218 (1968). 
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movement. In spite of disagreements on a number of issues, the "Stockholm spirit of 

compromise" prevailed. The Conference, said MaUllce Strong, launched a "new liberation 

movement to free men from the threat of their thraldom to environmental perils of their 

own making. ,,8 

The Conference adopted a series of now historic documents, namely, the 

"Declaration on Human Environment," the "Declaration of Principles," and the "Action 

Plan. ,,9 The most significant accomplishments of the Conference were, among other 

things: 

(1) increasing public awareness through environmental education, citizen groups, 
and media; 

(2) institutionalization of "environment" at national levels specially in developing 
countries; 

(3) enhancement of international cooperation to develop international 
environmental law; 

(4) creation of UNEP; and, last but not least, 

(5) emphasis on scientific research to find solutions to environmental problems. 

Nevertheless, the threat posed to the ozone layer by CFCs, like many other 

recently discovered environmental problems, was not known to exist in 1972. At the time 

of the conference, a heated debate on the relationship between ozone depletion and 

8 See Environment Stockholm published by the Center for Economic and Social 
Information at United Nations European Headquarters, Geneva, 1972, p. 14. 

9 Ibid., pp. 2-4. 
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supersonic commercial aircrafts (SSTs) was going on in scientific and political circles. 

The ozone-CFC question is, however, a post-Stockholm phenomenon thanks to a short 

paper by Molina and Rowland published in Nature in 1974.10 Since 1972, science has 

discovered new dangers and, of course, will continue to do so. Additionally, newly 

discovered environmental problems have been found to be more pervasive and 

complicated than was apparent in 1970s. 

2.2 SCIENCE AND ENVIRONMENT POLICY 

Science is perhaps the most universalistic force in modem society that transcends 

geographic boundaries and culture. Many effects of scientific and technological 

"progress" are global. John Von Neumann anticipated such globalization of science when 

he asked whether technology was making the world's fragmented political and geographic 

institutions obsolete.ll The advance of science has always affected the political fortunes 

of nations, but it is Ilnly in recent times that science has become influential in political 

decision-making. Referring to interaction of science and public policy, Lynton Caldwell 

argues that "the advancement of science has been roughly coincident with the 

10 M.J. Molina and F.S. Rowland, "Stratospheric Sink for Chlorofluromethanes: Chlorine 
Atom Catalyzed Destruction of Ozone," Nature 249 (1974): 810. 

11 John Von Neumann, "Can We Survive Technology?" Fortune 51 (1955): 106-108. 
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advancement of public policy in those areas wherein growing knowledge stimulates 

growing social concern. "12 

While science has made significant connibutions to human health and well-being, 

nowhere has scientific research received such worldwide attention as in environmental 

policy-making. Unlike many other areas of public policy, Jogen Wettestad observes, 

"scientific research is an integral, a prerequisite even, of environmental policy. "13 

Without science, "environmental policy would be dependent on the intuitively 

obvious."14 

A distinction has frequently been made between science and technology. 

Frederick Anderson, for example, says that "technology disrupts, but science 

diagnoses. "IS For Anderson, technological progress has produced most of the economic 

development which causes disruption, whereas science has playe.d a more constructive 

12 Lynton K. Caldwell, Benveen Two Worlds: Science, the Environmental Movement, 
and Pub!ic Choice, Cambridge: Cambridge University Press, 1990, p. 19. 

13 logen Wettestad, "Uncenain Science and Matching Policies: Science, Politics and the 
Organization of North Sea Environment Cooperation," in S.Anderson and W.Ostreng , 
eds., International Resource Managemem: The Role o/Science and Politics, London and 
New York: Belhaven Press, 1989. p. 168. 

14 Ibid., p. 168. 

IS Frederick Anderson, "Of Herdsmen and Nation States: The Global Environmental 
Commons," The American University Journal 0/ International Law and Policy 5 (1990): 
222. 
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role.16 Echoing this line of reasoning, Man:e} LaFollette illustrates the distinction 

between science and technology: 

Traditionally, science discovered the keys; technology unlocked the doors. 
What lay behind those doors was, unfonunately, not always what either 
scientists or society anticipated or wanted.17 

Despite such points of view. however, one can not find shmp boundaries between 

science and technology. Scientific knowlerlge not only has discovered new threats to the 

environment but it has also contributed to the development of new technology to combat 

environmental damage. Thus. contemporary science and technology continue to exhibit 

a symbiotic intenlepcndence. As Roben E. McGinn notes. "stripped of their contributions 

to each other in this century, each [science and technology) would be vinually 

UnrecogniZ.lble and both would be much less effective. ,,18 In shon. scientific advances 

have facilitated the adoption of nationallegisiation and international agreements and they 

has motivated citizens to demand stronger environmental protection worldwide. 

However, the involvement of science and scientists in public policy has not been 

without controversy. Rather, it has resulted in what might be called the "politicization 

of science." 

16 Ibid., p. 222. 

17 Man:el C. Lafollette. Making Science Our Own: Public Images of Science, Chicago: 
The University of Chicago Press. 1990, p. 9. 

II Roben E. McGinn, Science, Technology; and Society, Englewood Cliffs. New Jersey: 
Prentice Hall. 1991, p. 48. 
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2.2.1 A New Conception of Science 

Traditionally, science was assumed to provide solid facts and a scientist was 

expected to be a "disinterested supplier of objective knowledge."19 This, at least, was 

the ideal. Referring to this conventional depiction of a scientist, Stephan Schneider notes 

that "scientists toil for years in some specialty trying to uncover some of nature's 

mysteries. Then they publish their findings ... Published deeds that stand the test of time 

are supposed to build one's recognition, not clever phrases that capture the public's - or 

worse, the media's attention."2O 

The increasing influence of science and scientists in policymaking process have 

put such traditional assumptions under question. Given the uncertainty about policy 

science issues, scientists are no longer the producers of solid facts. Indeed, politicians 

have to make "hard" policy choices on the basis of "soft" scientific evidence. Moreover, 

scientists. as human beings with distinct values and pelicy preferences, have chosen to 

step outside of their "ivory towers" and to become actively involved in the policy-making 

process in a real world setting. 

All these changes have shattered the ideal image of science and caused a heated 

debate both within the scientific community and political circles over the social mission 

19 Oran Young, "Science and Social Institutions: Lessons for International Resource 
Regimes," in Steinar Anderson and Willy Ostreng, eds., Intemalional ResolUce 
Managemem: The Role of Science and Politics, London and New York: Belhaven Press, 
1989, p. 13. 

20 Stephen H. Schneider, Global Warming: Are We Entering the Greenhouse Century? 
San Francisco: Sierra Club Books, 1989, p. 201. 
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of science. In the scientific community, concerns have been expressed about whether the 

changing role of science might diston not only the "fonn" but also the "substance" of 

scientific truth in order to fit policy preferences.21 To lessen these concerns, some 

suggest that "the procedural ideals of science [academic] be permitted to exercise a real 

quality control effect over the science used to justify policy.,,22 

In political circles, concerns of a different kind have long been raised. For 

instance, fonner U.S. President Eisenhower, in his prescient farewell address, warned that 

"public policy could itself become captive of a scientific-technological elite."23 In spite 

of these controversies, had scientists remained neutral, me ozone issue might not have 

moved to the forefront of the national and intemational political agenda and have been 

resolved in a relatively shon period of time. 

The fact is that the infusion of science in policy decisions has given rise to a new 

conception of science, that is, "policy science." Jennoe Ravetz, a science philosopher, 

defines policy science as "a new son of science, worldng in partnership with 

policymaking for the control of uncertainty and the management of ignorance. ,,24 In this 

21 Harvey Brooks and Chester Cooper, cds. Science for Public Policy, New York: 
Pergamon Press, 1987, p. 4. 

22 Ibid., p. 4. 

23 Quoted in Richard Barke, Science, Technology, tL"Id Public Policy, Washington, D.C.: 
Congressional Quarterly Press, 1986, p. 2. 

24 Jerome Ravetz, "Uncertainty, Ignorance and Policy," in Harvey Brooks and Chester 
Cooper, eds., Science for Public Policy, New York: Pergamon Press, 1987, p. 82. 



L 

58 

sort of science, " facts are uncertain, values in dispute, stakes large and decision 

urgent."2S As discussed later, the ozone issue has all of these four ingredients. 

Furthennore, in regard to the ozone crisis, science has served as an instrument for 

building consensus among opposing stakeholders. 

2.3 THE OZONE CRISIS: SCIENCE, MEDIA, PUBLIC 

To a casual observer, the prominence of the ozone issue on the global political 

agenda may seem to have taken place overnight. But the fact of the matter is that 

scientists' initial warnings were lost under an avalanche of profit and politics. It took a 

crisis, the ozone "hole" over Antarctica, and over a decade of an emotional political war 

as well as a scientific battle, before the widely-hailed Montreal Protocol was signed in 

1987. The road to Montreal was not smooth. 

Initially, ozone depletion became a matter of national concern in the United States, 

Canada, and some of the Scandinavian countries. As a scientitic consensus emerged and 

public concern grew, the issue shifted to the global political arena. Indeed, "an issue 

cannot become international until it becomes a matter of national concern. ,,26 

Many factors contributed to the placing of the ozone issue on the political agenda 

and its eventual resolution, including the effectiveness of policy science, the public 

2S Ibid., p. 81. 

26 Lynton Caldwell, International Environmental Policy: Emergence and Dimension, 
Durham, N.C.: Duke University Press, 1984, p. 12. 
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perception of risk, and media attention. Moving from science to policy, Martha Bzzard 

observes, involves "new roles for politicians, scientists, economists, and lawyers."'1:1 

Indeed, scientists played important roles as agenda-setters, as policy advocates, and as 

fellow citizens who communicated with the public directly and through the media. 

2.3.1 The Scientist as an Agenda-Setter 

Raising an issue to a position of prominence on the nalional and international 

agenda is the first step towards the resolution of that issue. Agenda-setting regarding 

environmental issues is driven by science. Oran Young observes that "science regularly 

plays an important role in agenda setting by identifying and highlighting previously 

unknown ... problems. ,,28 

Securing a place on the political agenda, however, does not necessariJy imply the 

resolution of a particular issue. An issue might be placed, using John Kingdon's terms, 

on the "governmental" agenda but factors such as scientific uncertainty, economic costs, 

technical feasibility, and interest group pressure hinder its moving to the' "decision" 

agenda.29 The greenhouse effect is a case in point. While it has been on the 

'1:1 Martha Ezzard, "Global Warming: National and International Policy Directions," 
Colorado Journal of International Environmental Law and Policy 2 (1991): 56. 

28 Oran Young, supra note 19, p. 10. 

29 For a discussion of "governmental" agenda and "decision" agenda, see John W. 
Kingdon, Agendas, Alternatives, and Public Policies, Boston and Toronto: Little, Brown 
and Company, 1984, p. 4. 
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"governmental" agenda for sometime, it has not moved to the "decision" agenda for many 

reasons including a high level of uncertainty, scientific and political disagreements, and 

seemingly disadvantageous economic implications.3o 

Caldwell has described the international environmental movement as a historical 

process of social learning that is largely enhanced by the indispensable role of science and 

is characterized by efforts to reconcile human behavior with knowledge about the 

biosphere.31 This notion of social learning captures the essence of agenda setting in 

environmental issues and directs our attention to the important role of the "epistemic 

community", in translating the knowledge into power to influence national and 

international policy decisions. 

The role of epistemic communities in setting the agenda in environmental issues 

has been well documented. For instance, the success of "Med Plan," a UNEP Regional 

Sea Plan to combat Mediterranean pollution, has been attributed to the involvement of 

ecologists and marine scientists who set the national agenda and directed their own states 

toward support of international efforts and toward the strengthening of the pollution 

30 See Chester Cooper, "The CO2 Challenge" in Harvey Brooks and Chester Cooper, 
eds., Science for Public Policy, New York: Pergamon Press, 1987. pp. 197-214. 

31 Caldwell, supra note 26, pp. 9-14. 
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control measures at home.32 In this case, the epistemic community acted as an 

informally coordinated lobbying group with a common ecological outlook. 

Similarly, in the acid rain case, a Swedish scientist sounded the alann that 

Scandinavian rivers were becoming increasingly acidic as a result of sulfur emissions 

from central Europe and Britain?3 Nevertheless, acid rain remained unresolved on the 

"governmental" agenda due to scientific uncertainties and political disagreements in 

Europe and North America. Public pressure, fueled by the media, and increasing 

scientific evidence, however, finally placed the issue on the "decision" agenda for serious 

action. Nonetheless, it took almost four decades for the 1979 Convention on Long-

Range Transboundary Air Pollution (LRTAP) and its subsequent protocols to materialize. 

Additionally, visible environmental disasters may serve as "focusing events" or 

"triggering devices,,34 to highlight an issue and to "reinforce the pre-existing perception 

of a problem." For example, th~ discovery of the ozone "hole" over Antarctica in 1985 

seemingly accelerated the pace of negotiations and agreements at the international level. 

32 Peter Haas, Saving the Mediterranean, supra note 1. Also see Baruch Boxer, "The 
Mediterranean Sea: Preparing and Implementing a Regional Action Plan," in David Kay 
and Harold Jacobson, eds., Environmental Protection: The International Dimension, New 
Jersey: Allanheld, Osmun, 1983, pp. 267-307. 

33 See Gregory Wetstone, "A History of the Acid Rain," in Harvey Brooks and Chester 
Cooper, eds., Science for Public Policy, New York: Pergamon Press, 1987, pp. 163-195. 

34 Roger Cobb and Charles Elder, Participation in American Politics: The Dynamics of 
Agenda Building, Boston: Allyn and BaCon Inc., 1983, p. 84. 
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In rare cases, "focusing events" alone may place an issue on the political agenda. 

Within a few months of Chemobyl accident, for instance, the International Atomic Energy 

Agency (IAEA) began negotiations and later concluded two agreements dealing with 

emergency responses and notification following future nuclear accidents.3S Conversely, 

one might argue that the initial laboratory discovery of a causal connection between CFCs 

and ozone depletion was, in its own right, a "triggering device" which generated a public 

policy debate and set the "governmental" agenda in motion.J6 

In rather different contexts, international organizations may sometimes take the 

lead and place an issue on the political agenda. A case in point is a non-environmental 

issue, that is, AIDS--the World Health Organization (WHO) brought nations together and 

addressed the issue of AIDS in a global setting.37 

While in these two recent cases, scientists' roles may not be clearly visible, one 

can strongly argue that both the IAEA and the WHO are scientific mid technical 

international agencies and that scientists playa leading role in these agencies. 

Even this cursory review of environmental policymaking reveals that, generally, 

the process starts with entrepreneurial scientific efforts, proceeds through media and 

3S Philippe Sands, Chernobyl: Law and Conununications. Cambridge: Grotius 
Publications Limited, 1988, p. 3. 

36 Cobb and Elder, p. 84. 

37 See Kurt D. Will and Roger A. Coate, "The World Health Oipnization as Linking
Pin: Organizing the Global Response to AIDS," Unpublished paper presented at the 30th 
Annual Meeting of the International Studies Association. Londo~ En~ March 28-31, 
1989. 
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pressure group campaigns, receives confinnation from the scientific community, and 

eventually involves national governments which shift the issue from domestic to global 

setting for action. In some cases such as the greenhouse effect this chain of events has 

not been completed yet. As discussed below, the ozone depletion problem, however, has 

gone through the full process and has reached resolution. 

2.3.1.1 The First Stage: Ozone-SST 

The ozone issue was placed twice on the political agenda in the United States. 

An initial concern with ozone layer depletion was connected with the emission of water 

vapor and nitrogen oxide from the exhaust of the high-flying supersonic commercial 

aircrafts (SSTs). During the 1960s, Boeing Corporation was planning to build an 

advanced version of the SST in the United States. Similar projects were already 

underway in Europe and the Soviet Union.38 

It was hypothesized that there is a connection among SSTs, ozone depletion, 

increased ultraviolet radiation, and incidence of skin cancer. These findings were initially 

disputed by proponents of the SST. They argued that the alleged tie to skin cancer was 

a "shocking attempt to create fear about something that is simply not the facL,,39 Later 

38 For a detailed account of ozone controversy, see Sharon Roan, Ozone Crisis: The 15-
Year Evolution of a Sudden Global Emergency, New York: John Willey & Sons Inc., 
1989). Paul Brodeur, "Annals of Chemistry: In the Face of Doubt," The New Yorker 62 
(1986): 70-78. Lydia Dotto and Harold Schiff, Ozone War, New York: Doubleday & 
Company Inc., 1978. 

39 Dotto and Schiff, p. 60. 
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on, the public's concern about cancer and its ramifications for the outcome of the ozone 

policy proved to be a notable feature of the crisis. Indeed, the fear of can~ was used 

as an effective instrument to mobilize public support and to put pressure on policymakers 

and industry alike. 

The ozone controversy also put scientists at the center of public attention. The 

growing interest in science by non-scientists was quite stanIing even for scientists 

working on ozone research. Scientists were attracted to ozone research for a number of 

reasons. Many of them were genuinely concerned about the devastating consequences of 

ozone depletion. As one scientist puts it: "they have a responsibility to teU the people in 

charge about the situation that deeply alanned them." Moreover, ozone research was a 

"hot" topic where preferential funding was involved. Research findings were also 

important for the society because of its impact on human health and the environment 

Thus, a large group of scientists, for a variety of reasons, had special stakes in securing 

a place on the political agenda for the ozone depletion issue. 

The ozone controversy was, however, frequently an emotional political war, as 

well as a scientific battle, for which scientists were not prepared. While it was "vaguely 

disreputable" for scientists to get involved in political activism in the early 19705, many 

put in a considerable amount of time on behalf of the .ozone issue. Scientists not only 

set the political agenda, but they also participated in public hearings, joined investigating 

committees, and formed political coalitions with environmental and other concerned 

citizen groups to inform the public as well as politicians about the ozone depletion. 
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Finally, a combination of environmental, political, and economic factors led the 

U.S.Congress to reject the use of federal funding for the Boeing project. As Dotto and 

Schiff point out, "ozone was one of the factors and probably not the dominant one" in 

political decision making. Other charges against SST were noise, pollution, and possible 

climate change. 

European and Soviet SST projects proceeded without any concern for ozone 

depletion. But scientists decided to press on since ozone depletion is a global problem. 

This created a suspicion on the part of Britain and France that the ozone controversy was 

an economic battle because they felt that the U.S. feared that they might become 

dominant in the supersonic aircraft industIy.40 Although the SST controversy was short

lived, primarily because later studies indicated that the impact of SSTs will be negligible, 

the publicity surrounding it served, in Schneider's words, as "a wann-up for a much 

larger controversy. ,,41 

2.3.1.2 The Second Stage: Ozone-CFC 

Research on the SST led to a larger controversy, the discovery of the ozone-CFC 

connection. The role of two American scientists, Molina and Rowland, whose laboratory 

discovery created a public policy issue and set the political agenda, has been widely 

publicized. They hypothesized that a major group of chemicals, chlorofluorocarbons 

40 Schneider, supra note 20, p. 229. 

41 Ibid., p. 221. 
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(CFCs), used for a variety of purposes from refrigeration to sprays cans, depletes the 

ozone layer.42 A major difference between the SST and CFCs was, however, that the 

SST represented a plJtential threat while CFCs were an actual threat. 

The ozone layer shields the earth from harmful ultraviolet (UV) radiation. 

Depletion of this shield could have a serious impact on human health, flora and fauna, 

and the aquatic ecosystem.43 Human health effects include skin cancer and eye diseases. 

Studies predict that for every one percent increase in UV radiation, skin cancer cases will 

increase on the order of one to three percent. Similarly, an increase in exposure to UV 

radiation is likely to increase the incidence of cataracts and it could adversely affect the 

retina.44 

Initial discoveries were met with skepticism by the researchers' peers, 

policymakers, and CFC industry. But their findings were substantive enough to provide 

both environmentalists and industrialists with ammunition to wage a war against each 

other. Industry labeled the theory as "speculative without a shred of real-world evidence." 

Environmental groups were outraged and demanded immediate action. Indeed, Molina's 

42 Molina and Rowland, supra note 10. 

43 For a detailed discussion of the impact on health, plants, and the ecosystem, see 
James Titus, ed., Effects of Change in Stratospheric Ozone and Climate Change, vol. 1, 
EPAJUNEP, 1986, pp. 129-175 . 

.u EPA, "Summary of Findings of Assessment of the Risk of Stratospheric 
Modification," in Hearing Before the Subcommittee on Health and Environment of the 
Committee on Energy and Commerce, U.S. House of Representatives, looth Congress, 
March 9, 1987, pp. 150-151. 
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and Rowland's theory had the same impact on the ozone issue as Rachel Carson's book 

had on the use of pesticides. 

The theory slowly started picking up suppon from some prominent scientists.45 

Additional suppon came from various investigating committees organized by the U.S. 

government and the U.S. National Academy of Science (NAS) as well as by 

environmental groups. This additional backing was enough to bring the issue to the 

attention of national policymakers. From that point on, the issue was securely on the 

"governmental" agenda but it was still far from being resolved. 

At U.S. Congressional hearing, a group of reputable scientists and representatives 

of industry gave their versions of the ozone story. Some policymakers considered the 

issue to be a trivial "science fiction tale." Roan observed that "had the evidence not been 

brought fonh by such reputable men of science, it would seem like bitter black 

humor ... ,,46 While no action was taken, however, the Hearings alened the American 

public and the policymakers to the fact that the issue required immediate attention. 

45 The potential ozone-depleting effects of CFC were confirmed by Stolarski and 
Cicerone. See R.S. Stolarski and R.I. Cicerone, "Stratospheric Chlorine: A Possible Sink 
for Ozone," Canadian Journal of Chemistry 52 (1974): 1610. 

46 Roan, supra note 38, p. 37. 
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2.3.2 The Scientist as a Policy Advocate 

Science alone can not save the environment Political choice is required to 

translate the findings of the environmental science into viable policies. Thus, after ozone 

issue was placed on the political agenda, the battle to mobilize the public and to 

consolidate political suppon begun. Serving to connect the scientific findings to political 

action are individuals and groups who function as catalysts and facilitators for change. 

Sometimes the advocates are themselves scientists who lobby political leadership and 

invite media attention for the purpose of influencing policy decisions. Kingdon notes that 

scientists not only affect agenda, but might Rlso affect alternatives.47 As discussed later, 

in the case of ozone layer depletion, Rowland and some other prominent scientists played 

this role in debates with CFC industry and policymakers as pan of an effon to win 

federal restrictions on CFC use. 

PoHcy advocates may not face major challenges to their goals if the stakes are not 

high. But i~ most cases concerning environmental policies such as ozone depletion 

powerful interest groups oppose scientific findings. They use scientific uncenainty and 

intra-scientific disagreements to delay or to stop regulatOIY action. In the ozone case the 

facts were uncertain, values were in dispute, and stakes were high. 

47 Kingdon, supra note 29, p. 56. 
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2.3.2.1 Economic and Social Stakes 

The stakes were high for social and economic reasons. CFCs had become, the 

"boy scout of industrial chemicals, as American as apple pie, ,,48 widely used in modem 

life. Thus, as suppon for theory broadened, so did a fierce counterattack from the CFC 

industry and its political allies which strongly opposed regulation of the dangerous 

chemicals. 

For the CFC industry in the U.S., literally a fonune was at stake. According to 

the U.S. Environmental Protection Agency (EPA), $28 billion has been invested in the 

U.S. and 780,000 people are employed in this sector. The U.S. share of worldwide CFC 

production is about thirty percent, placing it second to the European Economic 

Community (EEC), with a forty percent share.49 This was a major reason why the 

industry fought so hanI to save the chlorofluorocarbons. Orner major producers, the EEC, 

Japan, and the Soviet Union, were not willing to ban CFCs. Thus, any unilateral acticn 

by the U.S. might have caused a loss of the world market share and, hence, increase in 

an already large trade deficit. 

Likewise, the 'social cost of not regulating CFCs use was also high. Public health 

issues, mainly skin cancer, were widely publicized by the media. The postponement of 

48 "U.S. Participation in International Negotiations on Ozone Protocol", in Hearing 
Be/ore the Subcommittee on Hwnan Rights and International Organizations, the 
Committee of Foreign Affairs, U.S. House of Representatives, lOOth Congress, First 
Session, March 5, 1987, p. 2. 

49 Markus Jachtenfuchs, "The European Community and the Protection of Ozone Layer," 
Journal o/Common Market Studies 28 (1990): 261. 
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regulation until the scientific issues were resolved functioned to expose society to the 

health risk. Pressure for action was mounting. Environmental groups, scientists, and the 

public were pressing the issue and the political fallout of inaction for policymakers could 

have been very serious. There was no easy way out of the crisis. As Roan puts it: "the 

history of Chlorofluorocarbons had been a glorious chapter in American industry, and no 

one was ready to part with the chemicals without a good fight."sa 

2.3.2.2 Scientific and Politic a] Uncertainty 

Social and economic stakes fueled with scientific uncertainty provided badly 

needed artillery for opponents of the regulatory measures. All studies have concluded that 

CFCs would gradually deplete the ozone layer. Nevertheless, no consensus has emerged 

on how rapidly and severely it might occur. Industry used such uncertainty to sow the 

seeds of disagreement between scientists and politicians. Policymakers were also 

unwilling to take any action in the absence of further solid scientific evidence. 

As Ravetz observes, the real dilemma of public policy occurs where there is both 

scientific and political uncertainty.SI In the ozone crisis, "neither science nor social 

consensus provided policymakers with clear policy prescriptions. ,,52 Indeed, uncertainty 

served as a sword cutting both ways. It made difficult to make a strong case for 

so Roan, supra note 38, p. 32. 

51 Ravetz, supra note 24, p. 91. 

52 Ibid., p. 91. 
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regulations, to mobilize public support, and to pressure for authoritative decision-making 

on the issue. Referring to these problems, Caldwell argues that "on public issues 

wherein scientists disagree and the public is confused and divided, govemments are likely 

to hold policy decisions in abeyance. ,,53 

2.3.2.3 Ozone Policy Advocacy 

All these controversies presented scientists with a difficult choice. The choice was 

between remaining outside the battle ground, following the premise that science and 

politics do not mix, or entering the battle in the hope that science would effect the 

outcome of the policy conflict.54 If scientists choose to stay in their "ivory tower" and 

do not participate in the public debate, there is always a risk that scientific findings might 

be distorted to fit the interests of one group or another. Schneider calls this "selective 

inattention. " On the other hand, if scientists act as an interest group, their scientific 

integrity might be endangered.55 

This was not an easy choice. Kingdon says, "If there is a strong organized interest 

in keeping the status quo, you have to overcome it somehow. Your only hope is to go 

53 Caldwell, supra note 12, p. 28. 

Si Young, supra note 19, pp. 12-13. 

55 Steinar Anderson, "Increased Public Attention: Communication and Polarization," 
Anderson and Ostreng, eds., International Resource Management: The Role of Science 
and Politics, London and New York: Belhaven Press, 1989, p. 26. 
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public. ,,56 Hence, many of them became actively involved in ozone-policy advocacy. 

They mobilized fellow scientists, participated in public hearings, became interview 

subjects of the media, and took their case to the public. Such scientific advocacy did not, 

however, start with the ozone crisis. In an earlier case in 1960s, for instance, a Swedish 

scientist started a vigorous campaign to inform the international scientific community 

about acid rain. His campaign, "pursued with missionary zeal, kindled an interest in acid 

rain among reputable scientists. ,,57 Nevertheless, the ozone crisis gave widespread 

recognition to the entrepreneurial role of scientists in the policy process. 

By the mid 1970s when the ozone crisis reached its peak, political activism had 

gained certain grudging acceptance in the scientific community. In spite of this, Rowland 

kept a low profile on the issue for almost six months. But later, Rowland and Molina 

started a vigorous campaign for their theory. Even then, their statements to the media and 

testimony before the U.S. Congress earned them the mixture of respect and notoriety that 

are reserved for scientists who take their controversial views outside the laboratory and 

use them to press for scientific policy change.s8 But as the theory began to gain 

recognition, other scientists joined them and invigorated their campaign. These scientists 

were so committed to their cause that some U.S. policymakers grew suspicious about 

56 Kingdon, supra note 28, p. 64. 

57 Chris Park, Acid Rain Rhetoric and Reality, London: Methuen, 1987, p. 6. 

58 See, for example, Stephen Schneider, "The Greenhouse Effect: Science and Policy," 
Science 246 (1989): 771-781. 
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whether "the scientists' motives were pure or whether they were just another special 

interest group trying to drum up money for research. ,,59 

Scientists affected the ozone decision process through an extended national and 

international network of influence. The scientists were employed in government 

bureaucracies, served on investigatory and advisory committees, testified at public 

hearings, and represented their respective countries in international forums and bilateral 

negotiations. For instance, two prominent scientists, Robert Watson, and Daniel Alberiton 

from NASA and NOAA, were members of the U.S. delegation that traveled to EEC 

countries to persuade those countries to change their position on ozone control measures. 

They also participated in the Montreal negotiations.60 Moreover, Scientists through the 

International Council of Scientific Union (ICSU) and other relevant international 

organizations influenced the decision-making process in the member states policies. 

2.3.2.4 Consensual Knowledge 

An emerging scientific consensus played a decisive and unifying role in ozone 

layer policy formation. In the face of high level of scientific uncertainty, if scientists 

speak with one voice they will be more likely to have a significant influence on policy 

decisions. The keys to the effectiveness of the scientific community , Young notes, "lie 

59 Roan, supra note 38, p. 45. 

60 Rafe Pomerance, "Recognition of UNEP Stratospheric Protection Agreement," in 
Proceedings 0/ the First North American Conference on Preparation/or Climate Change: 
A Cooperative Approach, October 27-29, 1987, Washington, D.C., p. 11. 
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less in the state of scientific knowledge ... than in the ability of those scientists to reach 

consensus among themselves. ,,61 

In the absence of consensus, it is difficult to affect the political process and to 

capture public attention. In the case of ozone-layer crisis, there was an initial lack of 

consensus among scientists at the national and international level. This was detrimental 

to some scientists' position vis-a-vis policymakers, the public, and industry. Of course, 

as a consensus emerged, the scientists became more effective at influencing policy 

decisions. 

Consensual knowledge became even more important in international settings where 

there is no central authority to compel agreement on environmental policy issues. For 

instance, the Executive Director of UNEP, referring to the emerging international 

scientific consensus at the UNEP-sponsored meeting in Wurzburg (Germany), said that 

it is "no longer possible to oppose action to regulate CFCs release on the ground of 

scientific dissent. ,,62 Thus, scientific consensus greatly enhanced the chance of reaching 

agreement on control measures to reduce CFCs. 

To broaden support for an ozone-layer policy, scientists had to form a political 

coalition with groups opposing CFCs, use the media to get their message out to the 

public, and mobilize public support. This required eff~ctive communication skills. 

61 Young, supra note 19, p. to. 

62 UNEP/WG.172/2 (May 8, 1987) p. 2. Also, see Daniel Albritton, "Stratospheric 
OZOnt~ Depletion: Global Processes," in Ozone Depletion, Greenhouse Gases, and Climate 
Change, Washington, D.C.: National Academy Press, 1989, pp. to-18. 
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2.3.3 The Scientist as Communicator 

Efforts to infonn the public and to influence governments regarding the rising 

level of environmental risks have often been spearheaded by scientists. Thus. scientists 

have always been a key link in the communication process because they represent the 

most authoritative source of scientific knowledge. Two main purposes of scientific 

communication to the public are (1) enhancement of scientific literacy and (2) the 

dissemination of infonnation relevant to the fonnation of science policy. In fact. some 

scientists have been engaged in communicating science infonnation to the public for 

centuries. 

But as nineteenth-century science evolved from "a hobby for the rich to its 

twentieth century status as a profession. ,,63 most scientists retreated from public 

communication. One may trace this attitude of distancing oneself from the public to the 

conventional credo. that is. "one commandment: contribute to science." Sharon 

Dunwoody reports that "among activities that rank low on the reward scale [for scientists] 

is communicating with the public.,,64 

In the last two decades of the twentieth century. however. a reversal of position 

in the scientific community towards more communication with the public is evident. For 

63 Sharon Dunwoody et al. Scientists and Journalists: Reporting Science as News. New 
York: The Free Press. 1986. p. xiv. 

64 Ibid .• p. 9. 
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example, Physics Today, a reputable scientific journal, calls on scientists to engage in a 

"sustained dialogue with the concerned public. 1165 

The real dilemma for scientists is, however, to make the balance between being 

an "agent for change" and being "honest about limitations of the state of knowledge. 1166 

This might not be an easy task, but many scientists have skillfully managed to establish 

communication with the public and to popularize t~eir knowledge. The ozone-layer case 

is a landmark in the history of scientific communication where scientists and media 

formed an effective alliance to influence the public opinion. 

Science as a profession, however, has certain inherent characteristics which keep 

it out of touch with people and make it dependent on the media. Science is not a 

"visible" occupation which ordinary people see in their daily life. Usually, the public 

does not have access to laboratories and other places that scientists work. This social 

segregation of science from ordinary life as wen as the technicality of scientific language, 

makes it difficult for scientists to communicate successfully with the public. While 

scientists can get their ideas out to the public through their writings, the route Rachel 

Carson's classic took, the usual channel of communications with the public is through the 

mass media. 

6S John F. Aheame, "Addressing Public Concerns in Science," Physics Today 41 (1988): 
36-42. 

66 Schneider, supra note 20, p. xi. 
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2.4 MEDIA ATTENTION 

The media play a crucial role in the shaping of public attitudes which, of course, 

affects the relationship between policymakers and their constituencies. The public's 

attitude toward most issues closely resembles media representations. Dunwoody reports 

that non-scientists depend on "the mass media as a major source of scientific 

information. ,,67 While the media have less of an effect on the setting the political 

agenda, it plays other imp0l1ant roles. First, media acts as communicator within a "policy 

community. ,,68 The role of popular newspapers, TV shows, and radio programs 

concerning the ozone crisis has been widely documented. By the end of 1974, the media 

had gone for the ozone story in a big way. As one observer notes, the media "drank it 

all in." For a while, no TV program or newspaper neglected the ozone controversy. 

Examples of headlines include "Death to Ozone," "Aerosol Can May Hold Doomsday 

Threat," "Push the Button," etc. These alarming headlines were translated by scientists 

into chillingly specific statistics. 

Some communications within the policy community take place through specialized 

media which tend to have more of an impact on the political agenda and alternative than 

mass media. During the ozone crisis, Science and Nature, two widely-respected 

scientific journals, have played such a role by linking scientists from around the world. 

67 Dunwoody, supra note 63, p. xii. 

68 Kingdon, supra note 29, pp. 63-64. 
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Secondly, the media magnify policy issues. It does not necessarily generate an 

issue, rather it usually shapes it and transforms it from a narrow concern into a broad 

public debate. As Kingdon puts it, "the media affects the agenda by magnifying 

movements that have already started elsewhere, as opposed to originating those 

movements."69 For example, Der Spiegel, a popular weekly magazine in Germany, 

magnified the acid rain issue and generated a heated public debate in that country.70 

Similarly, the ozone issue was not generated by the media. But, the media took and 

magnified it. Schneider pinpoints the hallmark of such reporting with four Ds: drama, 

disaster, debate, and dichotomy.71 

The media dramatized the ozone issue by headlines such as "Underarm 

Insecticides" and " Hissing Towards Doom" and by invoking the nuclear analogy that 

aerosols have doomed more people than those who were killed by the atomic bomb 

dropped on Hiroshima. A popular TV show, "All in the Family," focused on the hair 

spray can and its destructive impact on the ozone layer. In 1977, a movie entitled "Day 

of the Animals" presented a disastrous picture of ozone depletion and its consequences 

for animals and human beings. Similarly in 1985, the media "exploded" the news about 

the ozone "hole" over Antarctica which provided an impetus to efforts to reach ozone 

agreement. 

69 Ibid. 

70 See, Wetstone, supra note 33, p. 189. 

71 Schneider, supra note 20, p. 206. 
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The media reported the arguments of opposing groups such as independent 

scientists, induslry scientists, induslry representatives, policymakers, and other concerned 

groups. Schneider, who coined the term "mediarology" to emphasize the crucial role of 

the media in fueling debate over atmospheric issues, observes that the media did a 

responsible job in the ozone controversy by reporting differing perceptions and values.72 

However, induslry developed the "shoot the messenger" syndrome. Industry argued that 

scientists used the media to mislead the public. One industry representative even claimed 

that the Soviet KGB may have been involved in the CFC controversy.73 

In shon, the media had a great impact on the public. According to a survey, by 

1976, 73.5 percent of the American Public had heard about the spray-can. The media 

proved to be the primary source of information.74 

2.5 PUBLIC PERCEPTION OF RISK 

Increased public attention to environmental issues has added a new dimension to 

the relationsh~p retween science and policy-making. On the one hand, the general public 

has recognizet! that they are the major beneficiary of scientific and technological 

developments. On the other, a rise in visible environmental disasters has created a feeling 

of loss of conttol, powerlessness, and uncertainty amon~ the public. Mary Douglass and 

12 Schneider, supra note 20, p. 218. 

73 Dotto, supra note 38, p. 154. 

74 Ibid., p. 174. 
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Amn Wildavsky put the paradox in this way: "in amazingly shon span of 15-20 years 

confidence about the physical world has turned to doubt. Once the source of safety, 

science and technology have become the source of risk. ,,75 

The majority of the public rely on intuitive risk judgement--risk percepuons--

which is different from scientific risk assessment. Differences in perceptions have been 

subject to much research by risk analysts. Research on public perception has been 

traditionally perfonned within a paradigm that assume that the "real" risks can only be 

analyzed by experts, and that "unreal" public perceptions are simply the product of an 

"irrational fear of unknown." William Clark notes, for example, that "society's attitude 

toward risk such as cancer and nuclear reactors are not readily distinguishable from its 

earlier fears of the evil eye. ,,76 The discrepancies between "objective" indices and the 

"subjective" public judgements have been widely recognized in the risk perception 

literature. 

Psychological risk perception studies have attempted to focus on the multiple 

elements of risks which people perceive and accordingly. to which they react. One of the 

most influential research endeavors in this field is associated with Siovic. Fischhoff and 

75 Maty Douglass and Aron Wildavsky. "How Can We Know the Risks We Face? Why 
Risk Selection is a Social Process ?" Risk Analysis 2 (1982): 49-51. 

76 Quoted in Ahearne. supra note 65, p. 36. 
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their colleagues.n Siovic and his colleagues have identified a shared set of factors that 

help to explain how the public perceives the risks of certain technologies and hazards. 

The first factor, "dread" risks, is associated with hazards that are perceived to be 

catastrophic, potentially fatal, involuntary, and uncontrollable. Among other things, 

nuclear weapons and nuclear power reactors score highest as dread risks. The second 

factor is the "familiarity" factor. This involves whether risks are observable, familiar, 

immediate or delayed. Chemical technologies score particularly high in this category. 

The lhini factor is the e:,tent of exposure, that is, the number of the people exposed to 

the risk. The higher a hazard score is on the "dread" factor and the higher its perceived 

risks, most people tend to favor strict regulations. Furthermore, technological risks with 

high scores in dread, low scores in familiarity, and high scores in exposure are most 

likely to be unacceptable to the public.18 

The ozone depletion issue shares many of these characteristics. It would have 

severe effects on human health and the environment. Skin cancer is threatening present 

and future generations, and it can be fatal. Exposure is involuntary and uncontrollable. 

In terms of familiarity, ozone depletion is relatively unknown, the risks are not 

n See, for example, P. Slavic, "Perception of Risk", Science 236 (1987): 280-85. Siovic 
et al., "Characterizing Perceived Risk", in R.W. Kates et al., eds., Perilous Progress: 
Technology as Hazard, Boulder, CO: Westview Press, 1985. For a social science analysis 
of environmental threats and risk perception, see Jennifer Brown, ed., Environmental 
Threats: Perception, Analysis, and Management, London and New York: Belhaven Press, 
1989. 

18 Slavic, supra note 77, p. 283. 
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observable, and its effects are not immediate but delayed. Probable extent of exposure 

to the risks have been reponed by authoritative and widely-respected research institutions. 

For instance, it is estimated that the number of cases of melanoma diagnosed in the U.S. 

has increased 83 percent in the last seven years alone.79 Similarly, the American 

Academy of DermRtology reponed that in 1930 only one person in 1,500 Americans 

could expect to contract melanoma. In 1985, that number increased to one in 150 and, 

if the trend continues unabated, it will increase to one in 100 by the year 2000.80 

Dennatologists atnibuted this increase in the incidence of skin cancer to exposure to ultra

violet light. 

During past two decades, non-governmental organizations (NOOs) and 

international agencies launched a vigorous campaign to educate the public about 

environmental problems. UNEP devoted its 1988 State of Environment Repon to "The 

Public and Environment," emphasizing the role of the public and the mass media in 

safeguarding the planet. 81 Ozone depletion went a long way toward raising public 

consciousness about global annospheric issues. UNEP played a very active roie in 

mobilizing suppan for ozone policies at the national and international levels. 

But nothing was as effecti,'e as the skin cancer scare. The public is very sensitive 

ro issues of health, especially cancer. People were so alarmed about skin cancer that they 

79 EPA, supra note 44, p. 70. 

80 Ibid., pp. 79-80. 

il UNEP/GC.1Sn/Addl, 1988. 
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sent more letters to U.S. Congress on ozone depletion than on any other issue since the 

Vietnam War.82 While major policy-decisions may be outside of most ordinary people's 

control, it is relatively easy to stop using aerosol spray cans. Thus, people voluntarily 

reduced their use of spray cans and the sale dropped 7 percent in 1974. The risk of skin 

cancer served as a driving force behind ozone policy fonnation and as a principal reason 

underlying unilateral action taken by the U.S. to ban CFCs. In shon, scientists, citizen 

groups, and the media created an increasing public awareness of environmental issues. 

This, in tum, put political pressures on policymakers to take action. 

2.6 NATIONAL RESPONSES TO CHLOROFLUROCARBONS 

The United States' leadership on environmental issues has been widely 

acknowledged in the environmental policy literature.53 The ozone-layer issue was born 

in the U.S. where the scientific community, an environmentally conscious public, and the 

media moved it to national prominence. The ozone crisis brought to the political agenda. 

in part, because of scientific and political ripeness. Scientifically, research led to the 

discovery of the ozone layer depletion problem and subsequent findings supported the 

initial theory. Politically, the problem was recognized. a solution was available, and the 

political climate made the time right for change. 

82 Roan, supra note 38, p. 58. 

83 See, for example, David Kay and Harold Jacobson, eds., Environmental Protection: 
The International Dimension, New Jersey: Allanheld, Osmun, 1983, pp. 325-326. 
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As indicated previously, the pressure from scientists, the public, and the media was 

eventually reduced in the U.S., a major producer and user of CFCs, to one question: 

Whether, and when to restrict or ban the use of CFCs? This question was debated in 

Congressional Hearings, scientific circles, and in media. 

The Natural Resources Defense Council, an environmental organization with legal 

interests, petitioned the federal Consumer Product Safety Commission (CPS C) to ban 

spray-cans, largely because of the skin cancer effect of ozone depletion.84 Some states, 

Oregon, New York, and Minnesota, had already enacted legislation to restrict the use of 

CFCs in aerosol cans. These state-level actions created increased public awareness and 

generated momentum in support of federal regulation. 

Finally, the federal government moved in and took action. On May 11, 1977, the 

regulatory agencies, EPA, FDA (Food and Drug Administration), and CPSC, jointly 

announced a timetable, known as phase I, which called for banning the manufacture of 

CFCs for non-essential products as of Oct. 15, 1978, banning the use of CFCs in non-

essential products by Dec. 15, 1978, and prohibiting interstate shipment of the existing 

stocks of these products as of April 15, 1979.85 EPA also announced that it would 

propose a phase II timetable for reduction of non-aerosol use of CFC. 

84 Roan, supra note 38, p. 86. 

85 Thomas B. Stoel et al. Fluorocarbon Regulation: An Internanonal Comparison, 
Lexington, Massachusetts: Lexington Book, 1980, pp. 54-59. 
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However, in spite of widespread public relief that further ozone depletion would 

be averted by such actions, the fact is that the proposed solutions could, at best, provide 

only a partial solution to the problem. For one thing, nearly half of the CFCs produced 

in the U.S. were being used in the manufacture of products like refrigerators and air 

conditioning units. For another reason, since the U.S. produced only 30 percent of the 

world's CFC production, a ban on CFC in the U.S. would not be very effective. The 

effective reduction of ozone depletion required international cooperation. 

Paralleling CFC regulations in the U.S., some small producers such as Canada and 

Sweden banned the use of CFCs in aerosol. Other major producers and users such as the 

Netherlands, however, requu-...d only warning labels on aerosol cans. In Germany, 

industry voluntarily agreed to reduce aerosol use by one-third. In addition, the EEC, the 

world's largest producer and exporter, required member nations to freeze production 

immediately and to reduce CFC use in aerosol by 30 percent from 1976 level by 1982. 

This action was mostly symbolic, since the EEC production was far below the capacity. 

France and Britain, both major producers and users of CFCs, resisted to CFC regulation 

and advocated a wait-and-see approach.86 

In spite of appeals from the EPA and the U.S. State Department, the European 

countries, Japan, and the Soviet Union were reluctant to regulate without additional 

scientific evidence. As a result, the U.S. decided not to implement the second phase, 

banning non-aerosol use of CFCs. Economically, however, the U.S. aerosol industry 

86 Ibid., pp. 59-71. Also, see Jachtenfuchs, supra note 49, pp. 263-267. 
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suffered little from the 1977 ban. The very same day federal agencies announced the 

phase out, industry representatives unveiled a new invention that would have "wiped out 

fluorocarbons anyway.,,87 This announcement was welcome news to the media and 

environmental groups who called the new invention "a potential savior." 

The effect of the U.S. action was immediate but short lived. Peter Usher from 

UNEP notes that, by 1984, the estimated global production of CFCs had once more risen 

by 16 percent. A major reason for this was a change-of-use pattern, that is, shifting to 

non-aerosol uses such as refrigeration and air conditioning. Usher concludes that 

unilateral action has not only limited global effects but might have also compromised 

national negotiating positions when global controls were being determined.88 

Furthermore, unilateral action does not defuse the time bomb of current non-llsers 

becoming a major users and producers of the future. 

There are potential producers such as China, India, Brazil, Indonesia, and South 

Korea which are expected to increase their CFC use and production for their 

industrialization projects. Ozone is a global issue and its total resolution requires global 

action. Thus, there is a need for an international process and forum to address ozone 

depletion. 

87 Roan, supra note 38, p. 85. 

88 Peter Usher, "The Global Environmental Issues: An Approach to Their Solution," A. 
Berger et al., eds., Climate and Geo-Sciences: A Challenge/or Science and Society in the 
21st Century, Boston: Kluwer Academic Publishers, 1989, pp. 564-65. 



· ...... __ ._-._----

87 

CHAPTER 3 

INTERNATIONAL RESPONSE TO OZONE LAYER DEPLETION: 
FORMATION OF THE OZONE REGIME 

As discussed in the preceding chapter, the limited action taken by the United 

States and some other countries to ban non-essential use of CFCs proved to be inadequate 

and ineffective. It became increasingly clear that ozone depletion is a global problem and 

that an effective response should be international in scope. The process of formulating 

such a response began in the late 1970's. UNEP was authorized by its Governing 

Council to coordinate research and later to negotiate an international regime for reducing 

ozone layer depletion. 

This chapter: (1) examines the role of UNEP in the fonnation of OZtiile regime, 

(2) illustrates the dynamic interaction of law and policy in the process of regime 

formation, and (3) suggests implications for the theoretical development of regime 

analysis. The flrst section begins with an overview of international regime theories, 

followed by a p.esentation of an alternative model based on institutional bargaining. The 

second section delineates the organizational component of the ozone regime. The third . 
section links regime with formal institution and makes a case that UNEP, as a regime 

processing center, played a critical role in the events leading up to the 1987 Montreal 
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Protocol on Substances that Deplete the Ozone Layer. Emphasis is placed on 

environmental assessment and environmental management. Whereas the former highlights 

UNEP's scientific coordination role, the latter scrutinizes the dynamic interaction of law 

and policy regarding ozone negotiations. The significance of post-Montreal revisions is 

argued in the fourth section. Finally, in the last section, implications for regime 

formation and the role of law in this process are analyzed. 

3.1 REGIMES AND INTERNATIONAL COOPERATION 

The 1980's brought a surge of empirical research and theoretical debate on the 

promotion of international cooperation through regime formation. The interest in regimes, 

some observers believe, is a response to systemic changes in international relations, such 

as the decline of U.S. hegemony, the economic resurgence of Japan and Europe, and 

rising oil prices by OPEC in the 1970's.1 Past scholarly works tended to focus on post-

War monetary and trade regimes. In recent years, however, due in part to the widely 

hailed Montreal Protocol, interest in the study of regimes regarding natural resources and 

environment has grown.2 

1 Kratochwil and Ruggie, "International Organization: A State of the Art on an Art 
of the State," International Organization 40 (1986): 771. 

2 See, for example, Oran Young, International Cooperation: Building Regimes for 
Natural Resources and the Environment, Ithaca: Cornell University Press, 1989. Peter 
Haas, Saving the Mediterranean: The Politics of International Environmental 
Cooperation, New York: Columbia University Press, 1990. In recent years, many 
professional journals have devoted special issues to environmental problems. See, for 
example, International Studies Notes, Special Issue on the Human Dimension of 
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Even so, the fundamental character of international regimes remains elusive, and 

there is no consensus about the role of regimes in international society. Some theorists 

deny that regimes are very important in international politics or that they are more than 

epiphenomena of global power relations;3 others place regimes at the center of their 

theoretical models of intemalional relations.4 One scholar observes that the concept of 

regime has meant almost "intellectual chaos" in the field of international relations.s Such 

chaos is reflected in the various definitions of regime which embrace everything from 

patterns of behavior to balance of power. In spite of this, Stephen Krasner's widely cited 

definition appears to have gained the most acceptance. He defines a regime as 

"principles, norms, rules, and decision-making procedures around which actors' 

Global Environmental Change, 16 (1991); Evaluation Review: A Journal of Applied 
Social Research, Special Issue on Managing the Global Commons, 15 (1991); 
Millennium: Journal of International Studies, Special Issue on Global Environmental 
Change and International Relations, 19 (1991); and Journal of Peace Research, 
Special Issue on the Challenge of Global Policy, 27 (1990). 

3 For a controversial critique of regime analysis, See Susan Strange, "Cave! hie 
dragon: A Critique of Regime Analysis," International Organization 36 (1982): 479-
497. 

4 There is a growing body of literature on international regimes. See, for example, 
Robert Keohane, "The Demands for International Regimes," International 
Organization 36 (1982): 325-357. Other references are also cited in the regime 
section of this study. 

S Martin Rochester, "The Rise and Fall of International Organization as a Field of 
Study," Internatio .. zal Organization 40 (1986): 777-813. 
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expectations converge in a given issue area. ,,6 Beyond this common definition, however, 

there is little upon which regime theorists agree. 

The main questions addressed in the study of regimes are: "How are regimes 

formed?" "Can regimes survive the demise of hegemon?" "Do regimes need an explicit 

organizational structure?" And last but not the least, "Do regimes matter?" Obviously, 

if successful management of the global commons is to be accomplished then regimes do 

matter. No one nation acting alone can protect the abnosphere. Overall, answers to the 

above questions depend on what particular theoretical orientation the analyst takes 

towards regime studies. 

3.1.1 Theoretical Orientations in Regime Studies 

Krasner has identified three theoretical orientations in the study of international 

regimes:7 (1) Grotian; (2) Neo-structuralist; and (3) Structuralist. The first orientation, 

Grotian, sees regimes as an inherent attribute of any complex pattern of behavior. Neo-

6 Stephen Krasner, "International Regimes," International Organization 36 (1982): 
185. 

7 Divergent views about international regimes can be found in the Spring 1982 issue 
of International Organization edited by Stephen Krasner and later published by 
Cornell University Press as International Regimes, 1983. More recent survey articles 
include Oran Young, "International Regimes: Towards A New Theory of Institutions," 
World Politics 39 (1986): 104-122 and Stephan Haggard and Beth Simmons, "Theories 
of International Regimes," International Organization 41 (1987): 491-517. Also, for a 
discussion of the concept of "mutual interest" in the formation of international 
regimes, see, Mark W. Zacher, "Toward a'Theory of International Regimes," Journal 
of International Affairs 44 (1990): 139-157. 
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structuralist orientation, however, suggests that regimes may matter, but only under fairly 

restrictive conditions. The third orientation, structuralist, views the concept of regime as 

useless. 

The Grotian orientation is adopted by Puchula and Hopkins who, for example, 

observe that the notion of regime is "analytically useful," and that the concept is likely 

to become "a lasting element in the theory of international relations."s They consider the 

growing interest in the concept of regimes in the 1970's as important as that of 

"international system" in the 1950's. The concept ofregime, they argue, moves beyond 

a realist perspective which is "too limited for explaining an increasingly interdependent, 

complex, and dangerous world."9 They chart two paths for regime change--revolutionary 

and evolutionary. Whereas a revolutionary path is associated with a shift in power, new 

knowledge is said to provide for evolutionary change of a regime. 

Similarly, Oran Young accepts regimes as a fundamental part of all patterned 

human interaction. The dynamics of regimes are treated as "social institutions." He 

argues that actual regime formation falls into three distinct categories:10 (1) spontaneous 

order in which regimes emerge from the convergence of expectations of many individual 

actions; (2) negotiated order in which regimes are formed by explicit agreements; and 

S Donald Puchala, and R. Hopkins, "International Regimes" Lessons from Inductive 
Analysis," International Organization 36 (1982): 245. 

9 Ibid., p. 245. 

10 Oran Young, "Regime Dynamics: The Rise and Fall of International Regimes," 
International Organization 36 (1982): 277-299. 
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(3) imposed order in which regimes are initially forced upon the actor by external 

imposition such as dominant power. The first two orders are based on interest, while the 

third order must be understood in terms of power. However, Young distances himself 

from the advocates of hegemonic stability theory 11 who overstate the role of hegemon in 

the formation and maintenance of international regimes. 

Robert Keohane, a neo-structuralist (using Krasner's label) presents an inter-

pretation of international regime-formation that relies heavily on rational-choice 

analysis.12 For neo-structuralists, regimes arise only under restrictive conditions 

characterized by the failure of individual decision-making to secure desired outcomes. 

Keohane starts from the structural perspective of a world of sovereign states seeking to 

maximize their interest and power. According to Keohane, "regimes are demanded 

because they can make agreements easier ... " and benefits of membership outweighs the 

costS.13 He concludes optimistically that as long as sufficient interdependence exists, 

opportunities will arise for the creation of international regimes. 

In spite of some similarities in the orientations of Keohane and Arthur Stein. 

another neo-structuralist. there are also important variations in their approaches to the 

11 For a discussion of hegemonic theory. see Robert Keohane. "The Theory of 
Hegemonic Stability and Changes in International Economic Regimes, 1967-1977," in 
Keohane, ed., International Institutions and State Power, Boulder, Co.: Westview 
Press, 1989, pp. 74-101. 

12 Keohane, supra note 4, p. 326. 

13 Ibid .• p. 331. 
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study of regimes.14 While Keohane utilizes insights from theories regarding market 

failure to examine the dilemma of common interest, Stein employs a game-theory 

approach. The latter emphasizes the role of self-interest in regime formation. He argues 

that "the same forces of autonomously calculated self-interest that lie in the root of the 

anarchical international system also lay the foundation for international regimes as a form 

of international order ... ,,15 

Keohane implies that under certain circumstances, the decline of hegemonic power 

will weaken the regime since no actor will be willing to provide collective goods. 

Stein's analysis, in contrast, suggests that with decline of hegemonic power, there will be 

greater incentives for collaboration because interest alone can sustain ord~r, therefore, 

hegemonic decline can lead to stronger regimes. While Keohane and Stein take different 

routes, they reach the same destination. Stein concludes that there are times when 

rational self-interested calculations lead actors to abandon their independent decision-

making in favor of joint gains. Similarly, Keohane observes that " .. .it is the very 

autonomy of the states and their self-interest that lead them to create regimes when 

confronting dilemmas. ,,16 

14 Arthur Stein, "Coordination and Collaboration: Regimes in Anarchic World," 
International Organization 36 (1982): 299-325. 

15 Ibid., p. 316. 

16 Keohane, supra note 4, p. 324. 
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While the two orientations discussed above assume that international regimes are 

analytically useful, structuralists tend to deny the significance of regime studies in 

international politics. Susan Strange, for example, challenges the validity of the concept 

of regime.17 She describes it as a passing fad, imprecise, value-biased, static, and state-

centric. Contrary to common arguments found in the regime literature about the decline 

of U.S. hegemony, Strange considers "the weeping and wailing and wringing of American 

hands over the fall of the Imperial Republic" quite exaggerated.18 The U.S., she says, is 

"still an extraordinary power ... and undisputed hegemon of the system. ,,19 

3.1.2 Explaining the Regime Formation: Power and Interest 

While structuralists dismiss regimes as being ineffectual, Grotians and neo-

structuralists view them as something more than epiphenomena. For these latter scholars 

regime development is a function of two causal factors: power and interest. Those who 

focus on power suggest that cooperation is likely to occur when it is imposed by a 

hegemon. The interest-oriented scholars, however, place greater emph~sis on the ability 

of self-interested actors to realize feasible joint gains. 

17 Strange, supra note 3, p. 479. 

18 Ibid., p. 482. 

19 Ibid., p. 483. Also, for a forceful presentation of the view that the dominance of 
the United States in international affairs persists, see Susan Strange, "The Persistent 
Myth of Lost Hegemony," International Organization 41 (1987): 551-74. 
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Grotians and neo-structuralists have not exclusively focused on either interest or 

power. However, one can cautiously argue that neo-structuralists, represented here by 

Keohane and Stein, adopt and elaborate an interest-oriented perspective. Yet, Keohane 

elsewhere suggests that the presence of a hegemon (power) constitutes a necessary 

(though not sufficient) condition for regime formation.2o Grotians, in contrast, come 

closer to a power-driven perspective. Nevenheless, they do not reject the factor of 

interest Young's "imposed order," for example, is based on power. Whereas his 

"spontaneous" and "negotiated" orders emphasize self-interest. Thus, there is no clear cut 

way of categorizing one orientation as either interest-motivated or power-driven. 

Power and interest are perhaps necessary but surely not sufficient for regime 

formation. Indeed, power and interest-oriented perspectives are " .. .incapable of capturing 

some of the essential elements ... ,,21 of international regime formation. At least, with 

respect to the ozone regime these two perspectives do not hold up under empirical testing. 

The ozone regime was neither imposed by a hegemon nor was it the result of calculated 

effons of self-interested actors. Rather, it was spearheaded by an international institution, 

UNEP, through a process of negotiation, compromise. and consensus-building. 

20 Keohane, supra note 11, pp. 74-101. 

210ran Young, "The Politics of International Regime Formation: Managing Natural 
Resources and the Environment," International Organization 43 (1989): 374. 
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3.1.3 Institutional Bargaining Model 

In a recent work, Young develops an "institutional bargaining" model, focusing 

on the factors likely to impede or facilitate negotiations to create regimes.22 He argues 

that the probability of success in negotiating new regimes depends on six factors: 

(1) the issues at stake should lead themselves to contractarian interactions; 

(2) equitable arrangements should be devised; 

(3) salient solutions should emerge to facilitate agreement; 

(4) clear-cut compliance mechanisms should be available; 

(5) exogenous shocks or crisis could occur to break the logjam; and 

(6) effective leadership should emerge to overcome the collective action 
problems. 

Young's model provides a far better explanation for post-hegemonic regime formation 

than do the other perspectives. Nevertheless, he admits that his model does not guarantee 

success.23 

Moreover, regime studies tended to shift the focus away from international 

institutions which are, in most cases, the raison d'etre of international regimes. In order 

for international regimes to contribute to ongoing policy concerns and to better reflect the 

22 Ibid., pp. 359-376. 

23 Ibid., p. 375. 
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complex policy realm, some suggest " link[ing] up regimes in some fashion with the 

formal mechanisms through which real world actors operate. 1124 

The study of ozone negotiations provides an opponunity to link regimes with 

formal institutions and to test the utility of Young's factors for ozone regime formation. 

Thus, the study focuses not only on the ozone regime itself but also on the organizational 

component of the regime, UNEP, which proved to be indispensable to the processing of 

the regime. 

3.2 UNEP: ORGANIZATIONAL COMPONENT OF OZONE REGIME 

The Stockholm conference is a rare example of a world community setting 

common policies for future actions. UNEP was created to "promote international 

cooperation in the field of the environment. .. " UNEP was a new departure for the UN 

system in the early 1970's: 

... a David among the UN Goliaths, the fIrst UN body to be based in the 
Third World. It was unique in its cOOIdinating and catalytic role ... UNEP 
exists to build the bridges between the different sector, not to reinvent the 
wheel, but to get it running.2S . 

UNEP has a mandate to pay special attention to the circumstances of developing 

countries. Nevenheless, UNEP has become "less a forum for the Nonh-South debate and 

is perceived as a more or less independent assembler of information on signifIcant 

24 Kratochwil and Ruggie, supra note 1, p. 771. 

2S UNEP Profile, Nairobi, Kenya: UNEP, May 1987, p. 33. 
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environmental trends. ,,26 The geographical location of UNEP in Nairobi, many observers 

argue, has complicated both UNEP's coordination with other UN bodies and its contact 

with governments and the scientific community.27 This concern surfaced again during a 

discussion about the designation of a Secretariat to oversee the Montreal Protocol's 

implementation.28 UNEP's location, however, has helped it to take its environmental 

message to the heart of developing countries and to create a spirit of cooperation between 

developing and developed countries unparalleled in other UN agencies. 

3.2.1 Structure and Mission 

The Governing Council ofUNEP, composed of 58 states, provides policy guidance 

for the Secretariat and sets its agenda. UNEP has a small secretariat with 180 

professional staff, an Environmental Coordination Board, and a voluntary fund, the 

Environmental Fund. 

The blueprint for UNEP was the Stockholm Action Plan. The Plan recoll1.mended 

three, somewhat sequential, categories offunctions: (1) a global environmental assessment 

26 Valerie Assetto and Bruce Bailey, "The Evolution of UNEP's Role in International 
Environmental Politics," unpublished paper presented at the 31st Annual Meeting of 
the International Studies Association, Washington, D.C.: April 10-14, 1990, p. 9. 

27 See, generally, Urs Thomas, "UNEP: Constraints and Strategy in the Context of 
1992," unpublished paper presented at the 31st Annual Meeting of International 
Studies Association, Washington, D.C.: April 10-14, 1990, p. 15. 

28 A Canadian delegate, for instance, said: "the physical location of Nairobi itself is 
nasty because it is a hell of long way from anywhere." See International Environment 
Reporter (BNA) 10 (1987): 534. 
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which was materialized in the fonn of Earthwatch, a UN sponsored network designed to 

research, monitor, and evaluate environmental processes and trends; (2) an environmental 

management that identifies policy options in order to better address the problems; and 

(3) supporting measures include education, training, technical assistance, and public 

infonnation. 

3.2.2 Environmental Law in UNEP 

Until 1975, there was an uncertainty about UNEP's mandate in the area of law.29 

This uncertainty was reinforced by the Governing Council's declaration that UNEP "has 

no fonnal mandate to develop international environmental law,"30 but that it may facilitate 

this development in a coordinative capacity. 

This created concern that the goal of environmental protection cannot be achieved 

by scientific and educational efforts alone. Legal refonns are required to guarantee 

lasting effects from these efforts. The Chief Legal Advisor to UNEP puts the problem 

in this way: 

When you think of any decision ... Law has always been used as an 
instrument to achieve that end. We want law as an instrument for 
implementation of policies and decisions of the Governing Council. This 

29 W.E. Burhenne and M.A. Mattes, "Persuasion First, Then Law," Development 
Forum 3 (1975): 5. 

30 Environmental Policy and Law 1 (1975): 1. 
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has always been the function of the law.31 

In response to this growing concern and confusion, the need to put greater 

emphasis on UNEP's role in the field of environmental law was broadly recognized at the 

3rd session of the Governing Council in 1975. The Council directed the Executive 

Director of UNEP to initiate appropriate consultation between legal experts and to 

participate in developing environmentallaw.32 Generally, UNEP takes a coordinative role, 

but in the area of law, UNEP is authorized to undertake direct implementation. UNEP's 

Executive Director has characterized UNEP's role with "four C's": Conceptualization, 

Catalysis, Coordination, and Codification. 

3.2.3 Regimes for Regional Seas 

UNEP's first effort concerning the development of environmental regimes was a 

regional project designed to control marine and coastal pollution in the Mediterranean. 

Traditionally, UNEP's response to environmental regime-formation has evolved through 

three stages:33 (1) identify the problem and build a scientific consensus as a basis for 

rational political action; (2) formulate policy options through formal legal agreements and 

31 Ibid., p. 5. 

32 See Mark Alan Gray, "The United Nations Environment Programme: An 
Assessment," Environmental Law 20 (1989): 291-319. 

33 Carol Petsonk, "Recent Developments in International Organizations," American 
University Journal of International Law and Policy 5 (1990): 365-6. 
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political support; and (3) provide supportive activities to ensure that all of the key actors 

have the means to contribute to agreed actions and to share in obligations and benefits. 

This approach was first applied during UNEP's Regional Seas Programme. The 

Mediterranean Action Plan, which resulted from a meeting at Barcelona in 1975, later 

provided the scientific and political basis for the negotiations leading up to the adoption 

of the Barcelona Convention in 1976. Med Plan served as a successful "laboratory setting 

for experiments in international collaboration ... ,,34 on environmental protection which later 

applied to other regional seas and to the ozone depletion regime. 

3.3 OZONE REGIME: COOPERATION AND COMPROMISE 

Based on the success of the Mediterranean Action Plan, UNEP initiated a similar 

comprehensive approach for the development of the ozone depletion regime in the late 

19;0's. 

3.3.1 Environmental Assessment 

Assessment is the first step underlying a successful negotiation on the formation 

of the ozone regime. UNEP's assessment strategy begins with the collection and 

dissemination of data in order to better understand the ,nature and scope of the problem. 

34 Martin Rochester, "Global Policy and the Future of the United Nations," Journal 
of Peace Research 27 (1990): 151. 
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In this sense, UNEP plays an "educator"35 or "informational"36 role, serving as an 

information network as well as an intemational research institution. Access to technical 

information places UNEP in a key position to structure the nature and direction of debate 

on the issue and to integrate knowledge with power. By supporting research on ozone 

depletion issue and by convening meetings of scientists and policymakel's, UNEP was 

instrumental in mustering a scientific consensus which some scholars have identified as 

critical to successful intemational action. 

At its most active fonn, the "educator" becomes an advocate of a specific 

definition of the problem and its solution. Assetto argues that advocacy requires "great 

skills on the part of the organization's leadership or tremendous credibility on the part of 

organization itself."37 UNEP has both of the ingredients for an effective advocacy role: 

skillful political leadership and a credible organi~ati~~al record. It has always taken an 

activist role in international environmental protection, becoming the environmental 

conscience of the United Nations. UNEP has demonstrated a strong leadership in ozone 

regime negotiations. Richard Benedick commends ,the Executive Director for "taking 

35 Assetto and Bailey identify four roles for an international organization: educator, 
initiator, facilitator, and implementor. See Assetto, supra note 26, pp. 1-2. 

36 Harold Jacobson identifies five categories of functions that international 
organizations perfonn:infonnational, normative, rule-creating, rule supervisory, and 
operational. See, Harold Jacobson, "The United Nations in the Nineties: Opportunities 
and Challenges," International Journal 45 (1990): 773. Also, see Harold Jacobson, 
Networks of Interdependence: International Organizations and the Global Political 
System, 2nd edition, New York: Alfred A. Knopf, 1984, pp. 81-84. 

37 Assetto and Bailey, supra note 26, p. 2. 
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personal positions [on ozone regime negotiations] ... and making UNEP in a sense the 

advocate for governments and populations not present at the negotiations."38 Similarly, 

the Executive Director has been admired as a "brilliant negotiator, with great dedication, 

drive, and political acumen. ,,39 

UNEP has enjoyed respect and credibility among developed and developing 

countries. It has provided an objective international forum "free of time-consuming 

debates ... that have often marred the work of other UN bodies."40 Moreover, UNEP's 

scientific orientation has made it the only realistic source of legitimate scientific advice 

for developing countries. Thus, based on its political leadership and organizational 

credibility, UNEP has performed a "cross-pollinating" function to bring scientists and 

policymakers together in dialogue and policy formation.41 Furthermore, UNEP has 

persuaded many national leaders to participate in UNEP-sponsored scientific and policy 

forums on the ozone issue. 

38 Richard Benedick, Ozone Diplomacy: New Directions in Safeguarding the Planet, 
Cambridge, MA: Harvard University Press, 1991, p. 6. 

39 Petsonk, supra note 33, p. 366. 

40 Benedick, supra note 38, p. 6. 

41 Lamont Hemple and Matthias Kaelberer, "The Changing Climate in Greenhouse 
Policy: Obstacles to International Cooperation in Agenda Setting and Policy 
Formation," unpublished paper presented at the Annual Meeting of the Western 
Political Science Association, March 23, 1990. 
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3.3.1.1 World Action Plan for Ozone Depletion 

In 1976, UNEP's program on "The Risk to the Ozone Layer" called for "an 

examination, in light of the review of the state of art, of the need and justification for 

recommending any national and international controls over the release of man-made 

chemicals.,,42 Given the scientific uncertainty about the effects of CFCs and industry's 

resistance to any premature international agreement, the attention initially focused on 

international scientific cooperation on the ozone issue 

UNEP's first move was to provide funding for a meeting of scientists on the 

stratospheric ozone organized by World Meteorological Organization (WMO).43 After 

reviewing the scientific aspects of the issue, it was concluded that "continued release of 

CFCs could have an appreciable effect on the ozone layer." Following the WMO 

meeting, UNEP's Governing Council asked the Executive Director: 

... to convene a meeting of appropriate international governmental and non
governmental organizations to review all aspects of the ozone layer ... and 
agree on a division of labor and a coordinating mechanism for, inter alia, 
the compilation of research activities and future plans on the collection of 
related industrial and commercial information ... 44 

42 Quoted in Peter Thacher, "Alternative Legal and Institutional Approaches to 
Global Change," Colorado Journal of International Environmental Law and Policy 1 
(1990): 109. 

43 Thomas Stoel, Jr. et al., Fluorocarbon Regulation: An International Comparison, 
Lexington, MA: Lexington Books, 1980, p. 273. 

44 UNEP/GC.4/Decision 65, Study of the Ozone Layer, April 13, 1976. 
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In 1977, UNEP brought together representatives of governments, collaborating UN 

agencies, scientists, and other relevant organizations to review evidence about ozone layer 

depletion. The meeting produced the 1977 "World Plan of Action on the Ozone Layer." 

The Plan called for a new mechanism, the Coordinating Committee on the Ozone Layer 

(CCOL) as well as the publication of a biannual bulletin to present in summary form 

results of scientific activities underway around the world. The reactivation of the British 

Halley Bay station in Antarctic was also recommended. Eight years later, scientists 

working there confirmed the existence of a ozone hole over the South Pole. UNEP 

coordinated and catalyzed the Plan. With this modest start, UNEP has gradually launched 

the most sophisticated and well-coordinated ozone research program in the history of 

international environmental cooperation. 

3.3.1.2 Transnational Alliances 

Many scholars working on the formation of international regimes have emphasized 

the importance of building scientific consensus. Ernst Haas, for example, argues· that in 

addition to power and interest, consensual knowledge is critical to the formation of 

international regimes.45 Scientific consensus is essential because "stable agreements 

between groups of states divided on many dimensions--interests, goals, needs, values, 

45 Ernst Haas, "Why Collaborate? Issue-Linkage and International Regimes," World 
Politics 32 (1980): 359. 
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perspectives--are not likely if each group develops and defends its own knowledge and 

treats the other side as inherently suspect. "46 

UNEP was well aware that scientific consensus based on the available evidence 

was a prerequisite for initiating successful ozone regime negotiations. Therefore, when 

some of the delegates to the Governing Council meeting (May 1977) sought to expand 

UNEP's mandate beyond research to include the consideration of international regulations, 

it indicated that it would not take a premature position in regard to possible regulations 

until further scientific evidence was available.47 

The ozone crisis, however, engendered scientific disagreement which became a 

major dividing force that threatened the political outcome of the ozone depletion issue. 

U.S. scientists were forerunners in atmospheric ozone research, from the initial discovery 

of the ozone hypothesis through the later stages of scientific verification. Benedick notes 

that "there was no equivalent in Europe to the NASA/NOAA research and satellite-

monitoring initiatives on the ozone layer ... ,,48 The Europeans, Japan, and the Soviet 

Union, other major parties to the ozone issue, however, were skeptical of U.S. scientific 

46 Robert Rothstein, "Consensual Knowledge and International Collaboration: Some 
Lessons from the Commodity Negotiations," International Organization 38 (1984): 
734. 

47 UNEP/GC.6/L.8, May 19, 1978, pp. 4-5. 

48 Benedick, supra note 38, p. 29. Peter Haas notes that 80 to 90 percent of the 
world's atmospheric science is conducted in the U.S. research institutions. See 
Millennium, supra note 2. 
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findings and of U.S. political intentions. One prominent British scientist, for example, 

has called for "a bit of British caution," regarding the U.S. atmospheric scientific research. 

An organization, Christer Jonsson argues, can serve as a linking-pin, by bringing 

together actors and information with respect to a given problem, thus, forming a 

network.49 UNEP played such a linchpin role. It provided an effective vehicle to bring 

scientists with divergent views together, to narrow their differences towards a common 

understanding of the ozone issue, and to serve as the scientific arm of the framers of 

international ozone agreement. One observer notes that " ... even the most skeptical of 

governments accepted the validity ofUNEP's approach to the [ozone] prob!em."so Thus, 

UNEP ..... as critical in mitigating the nationalistic bias surrounding ozone research. 

While ozone risk assessment may seem less political at first glance, UNEP took 

a political approach to muster scientific consensus. UNEP established transnational 

alliances with scientists in major atmospheric ozone research institutions and facilitated 

the emergence of an epistemic community. At all UNEP-sponsored scientific meetings, 

scientists were invited to participate as specialist~, not as representatives of their 

governments. This helped to maintain objectivity and the international character of 

UNEP's scientific work. Moreover, for political reasons, UNEP encouraged broad 

49 Christer Jonsson, "Interorganization Theory and International Organizations," 
International Studies Quarterly 30 (1986): 39-57. 

so Genady Golubev, "Global Environmental Change: The UNEP Perspective," in 
James Titus, ed., Effects 0/ Changes in Stfatospheric Ozone and Global Climate, Vol 
1, UNEPIEPA, 1986, p. 23. 
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international representations at all scientific meetings. This strategy proved to be 

effective in both the Med Plan and the ozone depletion case. 

3.3.1.3 Emerging International Scientific Consensus 

Commined to develop a stringent agreement, UNEP organized a number of 

meetings regarding risk and policy responses. The "Global Ozone Research and 

Monitoring Project Repon," is an example of UNEP's successful scientific and political 

strategy. Published in July 1986, the repon was the result of a project cosponsored by 

UNEP, WMO, the U.S. and Gennany. The repon had three key elements which made 

it politically acceptable to policymakers: 

Authoritative, the work of approximately 200 scitntists ... ; International, the 
consensus evaluations of scientists from several countries ... ; and 
Comprehensive, covers not only ozone but also its interaction with 
climate.51 

Just prior to the publication of this repon, in May 1985, the British Antarctic 

survey team, reponed the springtime loss of orone over the Antarctica.52 The satellite 

observations showed that the area of major ozone loss was roughly the size of the U.S., 

51 Daniel Albritton, "Stratospheric Ozone Depletion: Global Process," Ozone 
Depletion, Greenhouse Gases, and Climate Change, Washington, D.C.: National 
Academy Press, 1989, p. 16. 

52 Joe Fannan et al., " Large Losses of Total Ozone Reveal Seasonal CI0X/NOX 
Interaction," Nature 315 (1985): 196-7. 
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which led to its description as an "ozone hole. ,,53 The causes of this loss had not yet 

been detennined. Therefore, it is difficult to argue that the ozone hole played a major 

role in the negotiations. It did, however, create a sense of urgency which might have 

been conducive to precautionary measures sanctioned in the Montreal Protocol. 

A major turning point in the negotiations occurred at a meeting in Wurzburg, 

Gennany in April of 1987. Two weeks before the third session of negotiations started 

in Geneva, UNEP convened a gathering of atmospheric modelers to compare their models 

and assessments of ozone depletion.54 As UNEP had anticipated, the models produced 

roughly the same results. The outcome of this meeting, as discussed later, strengthened 

UNEP's position in negotiations. 

In sum, UNEP provided an objective institutional milieu for ozone scientific 

cooperation and coordination. It became an active participant in the process from the 

initial stage of identifying the ozone problem to the final stages of adopting and 

implementing the ozone agreement. In a sense, UNEP served as an "institutionalized 

53 F. Sherwood Rowland, "Chlomfluorocarbods, Stratospheric Ozone, and the 
Antarctic Ozone Hole," Environmental Conservation 15 (1988): 101-15. 

54 The modelers were from Belgium, Norway, the U.K., and the U.S. See Robert 
Watson, Statement before the Subcommittee on Environmental Pollution, Committee 
on the Environment and Public Works, U.S. Senate, l00st Congress, lst Session, May 
12, 13, and 14, 1987, pp. 1-2. 
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policy network, within which transgovemmental policy coordination and coalition-

building"SS took place. 

3.3.2 Environmental Management: Interaction of Law and Policy 

According to UNEP, risk assessment should be followed by rational 

environmental risk management. In the management stage, UNEP identifies and evaluates 

policy options to aven potential problems. The main component of UNEP's 

environmental management is law. UNEP considers law as an "essential instrument for 

proper environmental management and the improvement of the quality of life. ,,56 

Until 1981, the Governing Council set UNEP's law agenda "tree by tree, with little 

attention to the growing forest of environmental law ... S7 The Montevideo Program, 

however, provided a turning point. In 1981, the Ad Hoc Meeting of Senior Government 

Officials Expen in Environmental Law was held in Montevideo, Uruguay. The meeting 

set the environmental law agenda for UNEP, calling for development of "guidelines, 

principles, or agreements, ,,58 in three major subject areas including protection of 

stratospheric ozone depletion. 

55 Keohane and Nye, Power and interdependence, Boston. MA: Little, Brown, 1984, 
p.256. 

56 UNEP/GC. 1O/5/add.2, Annex, December 7, 1981, p. 2 

57 Potsenk, supra note 33, p. 362. 

S8 See supra note 56, p. 17. 
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Earlier that year, the Governing Council had asked the Executive Director of 

UNEP to "initiate work aimed at the elaboration of a global framework convention for 

the protection of the ozone layer," and to that end, to establish "an ad hoc working group 

of legal and technical expens"59 to draft the text of the convention. The Montevideo 

Meeting supponed the decision. In the same meeting, Finland, Sweden, and Switzerland 

submitted a joint document outlining the major elements and principles that should be 

considered in the Working Group's elaboration.60 

This was the flrst time that the world community was entering an uncharted 

territory. Scientiflc research had yet to resolve enonnous uncenainty about ozone 

depletion. Also, lucrative economic interests were creating major obstacles to 

international regulatory action based on uncenain science. The old debate about 

environmental protection or economic development of Third World countries had to be 

addressed fairly. In shon, decision-makers were facing a dilemma that was not infrequent 

in modem environmental policymaking-- to act or not to act. Having said all t1tis, the 

major objective was "a global agreement with maximum participation ... ,,61 

59 UNEP/GC.9/ 13 B, May 8, 1981. 

60 See Iwona Rummel-Bulska, "The Protection of the Ozone Layer under the Global 
Framework Convention," in B.Flinterman et aI., eds., Transboundary Air Pollution: 
Intemarional Legal Aspect of the Cooperation of States, Dodrecht: Martinus Nijhoff 
Publication, 1986, pp. 283-284. 

61 Lee Thomas, U.S. Senate Executive Repon, looth Congress, 2nd session, Feb. 19, 
1988, p. 4. 
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In this uncharted territory full of potential pitfalls, international law did provide 

a guiding light, leading the world community towards a successful resolution of the ozone 

problem. Internatiom.ll law responded to an anticipatory threat in a rather creative and 

innovative fashion. Innovation in international law, however, "was not an invitation ... to 

disregard the political context. ,,62 Law is never detached from its social and political 

context. In a larger and deeper sense, law is politics. As Louis Henkin puts it: "Law is 

made by political actors, not by lawyers, through political procedures, [and] for political 

ends."63 

Generally, international negotiation is a process of reducing uncertainty and 

unpredictability. Uncertainty increases as the causal chain of events moves further into 

the future. Combined with the perception of great risk, it makes decision-making more 

difficult. The ozone issue was a case with enormous uncertainty and risk. The 

uncertainty was not necessarily associated with the scientific aspect of the issue. Rather, 

there were uncertainties about global panicipation especially concerning potential 

producers and consumers, equity, flexibility, transfer of technology, treatment of 

developing countries ... etc. 

62 Richard Falk, Preface to In Fairness to Future Generations: International Law, 
Common Patrimony, and Intergenerational Equity by E.B. Weiss, New York: 
Transnational Publishers, 1989, p. xxi. 

63 Louis Henkin, "Law and Politics in International Relations: State and Human 
Values," Journal of International Affairs 44 (1990): 183-208. 
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In such an environment, international law provides an extensive tool-box of risk 

management devices: 

... through which nations can overcome problems of uncertainty and distrust 
and allocate and adjust risks among themselves in a manner which makes 
mutual cooperation possible.64 

Within this frame of analysis, ozone layer depletion provides an excellent case of 

international law-making where law was utilized to promote "preventive international 

cooperation,,6S in order to resolve a common problem. 

3.3.2.1 Framework Convention: Laying the Foundation 

From the outset, there was a general recognition that common interests as well 

as the interest of individual states required a program of joint action.66 The Governing 

Council and the document submitted by several countries called for a legal framework 

within which nations work together on the ozone problem and solutions. The framework 

had to be global, equitable, flexible, and include incentives for maximum participation. 

Thus, the general approach was to utilize law as an instrument of cooperation. Whereas 

64 Richard Bilder, "International Law and Natural Resources Policies," Natural 
Resources Journal 20 (1980): 484. Also, within a regime context, Hampon argues that 
to the extent that regimes provide "information, spread risks, and reduce the cost of 
adjustments to new situations, they can help member-states to cope with uncertainty." 
See International Journal 45 (1989-1990): 60. 

6S See Winfred Lang, "Environmental Protection: The Challenge for International 
Law," Journal of World Trade Law 19 (1985): 489-496. 

66 Henkin, supra note 63, p. 189. 
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VNEP provided a forum for facilitating the nonn-creation by "easing the costs of 

. cooperation and interaction between the states,,,67 international law offered a framework 

within which the cooperation took place. Throughout the process, VNEP mediated 

differences between actors advocating different solutions, or between contending scientific 

approaches. 

In January 1982, VNEP convened the first meeting of the "Ad Hoc Working 

Group of Legal and Technical Experts for the Elaboration of a Global Framework 

Convention for Ozone Layer Protection" (hereinafter called the Working Group) in 

Stockholm, Sweden. The initial negotiation proved as "cumbersome as the title"68 of the 

Working Group. Changes in scientific uncertainty had led many governments to believe 

that the ozone hypothesis might be overstated. In addition, worldwide recession and V.S. 

unilateral reduction of CFCs slowed down the total production of CFCs. Furthelmore, 

in the V.S. the new anti-regulatory EPA administration had come close to tenninating its 

work on ozone depletion.69 All of these factors contributed to placing low priority on 

ozone negotiations. The only force behind the ozone negotiations was VNEP. Indeed, 

VNEP "kept ozone issue alive"70 during this period. 

67 Assetto and Bailey, supra note 26, p. 2. 

68 Benedick, supra note 38, p. 42. 

69 David Doinger, "Politics of the Ozone Layer," Issues in Science and Technology 
10 (1988): 87. 

70 Benedick, supra note 38, p. 42. 
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In April 1983, Finland, Norway, and Sweden (hereinafter Nordic countries) 

submitted a draft protocol for a worldwide ban on CFCs emission that became known as 

the Nordic Annex.71 In the same year, Canada, the Nordic countries and Switzerland 

met in Toronto to form the so~called Toronto Group. The Nordic Annex represented a 

challenge to the U.S. position (which was a ban only on non-essential use of CFCs) and 

became a catalyst for change.72 Later in 1983, the U.S. changed its position and joined 

the Toronto group in calling for a separate protocol to be adopted simultaneously with the 

framework convention. The proposal immediately polarized the negotiations and was 

rejected by the EEC, Japan and the Soviet Union which were against any premature 

regulatory measures. Some representatives even argued that the drafting of a regulatory 

protocol was beyond the mandate of tbe Working Group. The proposal "did not get an 

overly strong response from most countries," said Thomas Wilson, a U.S. State 

Department official.73 Most countries felt that "the science just was not there to ban" 

the use of CFCs. But the U.S. was considering the notion of protocol as a "useful 

precautionary measure." 

By late 1984, however, the EEC shifted its position from "no protocol" to a 

position calling for a cap on production capacity. But this had "a lot of flaws" and in 

71 UNEPIWG.78/13, Report of the Working Group, June 17, 1983, p. 4. 

72 Sharon Roan, Ozone Crisis: The J5-Year Evolution of a Sudden Global 
Emergency, New York: John Wiley & Sons Inc., 1989, p. 114. 

73 International Environment Reporter 7 (1984): 40. 
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effect "creates a rich man's club."74 The EEC was producing CFCs at 60 percent of the 

capacity and would not be effected by the cap on production capacity until about 2000.75 

The disagreement jeopardized the negotiation process. Thus, UNEP mediated 

among opposing groups by forging a compromise. Utilizing its "slippery slope"76 

strategy, the UNEP Governing Council agreed that "the work to complete the convention 

will not be delayed by efforts to forge agreement on protocol... ,,77 This compromise 

kept the difficult negotiation process alive. A U.S. delegate explained the U.S. position 

in this way: 

We won't take the leadership in protocol. We have tried to help the 
Nordic countries to keep the initiative alive, without pushing it. We would 
like to work with other countries, not to get out in front of them. This is 
an incremental process. It is better to go step at a time and bring other 
countries along with you than to be self-righteously correct and leave the 
others behind.78 

This statement is a clear indication that the U.S. was committed to building 

consensus incrementally through institutional bargaining and entrepreneurial leadership. 

74 Ibid., p. 345. 

75 Ibid., p. 345. 

76 This is UNEP's two-step approach, initially committing states to a broad 
framework convention with few obligations, but. subsequently moving towards 
stringent protocols that would have been potentially unrealistic at the outset. See Peter 
Haas, "Obtaining International Environmental Protection through Epistemic 
Communities," Millennium 19 (1990): 353. 

77 International Environment Reporter 7 (1984): 181. 

78 Ibid., pp. 181-182. 
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Throughout the negotiations, especially at the Protocol stage, the U.S. launched a massive 

diplomatic effort to persuade other major parties to accept the stringent CFCs 

regulations.79 This is far from a hegemonic theory's assumption that the existence of 

a preponderant power is necessary for imposing a regime on other members and for its 

subsequent maintenance in international politics. At least, concerning ozone regime 

negotiations, this claim is not borne out. 

Kelvin Fay of the Alliance for Responsihle CFC Policy, a U.S. CFCs industry 

group, welcomed the decision to postpone the protocol. Fay said the U.3 does not want 

"to jeopardize the cooperation for the sake of protocol. ,,80 He also commended UNEP 

for "not making rush decisions based solely on a tunnel vision approach. ,,81 

Despite the stalemate over control measures, the "Vienna Convention for the 

Protection of Ozone Layer" was adopted on March 22, 1985, and signed by twenty 

nations plus the EEC. Japan did not sign the convention and made a declaration, 

contending that "each country should decide how to control CFCs emission. ,,82 

The Convention was in itself a major accomplishment. It is the fIrst global effort 

to protect the Earth's atmosphere. It also differs in another respect from much of 

79 Benedick, supra note 38, pp. 55-58. 

80 Ibid., p. 182. Alliance for Responsible CFC Policy was fonned in 1980 to 
represent the U.S. CFCs industry's position in the ozone regime negotiations. 

81 Ibid., p. 182. 

82 UNEP/lG.53/5, March 21, 1985. 
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traditional international law. It is an anticipatory response to avert a potential threat to 

future generations. Peter Sand argues that lithe express recognition of this 

intergenerational responsibility may indeed be the treaty's most signjficant contribution 

to contemporary international law. 1183 

The convention did not create any obligation for the world community. It, 

however, called for international cooperation in research, monitoring, and information 

exchange.84 These provisions were important because before Vienna, some countries 

ha4 refused to provide information about their CFC production. One UNEP Official 

complained that UNEP had sent out 170 requests for CFC data and received only twenty 

responses.8S 

The Vienna Conference, in spite of UNEP's last-minute efforts and two-day 

informal consultation meeting, failed to adopt a regulatory protocol. However, as part of 

the Final Act to the Convention, the parties adopted a resolution calling for the 

resumption of negotiations regarding a protocol on ozone depletion. 

83 Peter Sand, liThe Vienna Convention is Adopted," Environment 27 (1985): 41. For 
a detailed discussion of the controversial theory of intergenerational obligations, see 
Weiss, In Fairness to Future Generations: International Law, Common Patrimony, 
and Intergenerational Equity, New York: Transnational Publishers, 1989. 

84 See Vienna Convention, Articles 2, 3, 4, and 5. 

8S See Golubev, supra note 50, p. 23. 
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3.3.2.2 Prelude to Negotiations: Rome and Leesburg Workshops 

After the world community failed to adopt control measures as part of the 1985 

Vienna Convention, it became clear that a consensus was needed on critical economic 

issues before a political agreement could evolve. UNEP decided that the best vehicle for 

forging such a consensus would be a two-part informal workshop jointly sponsored by 

the EEC (Rome) and the EPA (Leesburg), and focusing on key economic issues (with a 

separate conference on health and environmental issues.) All of these meetings were held 

outside of formal negotiation contexts. The parties agreed to come to these meetings with 

"open minds and no predetermined positions. ,,86 There was no official government 

delegation, and UNEP invited participants in their private capacities. 

The first part of the workshop in Rome was a "grave disappointment, characterized 

by bad temper and disagreement.,,87 However, at the second part in Leesburg, the 

atmosphere was "somewhat more relaxed because people seemed prepared to be more 

flexible in their approach to things.,,88 What emerged from these two workshops was 

a general consensus that something had to be done, but the degree and timing of 

regulations were far from clear. The Leesburg workshop was conducted in an atmosphere 

86 Benedick, supra note 38, p. 47. 

87 UNEP/WG.148/2, Report of Rome Workshop, May 26-30, 1986. 

88 International Environment Reporter 9 (1986): 347. For a detailed discussion, see 
UNEP/WG.148/3, Report of Leesburg Workshop, October 13, 1986. 
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of cooperation and compromise. For the first time, the Soviets and Japanese conceded 

that they accepted a need for international regulations.89 

Between these two workshops, a UNEP/EPA--sponsored international conference 

on health and environmental effects was held in Washington. The Conference brought 

together 300 scientists and policymakers from about twenty countries.90 The purpose 

of this conference was to develop a common understanding among scientists and 

policymakers. Lee Thomas from EPA notes that "the sequence of meetings was no 

accident. Each meeting was a conscious effort to build a common understanding about 

the ozone issue ... ,,91 

Looking back to the Vienna conference, Benedick says that those who prematurely 

advocate the adoption of control measures "may have tried to put the cart before the 

horse, ... in effect, to make risk management before conducting risk assessment."92 Now, 

risk assessment was moving in a parallel track with risk management. Indeed, the 

EPA/UNEP conference was part of the risk assessment process, while the two-part 

89 Ibid., p. 347. 

90 The proceedings of the Conference is published in four volumes. See James Titus, 
ed. Effects of Changes in Stratospheric Ozone and Global Climate, Vol.1, EPA/UNEP, 
1986. 

91 Lee Thomas, "Global Environmental Change: EPA Perspective," in Titus, supra 
note 90, p. 28. 

92 Richard Benedick, "Global Environmental Change: The International Perspective," 
in Titus, supra note 90, p. 33. 
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workshop was a pre-negotiation exercise on risk management. These meetings established 

a framework for the formal negotiations ahead. The process was characterized by: 

... breaking down the problems into smaller components, developing 
consensus by incremental strategies, and ... establishing a degree of rapport 
and mutual confidence ... 93 

In the second phase, international law set the stage for cooperation. A decision 

to pursue Protocol negotiations was formalized in a resolution in Vienna. UNEP was 

instrumental in building support for this last-minute consensus. In spite of the non-

binding nature of the resolution, states participated in good faith in pre-negotiation 

meetings. Even though the Rome and Leesburg meetings were on economic and trade 

issues, international lawyers were invited in their individual capacities. To name a few, 

Dupuy from Paris University, Gunlding from HeidleburgUniversity, and Alan Miller from 

American University were among those who presented international law perspectives on 

equity, efficiency, future generations, and the special situations of developing countries.94 

In his presentation, Gunlding emphasized a global production capacity cap 

compatible with "equity as a maxim to realize the idea of justice or the legal principle of 

equality of states,r95 in international law. Another paper discussed equity in terms of 

93 Benedick, supra note 38, p. 47. 

94 For a summary of papers presented in Leesburg meetings, see UNEP/WG.148/3, 
Report of Leesburg Workshop, October 13, 1986, pp. 5-34. 

95 Ibid., p. 24. 
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"access to CFC for developing countries and future generations,"96 a recognition of 

intergenerational obligations in international law. Similarly, Dup.uy differentiated 

advanced from developing countries, calling for an efficient and flexible regime within 

the framework of the Vienna Convention.97 Thus, one can argue that international law 

was one of the major considerations in the policymaking process. 

3.3.2.3 Formal Protocol Negotiations 

With "the spirit of Leesburg" and a sense of cautious optimism, the first round 

of negotiations was opened in Geneva in December 1986. The major adversaries were 

the Toronto Group, led by the U.S. and the EEC. However, contrary to Vienna 

negotiations where the Toronto Group put forward a common proposal, in this round of 

negotiations, Canada, the Nordic countries, and the U.S. returned to the table with three 

different proposals. The EEC, Japan, and the Soviet Union tabled their own proposals. 

It was, however, a good sign that other major parties were becoming interested in 

negotiations. Developing countries' representation ~n Geneva was sparse. China and 

India, two potentially major CFC producing countries, did not participate. 

96 Ibid., p. 25. 

97 Ibid., p. 6. 
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3.3.2.4 Country Positions in Geneva 

The United States proposal was a freeze on most ozone depleting chemicals at 

1986 level, a long tenn scheduled reduction of emissions, and a periodic review of the 

Protocol provisions. The Nordic countries endorsed the U.S. proposal in general, but 

offered an amendment for a phase down of 25 percent rather than freeze. The EEC 

shifted its position from a cap on production capacity to a cap on production itself. 

Canada called for a global emission limit based on GNP and population. Japan favored 

~ ilroduction capacity cap. The Soviet Union introduced a text for a global production 

limit only, based on population. During the negotiation process, however, these positions 

changed. in some cases dramatically, to accommodate a compromise.98 

To begin with, at the second meeting in Vienna in 1987, Canada and the Nordic 

countries abandoned their initial positions and supported the U.S. proposal.99 But the 

gap between the two principal groups (Toronto and the EEC) remained as wide as ever. 

This time, however, some disagreement surfaced within the EEC. Also, the U.S., 

consistently trying to base its position on evolving scientific knowledge, got some boost 

from the UNEP sponsored meeting of ozone modelers in Wurzburg. As indicated earlier, 

98 For a detailed analysis of regulatory options and positions of the countries, see 
Johan C. Lammers, "Efforts to Develop a Protocol on Chlorofluorocarbons to the 
Vienna Convention for the Protection of the Ozone Layer," The Hague Yearbook of 
International Law, 1988, pp. 225-264. Lammers is a Professor of Public International 
Law at the University of Amsterdam and was a member of the Netherlands delegation 
in Montreal negotiations. 

99 See UNEP/WG.167/2, Report of the Second Session, Vienna, March 4, 1987, p. 5. 
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the outcome of the Wurzburg meeting contributed to the process of reducing uncertainty 

and accelerated the pace of negotiations. 

The major breakthrough in the process of negotiations, however, occurred during 

the third session in Geneva. After the efforts failed to reconcile opposing groups, UNEP 

took a strong stnnd In his opening statement, referring to the Wurzburg scientific 

meeting, Executive Director Tolba, emphasized that "no longer can those who oppose 

action to regulate CFC release hide behind scientific dissenL ,,100 The signal from 

scientists was unequivocal. The ozone modelers had unanimously supported the position 

already promoted by UNEP. From that point on, Tolba assumed a central role in the 

protocol negotiations, "exerting personnel influence and his considerable authority as 

scientist and head of a UN organization. ,,101 

In the absence of hegemonic leadership, multi-pany negotiations, some argue, will 

be more successful in small groups. Because the smaller size helps "to reduce cognitive 

complexity and facilitates communication and the sharing of information. ,,102 For the 

first time, UNEP organized a small infonnal consultation meeting of key delegation 

heads, away from the fonnality of plenary sessions and presence of environmentalists and 

100 Tolba presented a five points proposal, calling for a stringent protocol. See "No 
Where to Hide," UNEP Infonnation 87/10, May 6, 1987, p. 5-6. 

101 Benedick, supra note 38, p. 72. 

102 Quoted in Fen Osler Hampon, "Climate Change: Building International Coalition 
of Like-Minded," International JourlZal45 (1989-1990): 57. 
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industrialists.103 This group produced an unofficial negotiating text called the "Tolba 

text. " The text which became the basis for the final negotiations in Montreal received 

support from a wide range of countries in plenary session. The infonnal meeting made 

considerable progress in the drafting of the controversial Article II, control measures. 

Yet, no country committed itself to this text. Later in June 1987, Tolba called the second 

meeting of the heads of delegations in Brussels to reconcile differing views. Thus, 

UNEP's intervention made a great difference both in the pace of negotiations and in the 

substance of regulatory measures. 

3.3.2.5 Montreal: Last Bargaining 

The last meeting was convened in September of 1987 in Montreal. In spite of 

wide support for the compromise text, there were some points of disagreement between 

the two major groups--EEC and Toronto. These differences were finally hammered out 

by the intervention of the Executive Director. 

"The Montreal Protocol on the Substances that Deplete the Ozone Layer" was 

adopted on September 16, 1987.104 The Protocol freezes production and consumption 

of five CFCs at 1986 levels by mid 1989, reduces them to 80 percent of 1986 level by 

103 Belgium, Canada, Denmark, Japan, New Zealand, Norway, the Soviet Union, the 
U.S. and the U.K., and the EEC participated at the meeting. Tolba represented 
developing countries in the meeting. UNEP/WG.172/2, Report of lIifonnal 
Consultation With Heads of Delegations, Vienna, April 1987, p. 15. 

104 UNEP, Final Act of Montreal Protocol on Substances that Deplete the Ozone 
Layer adopted in September 16, 1987. 
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1993, and to 50 percent of those levels by 1998. Production and consumption of three 

halons will be frozen at th~ 1986 level by 1992.105 

The protocol gave something to everybody. By getting the 50 percent cut by 

1998, the EEC won a postponement of reductions. The United States won a hard-fought 

freeze on halons by mid-1992. Third World countries received a ten-year grace period 

to comply with the Protocol. The Soviet Union and other planned economy countries got 

a growth allowance to open some CFC production plants already under construction. 

Also, at Japan's insistence, shifting use of CFCs was allowed. 

Around the world, the Protocol was praised for its symbolism and criticized for 

its shortcomings. Some environmental groups complained that the Protocol has not gone 

far enough. For example, one observer called it a "first major half-step" in reducing 

ozone depletion!06 The Protocol entered into force in January 1, 1989. As of 

lOS Ibid., Article 2 (para. 1, 2, 3, and 4). 

106 Doinger, supra note 69, p. 85. 
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December of 1991, seventy-one countries and the EEC had ratified the Protocol. 107 

India, a potential producer, has indicated its willingness to add its ratifications. lOB 

3.4 POST-MONTREAL: STRENGTHENING THE PROTOCOL 

The Protocol is designed to be a dynamic and flexible instrument in order to 

adapt to rapidly changing scientific, economic, environmental, and technical infonnation. 

Based on the built-in mechanism in Article 6, UNEP started the process of assessment of 

the Protocol. Even before entering into force, UNEP held a meeting in the Hague, the 

Netherlands on scientific developments, CFC data, and substitute products and technology. 

Later, the first meeting of the parties to the Protocol was held in Helsinki, Finland, five 

months after the coming into force of the Protocol, in May 1989:09 This meeting 

produced a political agreement by the parties to strengthen the Protocol and they approved 

by consensus the non-binding Helsinki Declaration on the Protection of the Ozone Layer. 

107 The following countries have ratified the Mon~eal Protocol: Australia, Austria, 
Bahrain, Bangladesh, Belgium, Botswana, Brazil, Burkino Faso, Byelorussian S.S.R., 
Cameroon, Canada, Chile, China, Costa Rica, Denmark, Ecuador, Egypt, Fiji, Finland, 
France, Gambia, Gennany, Ghana, Greece, Guatemala, Hungary, Iceland, Ireland, 
Italy, Japan, Jordan, Kenya, Libya, Liechtenstein, Luxembourg, Malaysia, Malawi, 
Maldives, Malta, Mexico, Netherlands, New Zealand, Nigeria, Norway, Panama, 
Philippines, Poland, Portugal, Russia, Singapore, South Africa, Spain, Sri Lanka, 
Sweden, Switzerland, Syria, Thailand, Togo, Trinidad and Tobago, Tunisia, Turkey, 
Uganda, Ukrain, Uruguay, United Arab Emirates, United Kingdom, United States, 
Venezuela, Yugoslavia, Zimbabwe, and European Economic Community. 

lOB International Environment Reporter 13 (1990): 275. 

109 UNEP/OzL.Prno.l/5, May 6, 1989. 
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In the meeting, UNEP called for the elimination of all ozone depleting substances by the 

end of century and for the establishment of an international fund to subsidize and transfer 

new technology and products to the developing countries. l1O The second meeting of 

parties to the Protocol, held in London in June 1990, approved revision of the treaty.l\I 

The revisions strengthened the Protocol and established a $240 million fund to ease the 

cost of complying with the protocol for the Third World countries. 

3.' IMPLICATIONS FOR REGIME-FORMATION 

The history of the ozone regime formation suggests that the world c9mmunity is 

moving towards an era where "games of skill will replace tests of Will."112 The essence 

of these "games of skill" lies in their greater reliance on persuasion rather than force. It 

involves a combination of innovation in designing institutional arrangements and skill in 

brokering the interest of the actors to support such arrangements. This form of leadership 

does not necessarily come from a hegemon. In ozone regime fonnation, UNEP exercised 

such successful entrepreneurial leadership. 

Similarly, the prevailing explanations based on self-interest fail to recognize that at 

times self-interest impedes rather than facilitates cooperative arrangements. Generally, 

110 Mustafa Tolba, "The Need to Go Further: The Montreal Protocol 19 Months 
Later," UNEP Press Release, Helsinki, May 2, 1989. 

III UNEP/OzL.Pmo.2/3, June 29, 1990. 

112 Stanley Hoffmann, "What Should We Do in the World?" Atlantic Monthly 246 
(1989): 9. 
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a self-interested actor desires "to maximize one's own utility function where that function 

does not include the utility of another party. ,,113 The refusal of the United States and 

some other countries to accept the regime for sea-bed mining under the 1982 Law of the 

Sea Convention in order to maximize their own interests is a case in point. Thus, power 

and interest are insufficient prerequisites for international cooperation. In such an 

environment, an international institutional mechanism is required to bring nations together, 

to shepherd protracted negotiations, and to build consensus. This is what UNEP did in 

the ozone negotiations. 

Furthermore, UNEP provided a forum for dynamic interaction of international 

legal and political processes. International law responded in an innovative fashion to an 

anticipatory problem that is, to some extent, still of unknown proportions. Law was used 

as a positive instrument of "organized international cooperation" rather than as a negative 

"set of rules of abstention. ,,114 Most important, the law accomplished, at least, three 

things: (1) it defined politically and economically sensitive issues for policymakers; (2) it 

offered an equitable framework to accommodate controversial issues; and (3) it introduced 

a stabilizing element to the negotiations by formalizing policy preferences and by making 

it difficult to " ... disregard policies consecrated in legal forms." In short, law helped the 

113 Krasner, supra note 6, p. 195. 

114 Wolfgang Friedmann, "The Changing Structure of International Law," Falk et al., 
eds., International Law: A Contemporary Perspective, Boulder, CO: Westview Press, . 
1985, p. 144. 
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states to "reach cooperative arrangements and to ensure that such arrangements are 

sensible, workable, and fair. "lIS 

While Young's institutional bargaining model is a useful antidote to the realist 

approach to regime studies, it neglects the role of law in regime creation. Moreover, the 

absence of a clear-cut compliance mechanism, one of Young's factors for successful 

regime formation, was not allowed to stand in the way of the ozone regime creation. In 

the Montreal Protocol negotiations, in contrast, "compliance" was considered as the least 

important issue because there was "an implicit understanding that countries will 

comply. ,,116 To strengthen Young's model, the element of the law should be added as 

an essential factor in international cooperation and regime formation. 

The ozone regime also exemplifies a new environmental partnership among 

nations. To promote global participation in the ozone regime, industrialized nations are 

cooperating with developing countries for technology transfer and financial assistance. 

Joint efforts already underway include: the U.K. is working with India, Finland and 

United Nations Development Program (UNDP) are assisting China, Sweden and Norway 

liS Bilder, supra note 64, p. 484. 

116 Statement by Iwona Rummel-Bulska, Director of UNEP's Environmental Law 
Unit, quoted in International Environment Reporter (October 1987): 534. Also, in 
Article 8, compliance mechanism was deferred to the first meeting of the parties to the 
Protocol to be held one year after coming into force of the Protocol. Alan Beesley 
argues that in international environmental cooperation, compliance is ensured through 
instrument of "national embarrassment" or "international odium." See supra note 104, 
p.66. 
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are cooperating with Kenya, Canada is supporting Malaysia, and the U.S. helping Mexico, 

Egypt and Brazi1.1I7 

The successful completion of the ozone regime reaffirms UNEP as an effective 

international agency and a viable voice on environmental issues. Lee Thomas 

commended the UNEP Executive Director in this way: 

... you have pushed, prodded and led us throughout the negotiations to keep 
our eyes on the ultimate objective--protection of environment--and to avoid 
seeking short-term economic gains or political advantages. liB 

The Protocol made a significant contribution to the development of international 

environmental law which will be discussed in the next chapter. 

117 Stephen Seidel and Daniel Blank, The Montreal Protocol: Pollution Prevention on 
a Global Scale," AMBIO 19 (1990): 304. 

liB International Environment Reporter (October 1987): 531. 



L .......... _. __ ._----

132 

CHAPTER 4 

EMERGING NORMS OF INTERNATIONAL ENVIRONMENTAL LAW 

The concept of an international law of environment is largely a product of the 

twentieth century--its technological advances, increased scientific understanding of the 

ecological consequences of those advances, and subsequent public concern about the 

future of our planet. Traditionally, international environmental law has followed a multi-

level development scheme. I The precedent-setting judicial decisions and law of state 

responsibility laid the foundation of the present international environmental law. Since 

the 1972 Stockholm Conference, however, the environmental law-making processes have 

I It is beyond the scope of this chapter to explore in greater detail the impressive 
evolution of international law of environment. Therefore, the chapter focuses narrowly 
on international environmental law as it relates to the Montreal Protocol and its 
significance to this rapidly developing area of law. For a comprehensive discussion of 
the development of international environmental law, generally, see Alexander Kiss and 
Dinah Shelton, International Environmental Law, Ardsley-on-Hudson, NY: Transnational 
Publishers, 1991. Ved Nanda and John Carver, International Environmental Law, 
Ardsley-on-Hudson, NY: Transnational Publishers, forthcoming. On specific areas of 
environmental law, see, for example, James Moermond III and Erickson Shirley, "A 
Survey of the International Law of Rivers," Deliver Journal of International Law and 
Policy 16 (1987): 139-59. Peter Sand, Marine Environmental Law in the United Nations 
Environment Programme, London: Tycooly; 1988. Phillipe Sands, Chernobyl: Law and 
Communications, Cambridge: Grotitus Publications Limited, 1988. 
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been accelerated at intergovernmental, regional, non-governmental, and national levels. 

The culmination of these efforts is a burgeoning number of environmental agreements.2 

In addition, environmental diplomacy has produced a wide variety of United Nations 

resolutions and declarations--usually referred to as "soft law" to distinguish them from the 

"hard law" of formal legal agreements.3 In general, although these resolutions and 

declarations are not legally binding, they generate pressure to modify state practice on 

environmental matters. Even so, in some cases, these soft laws have given impetus to the 

formulation of multilateral treaties.4 

In the development of international law of environment, the 1987 Montreal 

Protocol stands as a milestone. The unique contribution of the Protocol to the emergence 

2 UNEP's Register of International Treaties in the Field of Environment lists over 140 
environmental agreements on such diverse issues as oil pollution, protection of 
endangered species, nuclear transportation and waste disposal, acid rain, ozone layer 
depletion, and so on. See UNEP Profile, United Nations Environment Programme, 
Nairobi, Kenya, 1989. 

3 See C.M. Chinkin, "The Challenge of Soft Law: Development and Change in 
International Law," International and Comparative Law Quarterly 38 (1989): 850-866. 
For a discussion of "soft law" in the context of international environmental law, see 
Pierre-Marie Dupuy, "Soft Law and International Law of the Environment," Michigan 
Journal of International Law 12 (1991): 420-35. 

4 Some of the UN General Assembly resolutions and declarations on genocide, human 
rights, outer space, seabed and ocean fluor as "common heritage of mankind" have 
demonstrated their legal significance in subsequent adoption of multilateral treaties. For 
a discussion, see Peter Thacher, "Alternative Legal and Institutional Approaches to Global 
Change," Colorado Journal of International Environmental Law and Policy 1 (1990), pp. 
101-126. Also, Alexander C. Kiss, Survey of Current Developments in International 
Environmental Law, Morges, Switzerland: IUCN, 1976. 
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of a new generation of environmental norms,s however, can be appreciated only through 

contrast with its antecedents. 

This chapter places the Protocol within the context of the law of state 

responsibility and transfrontier pollution, the "ancestors" of the modem international 

environmental law. Additionally, it examines the significance of the Protocol to the 

ongoing process of the development of international law of environment. 

First, traditional sources of international law, the basic framework within which 

international environinental law has developed, are discussed. Second, the significance 

of a new source of law, emanating from international organizations in the form of 

resolutions and declarations, is assessed. Third, the antecedents to the Protocol and the 

process of their development are analyzed through discussion of various international 

conferences, treaties, and state practice. Fourth, within this context, the substantive and 

S Norms, rules, and law have been used interchangeably in the literature of international 
law. Friedrich Kratochwil, for example, defines norms/rules more broadly as " ... problem
solving devices for dealing with the recurrent issue of social life: conflict and 
cooperation." See Kratochwil, Freidrich. Rules, Norms, Decisions, Cambridge, U.K.: 
Cambridge University Press, 1989, p. 69. Another scholar, Raymond Cohen, offers two 
specific guidelines in his definition of "the rules of the game." According to Cohen: 
"Rules [norms] indicate the limit on permissible conduct, thereby, permitting conflict to 
be contained, and act as guidelines for desirable behavior, thereby facilitating active 
cooperation." See Cohen, International Politics: The Rules of the Game, London: 
Longman Group Limited, 1981. Other scholars have also discussed norms/rules/law in 
different context. See, for example, Clifton Wilson, "Diplomatic Expulsion: Law, Policy 
and Norms," unpublished paper presented in the 32nd Annual Conference of International 
Studies Association, Vancouver, British Columbia, March 20-23, 1991, pp. 6-8. Also see 
Brian Mandell and Brian Tomlin, "Mediation in the Development of Norms to Manage 
Conflict: Kissinger in the Middle East," Journal of Peace Research 28 (1991): 44-5. For 
the purpose of this study, however, I will use nonn/law interchangeably as standards of 
behavior defined in terms of legal rights and obligations. 
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procedural nonns of 1987 Montreal Protocol are scrutinized. Finally, the fifth section 

concludes that while the Protocol has followed the lead of earlier customary and treaty 

law tradition, it has broken new ground by expanding the frontiers of international 

environmental law. 

4.1 TRADITIONAL SOURCES OF INTERNATIONAL LAW 

The most authoritative and concise statement regarding the sources of international 

law is contained in Article 38(1) of the Statute of International Court of Justice (ICJ),6 

which reads: 

1. The Court, whose function is to decide in accordance with international 
law such disputes as are submitted to it, shall apply: 

(a) international conventions, whether general or particular, establishing 
rules expressly recognized by the contesting states; 

(b) international custom as evidence of a general practice acceptable as 
law; 

(c) the general principles of law recognized by civilized nations; 

(d) subject to provisions of Article 59, judicial decisions and the teaching 
of the most highly qualified publicists of the various nations, as subsidiary 
means for the detennination of rules of law. 

The arrangement of the sources in the ICJ Statute implicitly suggests a hierarchy: treaty, 

custom and general principles of law are primary sources while "judicial decisions ... " are 

being relegated to a subsidiary level or considered as evidence where rules of 

6 International Court 0/ Justice, The Hague, Netherlands: ICJ, 1988. 
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international law are manifested. In the following section, two major components of 

international law are discussed. 

4.1.1 Treaty Law 

Treaty law consists of expressly accepted obligations spelled out in international 

agreements freely adhered to by states. Treaties have become of paramount importance 

in internatiomd relations by representing the most modem method of creating international 

law. Some scholars have argued that treaty law is the stronger and more reliable source 

of law as custom is often inadequate to meet the increasing demands of scientific and 

technological advancement.' Moreover, treaties do not challenge state sovereignty 

because each state " must agree to be bound in order for a treaty to have force. ,,8 Others 

have criticized treaty law on the grounds that (1) the consensual nature of treaty results 

in the least common denominator, and (2) the lengthy ratification process delays its 

effectiveness.9 Peter Sand questions the validity of the cumbersome method of treaty 

law-making for "environmental governance" and calls for innovations in standard-setting 

, Sharon Williams, "Public International Law Governing Transboundary Pollution," The 
University of Queensland Law Journal 13 (1984): 121. 

8 Isabelle R. Gunning, "Modernizing Customary International Law: The Challenge of 
Human Rights," Virginia Journal of International Law 31 (1991): 213. 

9 Peter S. Sand, Lessons Learned in Global Environmental Governance, Washington, 
D.C.: World Resources Institute, June 1990, P. 5. Also see Lynton Caldwell, "Law and 
Environment in an Era of Transition: Reconciling Domestic and International Law," 
Colorado Journal of International Environmental Law and Policy 2 (1991): 2-4. 
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and implementation in international environmental cooperation. to Despite these 

shoncomings, treaties are still the most widely utilized instrument for international 

collabomtion. 

4.1.2 CPlstomary International Law 

While treaty law provides a useful fmmework for formulating principles of state 

behavior in international relations, customary law reflects the tacit consent of the 

community of nations and often serves as the backdrop from which treaties are made. 

Customary law is an unwritten code of conduct which develops over time from the actual 

pmctice of the state and, once established as law, becomes applicable to all nations. 

The major questions about customary international law are when a custom becomes 

obligatory and where to find evidence of its binding nature. Ian Brownlie identifies four 

elements of customary law:1I 

(1) dumtion or passage of time, 

(2) substantial uniformity or consistency of usage, 

(3) genemlity of the practice or degree of abstention, 

to Sand suggests that through selective incentives, differential obligations, promoting 
over-achievements, provisional treaty application, soft-law options, and delegated law
making the treaty-making process can considerably be improved. See Sand, supra note 
9, pp. 5-36. 

1\ Ian Brownlie, Principles of Public International Law, Fourth Edition, Oxford, U.K.: 
Clarendon Press, 1990, pp. 5-11. 
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(4) opinio juris sive necesessitatis, that is, the feeling of doing one's duty or that 
which is right 

As to the evidence of customary law, the common view is that customary law can 

be deduced from diplomatic correspondence, policy statements, recitations in treaties, and 

the practice of international organizations.12 The traditional view, however, suggests that 

state practice consists only of physical acts of state, what states do.13 The bener view, 

Michael Akehurst argues, appears to be not only "what states do, but also what states 

say."14 Until recently, customary law has been the centerpiece of international law. 

However, the increasing attention to law-making through treaty process has resulted in 

decline in the imponance of custom. 

4.2 NON-TRADITIONAL SOURCES OF LAW 

The conclusion seems inescapable that in this era of scientific and technological 

progress neither treaty nor custom is often adequate to address the concerns of the world 

community in an efficient and effective fashion. Even multilateral treaties are liable to 

12 See Williams, supra note 7, pp. 121-2. 

13 Criticizing traditional view, Gunning argues that "this reliance on physical acts might 
have a disadvantageous impact on international relations." See Gunning, supra note 8, 
p.215. 

14 Michael Akehurst, A Modern Introduction to International Law, Fifth Edition, 
London: Allen and Unwin, 1984. p. 28. 



! .. 

, ... 

139 

become "anachronistic before the final ratification signature is·deposited."ls The case 

in point is the 1987 Montreal Protocol. Within two years of adoption, the new scientific 

fmdings confinned that control measures of the Protocol are inadequate to reduce the 

threat of ozone layer depletion. 

As a result of technical complexity of international life, coupled with the enthusiasm 

of Third World countries to participate in international law and policy process, a new, 

albeit controversial, source of law has evolved. This new source is the end product of 

acts of international organizations, namely, the U.N. resolutions and declarations. 

Nevertheless, the fundamental question remains unsettled: what legal significance do these 

resolutions and declarations deserve? 

While there is no consensus concerning the legal effect of resolutions, a number of 

scholars and jurists have begun to recognize the importance of this new category of law. 

For example, Hiram Chodosh argues that the creation of a new category of "declarative 

international law" would pennit "the recognition of legal norms that are in the process of 

articulation and effectuation. ,,16 Such partially-formed "soft" law may in time harden 

into customary international law. 

IS Christopher Joyner, "U.N.General Assembly Resolutions and International Law: 
Contemporary Dynamics of Norm-Creation," California Western InterfUltiofUll lAw 
JOlUnal 11 (1981): 451. 

16 Hiram Chodosh, "Neither Treaty Nor Custom: The Emergence of Declarative 
International Law," Texas InternatiofUll Law JOlUfUll 26 (1991): 89. 
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Looking at nonn-creRtion in a broader sense, Richard Falk calls the law-creating 

process by draft conventions as "the tips of iceberg" and argues that: 

.. .in actuality, law develops more intensively and more usefully as a result of 
various ad hoc and unsystematic occasions. It grows largely in response to 
administrative needs of behavioral complexities ... 17 

Thus, nonn-creation assumes a dynamic character that can adapt to new conditions in the 

advancement of international life. Within this context, U.N. resolutions and 

recommendations dovetail with contemporary nonn-creation processes. Furthermore, the 

institutionalization of international relations and the increase in state interaction have led 

some scholars to coin a novel customary norm, "instant norm. ,,18 To substantiate their 

claims, they have interpreted voting in the General Assembly as evidence of state practice 

or the expression of opinio juris. 

Support for the binding force of certain resolutions also can be found in ICJ cases. 

In the case of Texaco v. Libya!9 for example, the Court argued that the authoritative 

character of a resolution depends on the quality of consensus that underlies its adoption. 

Thus, a resolution passed by a majority that comprises members of all relevant. power 

blocs within the UN will be accepted as binding. 

17 Richard Falk et al., eds. International Law: A Contemporary Perspective, Boulder, 
CO: Westview Press, 1985, p. 208. 

18 H. Chiang, "United Nations Resolutions on Outer Space: 'Instant' International 
Customary Law," Indian Journal of International Law 5 (1965): 23. 

19 Texaco Overseas Petroleum et al. vs. Libyan Arab Republic, International Legal 
Materials 17 (1978): 1-37. 
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Scholars in opposition to this argument are less inclined to accept norm-creation 

through soft law process. For example, Julius Stone argues that U.N. resolutions do not 

deserve legal force because they are likely to be "operations of power politics rather than 

exploration of truth. ,,20 Conferring the status of law upon these resolutions would tear 

law from its moorings in "existing constellations of power" and thus threaten "the survival 

of both the U.N. and the general international legal oraer.,,21 Even Nicholas Onuf, an 

advocate of law-making by declaration, admits that "dle unwillingness of Western states 

to accept" this new source of law is "an insurmountable obstacle to its actually 

existing. ,,22 

While some of the U.N. resolutions and declarations have demonstrated their legal 

significance in setting the foundation for formulating future multilateral treaties, they are 

not in strict sense a source of law. Rather, they influence the course and direction of 

international law by operating as catalytic agents and represent law-in-the-making in the 

contemporary norm-creation process.23 In short, as Judge Tanaka, in his dissenting 

opinion in the South-West Africa Cases, said: 

20 Julius Stone, "Conscience, Law, Force and the General Assembly," in Gabriel Wilner, 
ed., Essays in Tribute to Wolfgang Friedman, The Hague: Martinus Nijhoff, 1979, p. 334. 

21 Ibid., pp. 334-5. 

22 Nicholas Onuf, "Global Law-Making and Legal Thought," in Onuf, ed., Law-Making 
in the Global Community, Durham, N.C.: Carolina Academic Press, 1982, p. 18. 

23 A strong case can be made that General Assembly has accelerated the pace of nonn
creation in such areas as human rights, use of force, and outer space. See Joyner, supra 
note 15. 
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[the UN resolutions] ... can be characterized as the middle way between legislation 
by convention and the traditional process of custom making, and can be seen to 
have an important role from the viewpoint of the development of international 
law.24 

In the context of the global environment, traditional sources of law have provided 

the initial framework for development of international environmental law. Nevertheless, 

the subsequent development process has been accelerated primarily by soft law-making 

through international organizations. Therefore, in the newly developing international 

environmental law, custom and treaty laws are of relatively recent origin. 

4.3 ANTECEDENTS TO THE MONTREAL PROTOCOL 

4.3.1 State Responsibility: Substantive Norms 

In the absence of substantial customary and treaty precedents related to air pollution, 

the law concerning state responsibility has remained the starting point in the evolution 

of international environmental law. In general theory, state responsibility is concerned 

with injuries suffered by aliens abroad.2s However, the principles of state responsibility 

have been extended to cover situations where environmental pollution is involved. In the 

evolutionary process of state responsibility, one can trace a gradual shift from conflicting 

24 South-West Africa Cases, International Court of Justice Repon 248 (1966): 291-293. 

2S For an excellent discussion of the concept of state responsibility see Brownlie, supra 
note 11, pp. 431-477. 
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notions of "absolute territorial sovereignty vs. absolute territorial integrity" to a balanced 

concept of "restricted territorial sovereignty,,26 or neighbor principle. 

Prior to the twentieth century, the principle of absolute territorial sovereignty 

dominated most international environmental issues. According to this principle, a state 

has the right to use its own territory without regard for its adverse effects on the other 

states. This ultra-nationalistic mentality was expressed in 1895 when the U.S. Attorney 

General Harmon declared that "the fundamental principle of international law is the 

absolute sovereignty of every nation, as against all others, within its own territory" 

Therefore, he concluded that "the rules, principles, and precedents of international law 

impose no liability or obligation"27 which inhibits a state from using its own territory 

without regard to the impact upon others. Fortunately, the so-called Harmon Doctrine has 

not been adhered to in state practice, nor has it won support in the subsequent 

development of international environmental law. 

26 In the context of transboundary river pollution, Berber identifies five major legal 
approaches which depend on a different conception of sovereignty, namely, "absolute 
territorial sovereignty," "absolute territorial integrity," "restricted territorial sovereignty," 
"restricted territorial integrity," and "the community of property". See F.J. Berber, Rivers 
in Ir.ternational Law, 1959. Also see Aron schwabach, "The Sandoz Spill: The Failure 
of International Law to Protect the Rhine from Pollution," Ecology Law Quarterly 16 
(1989): 454-9. 

27 Jan Schneider, World Public Order of the Environment: Toward and International 
Ecological Law and Organization, Toronto, Canada: University of Toronto Press, 1979, 
p.142. 
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By contrast, the principle of absolute territorial integrity holds that a state is entitled 

to be free of infringements upon its territory. Thus, the corollary is that an injured state 

can claim that its territorial integrity has been violated. 

In "absolute" terms, however, neither "territorial sovereignty" nor "territorial 

integrity" can solve transboundalY pollution. The solution has to be based on a balance 

between the two rival notions of territoriality. International law has provided such a 

balanced view by affirming that "the rights emanating from territorial sovereignty imply 

a duty to consider another state's territorial integrity.,,28 

This view has been commonly called "the neighbor principle." According to the 

neighbor principl~ "a state should not permit its territory to be used to the detriment of 

another. ,,29 The neighbor principle has its origin in the Roman law maxim of sic utere 

tuo ut alienum non leadas (one must not use h~s own so as to injure another.) As Handl 

notes the principle recognizes the fact that "territorial sovereign rights in general were 

correlative and interdependent and consequently were subject to reciprocally operating 

28 Jutta Brunnee, Acid Rain and Ozone Layer Depletion: International Law and 
Regulation, New York: Transnational Publishers, 1988, p. 87. Also see Williams, supra 
note 7, pp. 112-4. 

29 Bankes and Saunders, "Acid Rain: Multilateral and Bilateral Approaches to 
Transboundary Pollution Under International Law," University 0/ New Brunswick Law 
Review 33 (1984): 161. 
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limitations. ,,30 It further affhms that state sovereignty becomes a matter of international 

concern if a state action causes transnational effects. 

4.3.1.1 Judicial Precedents 

The maxim of sic utere tuo and its theoretical underpinnings, the neighbor principle, 

runs through state pmctice and has been supported in a number of historic arbitration 

awards and adjudication cases. For example, in the Trail Smelter case, the only arbitral 

decision concerned with an incident of trans frontier pollution, the tribunal held that: 

... under the principle of international law, as well as the law of United States, no 
state has the right to use or permit the use of territory in such a manner as to 
cause injury by fume in or to the territory of another or the property or persons 
therein .... 31 

The 1941 case was based on a claim brought by the United States against Canada for 

damage to property in the state of Washington caused by sulphur dioxide fumes from a 

smelter in British Columbia. The decision of the tribunal introduced a concept of state 

responsibility that was "far more comprehensive than general internationallaw."32 Still, 

the case sparked no international dialogue on environmental protection at the time. 

30 Gunther Handl, "Territorial Sovereignty and the Problem of Transnational Pollution," 
American Journal of International Law 69 (1975): 54. 

31 Trail Smelter Arbitration (U.S. vs. Canada), 3 Review of International Arbitration 
Awards (1941): 1905. 

32 Timothy Faries, "Clearing the Air: An Examination of International Law on the 
Protection of the Ozone Layer," Alberta Law Review 28 (1990): 824-5. 
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The International Court of Justice, however, cited the Trail Smelter case with 

approval in the Nuclear Tests case (Australia vs. France), and it may have well 

detennined the outcome of the Court decision had the French government not made 

unilateral declaration of intent to stop testing.33 

The arbitration decision in Trail Smelter has, however, been criticized on the 

grounds that:34 (1) Canada had already accepted liability before the case was submitted 

to arbitration and the tribunal had only to assess the compensation, (2) the reference to 

the principle of international law was questionable because of insufficient state practice 

and opinio juris in 1930s, and finally (3) the reference to the law of United States, a 

subsidiary source of law within the meaning of Article 38 of ICJ Statute, has no 

justification. Nevertheless, the decision has become an integral part of international 

environmental law and is considered a customary nonn of international law. 

Eight years later, the principles of Trail Smelter were restated in the Corfu 

Channel case. The IeJ held that as a "general and well-recognized principle" of 

international law, it is "every state's obligation not to allow knowingly its territory to be 

33 Durwood Zaelke and James Cameron, "Global Wanning and Climate Change--An 
Overview of International Legal Process," American University Journal of International 
Law and Policy 5 (1990): 264. 

34 Ved p. Nanda and Peter Moore, "Global Management of the Environment: Regional 
and Multilateral Institutions," in Nanda (ed.) World Climate Change: The Role of 
International Law and Institutions, Boulder, Colorado: Westview Press, 1983, p. 94. Also 
see Williams, supra note 7, p. 123. 



L 

147 

used for acts contrary to the rights of other states. ,,35 The Corfu Channel case concerned 

a claim by the United Kingdom for losses suffered by two British warships from mines 

laid in the channel off the coast of Albania. Therefore, the COllrt held Albania 

responsible for the deadly consequences of the mines presence. 

Similar confirmation can be found in subsequent cases such as Lac Lanoux.36 

In the Lac Lanoux case, the tribunal outlined the responsibility of states to consult and 

negotiate in good faith and stated that a potential source (upstream) state take "into 

consideration in a reasonable manner the interests of the downstream state." Taken 

together, these decisions constitute a solid basis for the development of customary norms 

of international law related to trans boundary air pollution. 

4.3.1.2 United Nations Pronouncements 

For more than two decades, these narrow Court decisions were the only authority 

on the transfrontier pollution problem. With increasing public awareness in the 1970s 

came the realization that environmental protection requires international cooperation. In 

1972, the U.N. Conference on the Human Environment adopted the widely-hailed 

35 Corfu Channel (U.K. vs. Albania), 1949 IC] 4, 22 (Judgement of April 19.) 

36 Lac Lanoux (Spain v. France), 12 R. International Arbitration Awards, 281 (1957). 
For consideration of the significance of the case for the development of international law 
of rivers and the settlement of disputes, see Laylin and Bianchi, "The Role of 
International Adjudication in International· River Disputes: the Lake Lanoux Case," 
American Journal of International Law 53 (1959): 156. 
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Stockholm Declaration (chapter 2). While the Declaration is not legally binding, its oft-

cited Principle 21 broadly reflected the Trail Smelter decision: 

States have the sovereign right to exploit their own resources pursuarlL to their 
own environmental policies and the responsibility to ensure that activities within 
their jurisdiction or control do not cause damage to the environment of other states 
or other areas beyond the limits of national jurisdiction.37 

The drafters of the Declaration also recognized that a specific body of international law 

would have to be developed to give effect to the broad statement of Principle 21 and the 

Trail Smelter decision. Emphasizing this need, Principle 22 called upon states: 

... to develop further the international law regarding liability and compensation for 
the victims of pollution and other environmental damage caused by activities 
within the jurisdiction or control of such states to areas beyond their 
jurisdiction.38 

Principle 21 has received confirmation in subsequent treaties and pronouncements 

and guided state practice. For example, Article 30 of the 1974 U.N. Charter of Economic 

Rights and Duties of State incorporates the theme of Principle 21: " ... all states shall have 

the responsibility to ensure that activities within their jurisdictions and control do not 

cause damage .... "39 Similarly, the 1982 U.N. World Charter for Nature has made 

reference to Principle 21.40 Also, Article 194(2) of the 1982 U.N. Convention on the 

37 Stockholm Declaration on the Human Environment, U.N. Publication, E.73 II A. 14 
(New York, N.Y.: United Nations, 1973) 

38 Ibid., Principle 22. 

39 GA Res. 3281 (29), GAOR (Supp. 31), U.N. Doc. N9631 (1974). 

40 GA Res. 7 (37), GAOR (8.11), U.N. Doc. A/Res/37n (1982). 
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Law of the Sea has referred to sovereign 'right' as well as 'duty' not to cause damage.41 

In light of the extensive confinnation of Principle 21 in recent treaties, it is possible to 

establish that Trail Smelter and Principle 21 together have become customary international 

law through state practice and opinio juris requirements.42 

Since the Stockholm Conference, regional, governmental, and non-governmental 

organizations have all taken up the mandate of Principle 22 to develop an international 

law of environment. Nevertheless, UNEP has made a significant contribution to 

environmentallawm3.king process.43 The post-Stockholm efforts of UNEP were mainly 

directed toward non-binding environmental law-making. Once adopted by ad hoc 

working group of legal experts, these non-binding instruments are approved by the 

UNEP's Governing Council for submission to the U.N. General Assembly. The General 

Assembly either incorporates them in a resolution44 or recommends them to states for 

41 United Nations Convention on the Law of the Sea (UNCLOS), Oct. 21, 1982, 
reprinted in 21 I.L.M. 1261 (1982). 

42 Most jurists and scholars accept that the Trail Smelter and Principle 21 together have 
acquired the status of customary nonns of international law. See, for example, Peter 
Sand, Chernobyl: Law and Communication, supra note 1, p. 15. 

43 For a discussion of the role of UNEP in the development of international law of 
environment, see Peter Sand, "Environmental Law in the United Nations Environment 
Programme," Rene-Jean Dupuy (ed.), The Future of the International Law of the 
Environment, Dodrecht/Boston/ Lancaster: Martinus Nijhoff Publishers, 1985. pp. 51-72. 

44 For example, see World Charter for Nature, G.A. Res. 7 (37), supra note 40. The 
resolution states that "the principles set forth in the present Charter shall be reflected in 
the law and practice of each state, as well as at the international level." 



, 
• 

150 

use in the fonnulation of international agreements or national legislation.4s In some 

cases, UNEP's non-binding legal instruments have provided a basis for future treaty 

negotiations and for a common approach to environmental issues.46 A case in point is 

" Cairo Guidelines and Principles for the Environmentally Sound Management of 

Hazardous Waste," adopted by UNEP in 1987. By 1989, these non-binding guidelines 

developed into the Basel Convention on the Control of Transboundary Movement of 

Hazardous Waste and Their Disposal.47 As for a common approach to environmental 

issues in state practice, a survey conducted by UNEP showed that an increasing number 

of states were drawing on UNEP's "Draft Principles ... on Shared Resources" in their treaty 

negotiations with their neighboring countries.48 Similarly, non-governmental49 and 

45 See, for example, Draft Principles of Conduct ill the Field of the Envirolunenr for the 
Guidance of States in the Conservation and Hannonious Utilization of Natural Resources 
Shared by Two or More States, UNEP/GC. 6/17 (1978). See also GA Res. 186(34), 
GAOR (Supp. 46), U.N. Doc N34/46 (1980), p. 128, requesting all states to use the 
UNEP "Draft Prindples" as guidelines in the fornlUlation of bilateral and multilateral 
treaties on shared resources. 

46 See UNEP Profile, supra note 2. 

47 See M.K. Tolba, "The Global Agenda and the Hazardous Waste Challenge," Marine 
Policy 14 (1990): 205-209. Also see S. Rublack, "Controlling Transboundary Movement 
of Hazardous Waste: The Evolution of a Global Convention," Fletcher Forum of World 
Affairs 13 (1989): 113-20. 

48 UNEP Profile, supra note 43, p. 32. 

49 The International Law Association (ILA), for example, adopted Helsinki Rules on the 
Use of Waters of International Rivers in 1966 which later in 1982 expanded with the 
adoption of the Montrea\ Rules of International Law Applicable to Transfrontier Pollution. 
See ILA Reports of the Fifty-Second and the Sixtieth Conference (Helsinki, 1966, p. 477, 
and Montreal, 1982, p. 1). 
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regional organization~ have contributed to environmental law-making effons. Evolution 

of international environmental law has also proceeded at another level. The most recent 

contribution comes from the 1987 Repon of the World Commission on Environment and 

Development (WCED).51 The WCED Expens Group on Environmental Law prepared 

a set of "Legal Principles for Environmental Protection and Sustainable Development,,52 

and submitted it to the U.N. General Assembly. Without downplaying the significance 

of WCED Report, some scholars believe that the WeED Expens Group failed to 

"transcend the past, to break new ground, and to provoke the controversy that necessarily 

accompanies the creation of a new legal order. ,,53 Nevertheless, the contribution of the 

WCED Legal Expens Group is a promising step forward in the ongoing development of 

international law of environment. In shon, as indicated previously, development of an 

international law of the environment has proceeded at several levels of dedsion-making 

and often with an impressive degree of complimentarity of purpose and effect. The 

judicial precedents and law of state responsibility set the foundation for the present 

50 At the regional level, the contribution of the Organization for Economic Cooperation 
and Development (OECO) has been significant See Brunnee, supra note 29, pp. 126-28. 
and Bankes and Saunders, supra note 30. p. 166. 

51 WCED, Our Common Funue. Oxford and New York: Oxford University Press. 1987. 

52 Ibid., Annex I, pp. 348-51. Also see "Legal Principles Approved by Expens Group." 
Environmental Policy and Law 16 (1986): 140-1. 

S3 For a critical analysis of the WCED Legal Expen Group's Repon. see Sanford 
Gaines. "Taking Responsibility for Transboundary Environmental Effons." Hastings 
International and Comparative Law Review (1991): 783. 
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international law of environment. However, since the 1972 Stockholm Conference 

(Chapter 3), the law-making efforts have been intensified at intergovernmental, regional, 

and non-governmental levels. In addition to environmental treaties, the law-making 

process has also produced a growing body of soft laws. Although the soft laws are not 

legally binding, they have the function of "stamping authoritative community approval on 

international environmental policies".54 In some cases, soft laws have provided an initial 

step for the formulation of multilateral tt-eaties. 

4.3.2 State Responsibility: Procedural Norms 

Contemporary international law scholars believe that the theoretical imposition of 

liability on states after damage has taken place "fosters confrontation, undermines 

cooperation and fails to prevent injury in the first place. "ss Indeed, until the adoption 

of the Montreal Protocol, the international environmental law was "reactive"--addressing 

an issue after damage has taken its toll. The "front-loading" of procedural norms, 

publicists argue, "enables states to address transnational pollution pre-emptively through 

a dispute avoidance system of mutual cooperation. "S6 

54 Schneider, supra note 27, p. 85. 

ss "Developments--International Environmental Law," Harvard Law Review 104 (1991): 
1484-1639. 

S6 Ibid., p. 1486. 
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While substantive norms regarding transfrontier pollution are limited, there has 

been a rapid development of widely-accepted procedural norms. These encompass duties 

to cooperate, to notify, to exchange information, and to consult and negotiate.57 Some 

of the emerging norms have found support in both state practice and treaties so often that 

they now enjoy the status of customary norms of international law. For example, a 

generally accepted principle is that a state has a duty to notify other states of its activities 

that may have extra-territorial effects. This obligation has been incorporated in the 

Athens Resolution of the Institute of International Law.58 The "duty to notify" may not 

be sufficient if it is not accompanied by the "duty to provide and exchange information" 

with the neighboring state. This principle is well established in the area of water law. 

However, recent developments have confmned that this duty may be extended to 

transfrontier pollution.59 Support for another procedural norm, the "duty to consult and 

57 There are a growing body of literature on the emerging procedural norms. The 
International Law Commission, for example, has already recognized four duties--duty to 
prevent, duty to inform, duty to negotiate, duty to repair--as elements of a state's 
responsibility for injurious consequences arising out of acts not prohibited by international 
law. See Daniel Magraw, "Transboundary Harm: International Law Commission's Study 
of International Liability," American Journal of International Law 80 (1986): 305-330. 
See also Michael Bothe, "Transfrontier Environmental Management," in Bothe, ed., 
Trends in Environmental Policy and Law, Gland, Switzerland: IUCNR, 1980. See Ved 
Nanda and Bruce Bailey, "Nature and Scope of the Problem," in Gunther Handl and 
Robert Lutz, eds., Transferring Hazardous Technologies and Substances: The 
International Legal Challenge, London: Graham & Trotman, 1989. 

58 Bankes and Saunders, supra note 30, p. 167. 

59 See UNEP's "Draft Principles," supra note 45. Further confmnation of this duty can 
be found in the 1985 Vienna Convention on Ozone Layer Depletion (art. 4 and Annex 
II). Although some of these documents are not legally binding; nevertheless, they are 
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negotiate" is growing. While some support for this duty can be found in IC] opinions, 

regional agreements, and non-binding UNEP principles, it is doubtful whether this 

principle has achieved the status of customary norm of international law.60 Therefore, 

it is safe to say that duty to consult and negotiate has a binding effect when it is 

incorporated in treaties. 

4.3.3 State Responsibility: Multilateral Treaties 

4.3.3.1 1979 Geneva Convention on Long-Range Transboundary Air Pollution 

As described earlier, legal scholars are of the opinion that traditional principles of 

international law of environment based on historic cases and the law of state 

responsibility are insufficient. They allow the imposition of liability only in the case of 

"serious injury" and "clear and convincing evidence" linking injury to the cause. The 

limitations are particularly apparent when they are applied to global environmental 

problems such as ozone layer depletion. For example, in ozone layer depletion it is not 

clear how to establish both the cause of the pollution and possible consequences of 

serious injury, especially when sovereign states are involved. 

evidence of a widely held view that states are under a duty to inform concerned states of 
serious trans frontier risks. 

60 Support for this duty can be found in UNEP's "Draft Principles," supra note 45, p. 
1094, Athens Resolution, supra note 30, Art. 7(1)(d) and 1979 Geneva Convention, supra 
note 61. 
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In response, some initial steps of limited scope have been taken to address such 

global issues through multilateral treaty processes. These efforts have resulted in two 

treaties: one dealing with acid rain and the other with the ozone layer depletion. 

The 1979 Geneva Convention on Long-Range Transboundary Air Pollution61 and 

the 1985 Vienna Convention on Ozone Layer Depletion62 are the only treaty 

predecessors to the Montreal Protocol. The Geneva Convention is drafted in the spirit of 

Principle 21 and is procedural in nature. The only substantive part of the convention is 

the rather vague Article 2, stating that parties " ... gradually reduce and prevent air 

pollution including trans boundary air pollution." It includes "no numerical goals, 

timetables, abatement requirements or enforcement provisions. ,,63 For the most part, as 

Annin Rosencranz says, the Convention constitutes a "symbolic victory." Indeed, the 

Geneva Convention in its substantive provisions has not gone far beyond the customary 

international law.64 

61 Convention on Long-Range Transboundary Air Pollution, Nov. 13, 1979, reprinted 
in I.L.M. 1442 (1979). The Convention went into force in March 16, 1983. 

62 The Vienna Convention for the Protection of the Ozone Layer, March 22, 1985, 
reprinted in I.L.M. 1516 (1987). The Vienna Convention entered into force September 
22, 1988. 

63 Gregory Wetstone and Armin Rosencranz, "Transboundary Air Pollution: The Search 
for International Response," Harvard Environmental Law Review 8 (1984): 106. 

64 Subsequently, three protocols to LRTAP were adopted. For a detailed discussion, see 
A. Fraenkel, "The Convention on Long-Range Transboundary Air Pollution," Harvard 
International Law Journal 30 (1989): 447-76. 



I ,. 

156 

The convention, however, is much stronger on the procedural aspects. It 

represents a step forward in the development of procedural norms such as consultation, . 

exchange of information, and dispute settlement as well as future cooperation. While the 

Geneva Convention is a promising step in international efforts to tackle trans boundary air 

pollution, it has little effect on the solution of the problem when compared to the 

Montreal Protocol. 

4.3.3.2 1985 Vienna Convention on Ozone Layer Depletion 

The Vienna Convention is another example of law-making at the crossroads of 

preventive cooperation and scientific uncertainty. The Convention can be viewed as a 

mechanism for harmonizing national and international policies on ozone layer depletion. 

It was designed as an umbrella treaty to be supplemented by more specific protocols to 

regulate CFCs emissions. The Convention establishes a framework for future negotiations 

on the ozone issue, while limiting itself only to international cooperation in research, 

monitoring and information exchange. Its provisions are largely procedural with no "real 

teeth" to reduce CFCs. 

Although the Convention does not include substantive clauses, the parties would 

be obligated to cooperate in:6s 

(1) adopting appropriate measures and in harmonizing their policies to control, 
limit, reduce, or prevent human activities that might adversely affect the ozone 
layer; 

65 Article 2 (b)(c)(d) 
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(2) fonnulation of agreed measures, procedures and standards; and 

(3) implementation of the convention and proto~ol in conjunction with competent 
international bodies. 

The parties also undertake to "initiate and cooperate in ... the conduct of research and 

scientific assessment. ,,66 

Similarly, the Convention calls upon the parties to promote "systematic 

observation of the ozone layer" and to cooperate in "collection, validation and 

transmission of research and observational data"67 in a regular and timely fashion. Other 

provisions of the Convention include cooperation in exchange of technical, socio-

economic, commercial and legal infonnation. To encourage the exchange of infonnation, 

the Convention emphasizes the confidentiality of the infonnation and its compliance with 

national law and regulations of the contracting parties. 

The convention establishes a secretariat and a dispute settlement mechanism 

through negotiation, good offices, mediation, and conciliation. However, it falls short of 

calling for mandatory arbitration before the ICI. This lack of mandatory dispute 

settlement procedures is criticized by some commentators. Even some of the delegates to 

the Vienna Conference declared their regret and appealed to all parties to accept the 

provisions of Article 11(3) concerning mandatory dispute settlement. 

66 Article 3(1) 

67 Article 3(2)(3) 
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Overall, the Convention provides only a negotiating framework with emphasis on 

procedural nonns. It is, however, a promising first step toward recognition of the ozone 

layer depletion as a potential threat to human life. The Executive Director of UNEP 

comments about the Vienna Convention in this way: 

... this Convention .. .is the essence of anticipatory response so many environmental 
issues call for: to deal with the threat of the problem before we have to deal with 
the problem itself.68 

4.4 FROM TRAIL SMELTER TO MONTREAL PROTOCOL 

In contrast with the Geneva and Vienna Conventions, which are largely procedural 

with no substantive provisions, the Montreal Protocol is a unique mix of both procedural 

and substantive nonns, making the Protocol a landmark in the history of international 

environmental law. The Protocol, drafted in the spirit of sic utere tuo and Principle 21 

of the Stockholm Declaration, gives substance to the more general provisions of the 

Vienna Convention. Four key components of the Protocol are: (1) a rigid reduction 

schedule, (2) a flexible implementation procedure, (3) a periodic review process, and (4) 

a series of economic incentives for countries to commit themselves to the agreement. 

68 Excerpts from Dr. Tolba's Statement at The Vienna Conference, reprinted in Peter 
Sand, "The Vienna Convention is Adopted," Environment 27 (1985), p. 20. 
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4.4.1 SUbstantive Norms 

4.4.1.1 Control Measures 

As the heart of the Montreal Protocol, Article 2 control measures were adopted 

after a controversial and lengthy negotiation (Chapter 3). It lays down a reduction 

formula based on a gradual phase-out of global CFCs emissions. The control measures 

call for the reductions of the Protocol substances in three phases.69 Initially the Protocol 

freezes production and consumption of five CFCs at 1986 level by 1989. The second 

phase toward reductions of 80 percent is targeted for 1993. The third phase cuts CFCs 

to 50 percent by 1998. Production and consumption of three halons will be frozen at the 

1986 level by 1992. 

Two major exceptions exist.70 One exception deals with special economic 

circumstances such as (1) small consumption or lesser development, (2) centrally planned 

economies, and (3) Regional Economic Integration Organizations. The other exception 

involves "industrial rationalization"--transfer of production from one party to another to 

achieve economic efficiency or to meet anticipated shortfalls. The Protocol allows up to 

a 10 percent increase in the production for "industrial rationalization." Similarly, up to 

a 10 percent increase in production is allowed to satisfy domestic needs of developing 

countries. 

69 Montreal Protocol on Substances that De9lete the Ozone Layer, September 16, 1987, 
reprinted in 26 I.L.M. 1550 (1987), Art. 2. 

70 Articles 5(1) and 2(5)(6)(8) 
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As far as nations with planned economies are concerned, Article 2 stipulates that 

they can add the CFCs production from their plants under construction at the time the 

Protocol enters into force. This so-called "grandfather clause" was included in response 

to the Soviet Union's problem with the CFCs plants under construction in that country. 

In the same manner, the Protocol treated the Regional Economic Integration Organizations 

(REIO) as a single entity. However, the provisions require that all member states of the 

Organization must ratify the protocol and that their total combined level of consumption 

does not exceed the level set in Article 2. 

4.4.1.2 Special Situation of Developing Countries 

In addition to Article 2, which allows up to a 10 percent increase in production 

for domestic needs of developing countries, the special situation of developing countries 

has been considered in Article 5. To a large degree, the success of the protocol was 

dependent on the widespread participation of developing countries, especially China and 

India, which account for 40 percent of the world's popUlation. Some of the developing 

countries such as Argentina, Brazil, Egypt, and Malaysia were actively involved in the 

negotiations by pushing for special considerations. 

Eventually, Article 5 provided for a ten year "grace period" for developing 

countries with per capita consumption of 0.3 Kg to comply with the Protocol. 

Furthermore, to facilitate the transition from harmful CFCs to safe substitutes, Article 5 

calls for subsidies, aid, credit guarantees, or insurance programs for developing countries 
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on bilateral and multilateral basis (Chapter 3). Article 5 is supplemented with Articles 

9 and 10 which provide for cooperation in research and development, exchange of 

information, and technical assistance, giving particular emphasis to the needs of 

developing countries. This pragmatic attitude toward Third World countries was critical 

to universal acceptance of the agreement. 

4.4.1.3 Trade Restriction with Non-Parties 

The Protocol negotiators realized that the control measures would not be effective 

in protecting the ozone layer unless they were supported by restrictions on trade with non-

parties. In conjunction with the "carrot-like" incentives offered to the parties, the Protocol 

waves a punishing "stick" at non-parties. The restrictions listed in Article 4 serve two 

purposes: (1) to encourage maximum participation in the Protocol, and (2) to curb the 

production of CFCs in non-party states. To achieve these objectives, as of January 1, 

1990, Article 4 bans the import of controlled substances from non-party to the parties of 

the protocol and, beginning January 1, 1993, no party may export substances to non-

parties. Economic disincentives or penalties such as trade sanctions can be highly 

persuasive instruments for convincing nations to join the Protocol. It further encourages 

the development of substitutes for CFCs.7I 

71 Du Pont has already started production of "SUVA", a transitional substitute for ozone
depleting CFCs. Reported in PBS, McNeil Newshour, June 10, 1991. 
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4.4.2 Procedural Norms 

Much of the remainder of the Protocol deals with procedural matters. These include 

two major innovations-- "assessment and review of control measures" and "entry into 

force" procedures. Beginning in 1990, and for at least every four years thereafter, Article 
',' , 

6 requires the Protocol to be continually reevaluated on the basis of the latest scientific, 

technical, environmental, and economic information. The "entry into force" clause 

(Article 16) is set January 1, 1989, the 'date certain' for the Protocol to enter into force. 

Furthermore, to enter into force, the Protocol must be mtified by a "qualified majority" 

representing two-thirds of 1986-level global consumption. The Protocol allows no 

reservation. 

Other clauses of proceduml importance include the repOlting of data (Art. 7), 

research, development, public awareness, and exchange of information (Art. 9), technical 

assistance (Art. 10), secretariat (Art. 12), and financial provisions (Art. 13). Indeed, the 

Protocol's proceduml provisions are designed to ensure that its substantive provisions 

continue to reflect the latest advances in the study of ozone layer depletion. 

The Protocol has received both plaudits and criticism. The speed with which 

agreement has been made, the number of parties involved, and unique features of the 

Protocol suggest progress in the area of environmental law-making. Nevertheless, some 

argue that the concessions to developing countries, the Soviet Union, and the European 
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Economic Community have significantly weakened the Protocol.72 However, one can 

argue that this pliancy allows the control measures to accommodate most governments 

and encourage broader international compliance, each vital factor for the Protocol to 

successfully achieve its goals. Moreover, the post-Montreal revisions of the Protocol 

proved that the initial concerns of the Protocol critics were premature (Chapter 3.) 

Indeed, the 1987 Montreal Protocol was a necessary and essential step toward further 

strengthening of its control measures. 

4.5 NEW GENERATIONS OF ENVIRONMENTAL NORMS 

Even li cursory survey of international environmental law reveals that the world 

community has progressed considerably from Trail Smelter, the classic case of air 

pollution, to the 1937 Montreal Protocol. The Protocol represents a huge leap forward 

from previous efforts to deal with transboundary air pollution. The Protocol has 

incorporated the existing law of trans boundary pollution, both procedural and substantive, 

that has acquired the status of customary international law over the past few decades. A 

prime example is that, in the tradition of its predecessors, the Protocol obligates the 

72 See, for example, Ivor Elriti, "Protecting Global Atmosphere: Beyond the Montreal 
Protocol," McGill Law Journal 35 (1990): 387-423. Diane Doolittle, "Understanding 
Ozone Depletion: the Meandering Road to the Montreal Protocol and BeYUi1d," Ecology 
Law Quarterly 16 (1989): 407-41. Ved P. Nanda, "Stratospheric Ozone Depletion: A 
Challenge for International Environmental Law and Policy," Michigan Journal of 
International Law 10 (1989): 482-525. The concerns about the inadequacy of the 
Protocol as adopted in 1987, however, were dealt with in the London Conference of June 
1990 which further strengthened the Protocol. 
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parties to procedural duties of cooperation, research and development, and exchange of 

information in order to reduce harm to the ozone layer. 

In the final analysis, it is the Protocol's unique and innovative features that make 

it a watershed in the ongoing development of international environmental law. The 

Protocol is unique in that it addresses a potential threat and sets specific deadlines for the 

phased reduction of the ozone depleting chemicals. As an economic disincentive, it 

further imposes strict controls on import/export of controlled substances as well as related 

technical cooperation between parties and non-parties. 

In contrast to the Montreal Protocol, the earlier treaties were always initiated post 

facto, after the damage was done to the environment. Another weakness of those treaties 

was that they failed to impose stringent requirements on the contracting parnes. 

Other innovative and dynamic features of the Protocol are assessment and review 
"". 

of control measures based on the available scientific, environmental, technical, and 

economic information. The Protocol as adopted in 1987 was based on the best scientific 

information of the time. In the face of rapidly changing scientific knowledge on 

atmospheric ozone, the Protocol has a built-in mechanism (Art. 6) for four-yearly reviews 

of information. If, as a result of such reviews, adjustments to control measures are 

required, they can be introduced into the Protocol by means of an expedited voting 

procedure of a simple two-thirds majority. Such adjustments would be binding to all 

parties six months after the decision has been communicated to the parties. 
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This is a radical depanure from conventional procedures whereby express 

ratification of the pany is required before it is bound. These unprecedented "adjusmlent" 

procedures have been hailed by legal scholars as a "great novelty in international 

environmentallaw.'173 The rationale behind the adjustment clause is that it applies only 

to the chemicals listed in the Protocol.74 Other changes to the Protocol such as addition 

or removal of a substance would have to be made through the fonnal amendment 

procedure stipulated in An. 9 of the Vienna Convention. 

Differential treamlent of developing countries is yet another unique feature of the 

Protocol. Although the situation of the developing countries has been the subject of such 

controversial U.N. Declarations as New International Economic Order (NIEO), these 

declarations have not gone beyond emotional rhetoric.7S Daniel Magraw, in his survey 

of international law and developing countries, notes that the 1987 Montreal Protocol "is 

highly unusual, perhaps unique, because it defines 'developing countries'. ,,76 

73 lohan Lammers, "Second Repon of the International Committee on Legal Aspects of 
Long-Distance Air Pollution," International Law Associalion, Warsaw Conference, 1988, 
p.12. 

74 Richam Benedick, Ozone Diplomacy: New Directions in Safeguarding the Planet, 
Cambridge, MA.: Harvam University Press, 1991, p. 90. 

7S For a discussion of the situation of developing countries in international law, see 
Mohammed Bedjaoui. "Poverty of International Order," in Richam Falk et aI., eds., supra 
note 17, pp. 152-63. 

76 Daniel Magraw, "Legal Treatment of Developing Countries: Differential, Contextual, 
and Absolute Nonns," Colorado Journal of International Environmental Law and Policy 
1 (1990): 73. 
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"Developing countries" are those with "annual consumption level [of controlled 

substances] below 0.3 Kg per capita."Tl The Protocol provides for ten years grace period 

for developing countries to comply with the controi measures. The countries which are 

not defined as such are treated differently. Furthermore, special provisions are designed 

10 assist developing countries in the transition period to safe altemarives. These include 

the transfer of technology and establishment of a special fund to be administered jointly 

by UNEP and the World Bank.78 Thus, this differential norm gives substance to the 

long-time rhetoric regarding the responsibility of developed countries toward the Third 

World 

Taking into account the overwhelming problems of developing countries such as 

national debt, poverty, and underdevelopment, the Protocol might be seen as insignificant. 

Nevertheless, it is a promising step toward the recognition of the needs of Third World 

nations. In the development of environmental norms, as Magraw observes, consideration 

should be given to "the specific capabilities and needs of developing countries. ,,79 

77 Article 5(1) 

78 As a result of the London Amendments to the Protocol in June 1990, a "fmancial 
mechanism" was established to help developing countries in their transition to the safe 
chemicals. The London Amendments,as one observer notes, may well serve as "a 
paradigm for international monetary cooperation concerning a host of other environmental 
issues." See Joel Mintz, "Progress Toward a Healthy Sky: An Assessment of the London 
Amendments to the Montreal Protocol," Yale Journal of InrernationalltJw 16 (1991): 
571-82. After the London Amendments were adopted, China and India announced that 
they will ratify the revised Protocol. This was a welcome news for the Parties because 
it represents a wider panicipation and compliance with the Protocol. 

79 Magraw, supra note 76, p. 73. 
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Entty into force requirements (An. 16) contains two novel elements. The first is 

the set target date for entty into force (January I, 1989). The Protocol drafters believed 

that this would encourage nations to speed up their ratification procedure. The second 

element is the requirement of nations representing two-thirds of the consumption of 

controlled substances in order for the Protocol to come into force. The provisions were 

intended to protect the interests of the world's major producers and consumers. 

In short, this is the first treaty which uses "economic incentives" to encourage 

wider panicipation in and compliance with the Protocol. These three types of incentives 

are specifically stipulated in: (1) entty into force requirements; (2) controls on trade with 

non-panies; and (3) research and technology transfer benefits. Overall, the rationale 

behind these incentives was to make CFCs production less profitable, encourage wider 

panicipation, and boost the development of safe substitutes. Some scholars suggest that 

the UNEP's approach to include such incentives in environmental treaties is critical for 

the success of future environmental treaties.so Furthermore, these incentives, together 

with increased global awareness of the threat of the ozone layer depletion, may also foster 

compliance with the Protocol. 

In addition to the above features, other new qualities can also be found in the 

Protocol. One of these original components, referred to earlier, is "industrial 

rationalization," allowing transfer of production between two countries so long as the 

80 Carol Petsonk, "The Role of the United Nations Environment Programme in the 
Development of International Environmental Law," American University Journal of 
international Law and Policy 5 (1990): 391. 
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combined total of the two parties' production does not exceed that permitted under control 

measures. This arrangement makes the production of the controlled chemicals at the 

lowest cost possible. Yet another novel element is treatment of Regional Economic 

Integration Organization, in this case EEC, as a single entity capable of becoming a party 

in its own right. Prolonged negotiations resolved the initial U.S. objection that it would 

set a "dangerous international precedent." 

Considering that traditionally only sovereign states and international organizations 

have been the proper subjects of international law, the Protocol confers "subject" status 

upon a regional organization.81 One commentator cautiously questions "whether this 

concept will be adopted in other areas of public international law remains to be seen. ,,82 

In terms of procedural norms, the Montreal Protocol set a political process still in 

motion. It is designed to meet the challenge of the accelerated pace of scientific and 

technological advances. Substantively, the Protocol is more than a simple codification 

of existing law. Rather, it is a radical departure from previously applicable laws. In fact, 

it establishes a stricter regime to slow and eventually to end the ozone layer depletion. 

It has created a new generation of environmental norms which set the "limit on 

permissible conduct" and serves as "guidelines for desirable behavior." The contextual 

and differential norms: (1) strict control measures, (2) flexible adjustment procedures and 

81 A number of scholars have argued in favor of expanding the status of "subject" to 
individuals. For a discussion, see Rosalyn Higgins, "Conceptual Thinking about the 
Individual in International Law," in Richard Falk el al., eds., supra note 17, pp. 476-493. 

82 Timothy Faries, supra note 32, p. 839. 
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no allowance of 'opt out,' (3) entry into force through the process of "qualified majority," 

and (4) special treatment of developing countries are some of the unique features of the 

protocol. The Protocol has achieved its twin goals of slowing ozone depletion and 

allocating the burden fairly among the parties. Thus, it is also a step forward in the 

evolution of the concept of "equity" in international environmentallaw.83 

Indeed, international environmental law has come a long way from Trial Smelter 

to the Montreal Protocol. In this process, "general principles of law," and "customary 

law," are reduced in significance because they develop very slowly, provide only broad 

guidelines, and can only evolve to the extent that states accept the necessity to surrender 

some sovereignty. Similarly, Court decisions which laid the foundation of the modem 

environmental law have played a smaller role largely due to the limited number of cases 

before the ICI. Not surprisingly, however, treaties have gained in importance. As 

discussed earlier, this can be attributed to the fact that treaties: (1) formulate the specific 

principles of international behavior; (2) leave room for nation-states to retain some control 

oOler their interests; and (3) create negotiating frameworks to be supplemented by stringent 

protocols at later dates. In addition to these traditional sources of law since the 1972 

Stockholm Conference, a new category of declarative international law called "soft law" 

has emerged and has accelerated the development of international environmental law. 

83 For a discussion of evolving equity in international environmental law, see Allen 
Springer, "The Evolving Equity In International Environmental Law," Unpublished paper 
presented in the annual meeting of the International Studies Association, Vancouver, 
British Columbia, March 21, 1991. Also, see Peter Thatcher, "Equity Under Change," 
American Society of International Law Proceedings 81 (1987): 133-8. 
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While not legally binding, the soft laws have played an important role in revealing and 

formulating new social values which later can become objects of legal norms. This trend 

seems to be well-established in the area of international environmental protection. 
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CHAPTER 5 

CONCLUSION: LAWMAKING AMID SCIENTIFIC UNCERTAINTY 

This study has attempted to answer two research questions: 

(1) To examine the role of international legal and institutional mechanisms in 

shaping a regime for ozone layer depletion as formalized in the 1987 

Montreal Protocol. Using regime theories as a methodological framework, 

the study integrates policy, law, and institutions to show how they interact 

to produce understandings, obligations, and practices that may be called 

policy, and may ultimately gain recognition as law. 

Tracfitionally, regime theories have focused on power and interest to 

explain international cooperation. The existing regime theories 'were found 

to be inadequate for the analysis of the ozone regime. I have offered an 

alternative explanation by incorporating the element of "law" into regime 

studies and linking regimes with "institqtions" which are raison d' etre of 

regimes. This modified explanation helps to provide a better 

understanding of the formation of the ozone regime. 
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(2) To evaluate the contributions of the ozone regime to the ongoing 

development of international environmental law. The study indicates that 

the ozone regime has generated a set of new norms of international 

environmental law . It further suggests that international environmental law 

has been undergoing several significant transformations. In this evolution, 

the Montreal Protocol marks a turning point from a single-issue pollution 

law towards broader "eco-management" and law of the atmosphere. 

In addition, the implications of this study for international cooperation are 

analyzed and a new conception of regime theory is offered. 

This chapter presents conclusions and suggestions drawn from the preceding 

assessment. To put the issue into proper perspective, the first section briefly reiterates 

the emergence of the ozone issue to the national and global political agenda. The 

following two sections focus on the hypotheses of the study. The final section concludes 

the chapter with implications of the study for intem~tional cooperation. 

5.1 MOVING FROM SCIENCE TO POLICY 

The 1972 Stockholm Conference on the Human Environment marked the 

emergence of a new environmental paradigm--a fundamental transformation of thinking 
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about the relation of man to the earth.! The Conference (1) legitimized environmental 

protection as a global concern, (2) institutionalized the coordination efforts in UNEP, 

(3) called upon states to develop international environmental law, and (4) appealed to the 

scientific community to make the earth a place where humans can survive. At the time 
• 

of the Conference, ozone layer depletion was not a major concern. Indeed, the ozone 

issue is a post-Stockholm phenomenon. 

The evolution of the ozone policy can be understood as an interconnected two-

phase process. In the first phase, the ozone issue became a matter of national concern 

in the United States, Canada and some other Scandinavian countries. Many factors 

contributed to the placing of the ozone issue on the political agenda and its eventual 

resolution, including the effectiveness of policy science, the public perception of risk, and 

extensive media attention. Moving from science to policy entails "understanding the 

forces that cause decision-makers to act, or prevent them from acting. ,,2 

The policymakers initially engaged in a debate as to whether a problem actually 

existed, followed by debate regarding the extent of the problem. Uncertainty surrounding 

the ozone issue provided an opportunity for a group of ecologically-minded scientists to 

influence the course of policymaking. The ability of scientists to frame and interpret 

scientific knowledge was a substantial source of political power. The power of scientists, 

! For a detailed discussion of paradigm change, see Thomas Kuhn, The Structure of 
Scientific Revolution, 2nd Edition, Chicago: The University of Chicago Press, 1972. 

2 Martha Ezzard, "Global Warming: National and International Policy Directions," 
Colorado Journal of International Environmental Law and Policy 2 (1991): 56. 
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however, had little to do with control or domination--traditional notions of power--but was 

a function of their authoritative claim to understanding the ozone problem. 

Scientists moved beyond the traditional boundaries of scientific research. They 

served as agenda setters, policy advocates, and effective communicators in the ozone 

crisis. Scientists were, for example, influential in calling public attention to the increasing 

threat of ozone layer depletion. This consciousness-raising had great effect, e.g., fear of 

skin cancer from ozone layer depletion personalized the issue for many people. 

Similarly, the media played a major role in bringing environmental concerns to the 

general public. For instance, the media dramatized the ozone layer depletion by scary 

headlines, TV shows and movies. "Mediarology" was also crucial in fueling debates over 

atmospheric issues and reporting the arguments of the opposing groups. United States 

legislators, interviewed by Martha Ezzard, agreed that media coverage and public 

awareness are "positive forces especially on those members for whom environmental 

concerns are not high priority."3 The combinations of these forces pressured policymakers 

to act on the ozone problem. Finally, the United States acted to ban non-essential use of 

CFCs--a fIrst step toward globalization of the ozone problem. 

3 Ibid., p. 61. 
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5.2 CONVERGENCE OF POLICY, LAW, AND INSTITUTIONS 

In the late 1970s, the ozone issue shifted from a national to an international forum. 

UNEP, as a regime- processing center, was mandated by its Governing Council to 

coordinate research and to negotiate an international regime for ozone layer depletion. 

Generally speaking, the preceding analysis suggests that UNEP's "roles," 

"activities," and "approaches" to counter environmental threats have evolved since its 

founding in 1972. To begin with, over time, UNEP has moved toward a more activist 

interpretation of its mission--from a passive gathering of information, educating the 

public, and catalytic roles towards a more active facilitator of norm-creation, initiator of 

action, and, most recently, implementor of policies. 

Equally important, UNEP's activities show a distinct evolution from relatively 

general and non-binding declarations to specific and sophisticated environmental regime 

puilding. A "regime" covers not only a single treaty, but also several interrelated legal 

instruments as well as an international institutional component.4 Some scholars even 

suggest that regimes may also include "soft laws"--declarations which define the future 

behavior of states in non-binding instruments. S 

4 Richard Williamson Jr characterizes a regime as a "functional" niche between 
"informal undertaking and international law," and "structural" niche between "ad hoc 
arrangements and an international order." See Williamson, "Building the International 
Environmental Regime: A Status Report," The University of Miami Inter-American Law 
Review 21 (1990): 740. 

S See Winfred Lang, "Is the Ozone Depletion Regime A Model for Emerging Regime 
on Global Warming?" UCLA Journal of Environmental Law 19 (1991): 163. 
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Moreover, with increasing salience of global environmental problems, UNEP has 

shifted its traditional emphasis from a "regional" to a "global" norm-creation approach. 

This, however, has not depreciated regional efforts. Global and regional approaches are 

not mutually exclusive or competitive, but have indeed synergistic relationships with 

international organizations: 

stimulating subglobal activities and subglobal projects providing laboratory 
setting for experiments in international collaborations which if successful 
might be applied elsewhere in the system.6 

Finally, UNEP has begun to incorporate economic incentives and financial 

mechanisms into newly emerging environmental regimes to promote maximum 

participation and effective compliance with the regimes. UNEP's adaptation to systemic 

changes, responsiveness to global environmental concems, and sensitivity to cultural, 

ideological, and economic interests of different countries have gained UNEP international 

credibility. 

In short, UNEP has emerged as the "lead international agency" in environmental 

policymaking. The highly publicized ozone crisis, as well as industrial accidents in 

Bhopal (India) and Basel (Switzerland) found UNEP in the right place at the light time 

to demonstrate its leadership not only in coordinating scientific expertise, but also in the 

framing of the issues and formulating of the policy responses to those issues. 

6 Martin Rochester, "Global Policy and the Future of the United Nations," Journal of 
Peace Research 27 (1990): 151. 
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Despite its accomplishments, UNEP faces new challenges in international 

environmental governance. UNEP's limited financial resources, small size professional 

staff, and remote location in Africa constrain its effectiveness in responding to 

environmental problems.7 Therefore, a political consensus is emerging that a"second 

generation" UNEP or a new environmental institution should be created. For example, 

the 1989 Declaration of the Hague calls for a " ... new institutional authority, either by 

strengthening the existing institutions or by creating a new institutions .... " within the 

framework of the United Nations.s The compliance with the decisions of this "new 

institutional authority" will be subject to control by the International Court of Justice. 

The British Ambassador to UN, Sir Crispin Tickell, makes a specific proposal to extend 

the responsibilities of the Security Council to the protection of environment, and to create 

a Seventh Committee of the General Assembly on the Environment.9 Previously, the 

former Soviet Foreign Minister, Edward Shevardnadze, had called for transforming the 

inactive UN Trusteeship Council into an Environmental Council capable of taking 

7 For a general critique of the relationship between ecological problems and the 
structure of the public administrative systems attempting to cope with them, see Randall 
Baker. "Institutional Innovation, Development and Environmental Management: An 
'Administrative Trap' Revisited," Public Administration and Development 9 (1989): 29-
47. 

S Declaration of the Hague, The Hague, March II, 1989. reprinted in Selected Legal 
Materials, American University Journal of International Law and Polic'y 5 (1990): 567. 

9 See Urs Thomas, "The United Nations Environment Programme: Constraints and 
Strategy in the Context of 1992," p. 14. 



, 
1M 

178 

effective decisions to ensure ecological security.IO Another controversial proposal is to 

transfonn UNEP into a "specialized agency" of the United Nations. 

While all these initiatives might sound appealing, they are not likely to generate 

enthusiasm among international policymakers largely due to enonnous political, legal, and 

financial implications of creating a new international bureaucracy. There is now a general 

willingness to "muddle through" with existing machinery rather than to embark on an 

uncharted territory. Thus, the most likely scenario for reinvigoration of environmental 

governance is to strengthen the existing institutions roughly along the following lines: 

1) To expand and decentralize UNEP's organization and functions by keeping 

a regional office in Nairobi, Kenya and moving UNEP's major activities 

to UN European Headquarters in Geneva. Geneva enjoys a geographically 

central location closer to other environmentally-oriented international 

institutions whose activities UNEP is mandated to coordinate. l1 

2) To increase UNEP's budget in order to strengthen its response capabilities 

to environmental problems. UNEP's Governing Council's targeted budget 

10 U.N. Doc. E/1988/105, 14 July 1988. 

11 For example, International Labor Organization (Geneva), Food and Agriculture 
Organization (Rome), World Meteorological Organization (Geneva), World Health 
Organization (Geneva), International Atomic Ellergy Agency (Vienna), United Nations 
Scientific, Educational, and Cultural Organization (paris), International Maritime 
Organization (London)--just to name a few. 
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of $150 million for 1992 might be a realistic first step.12 

3) Related to items (I) and (2) above, to recruit additional professional and 

suppon staff to handle UNEP's expanded responsibilities. 

In sum, the biggest single challenge facing the world community today is to 

establish effective mechanisms for global environmental governance with linkages to 

national and local levels.13 Therefore, the upcoming 1992 UN Conference on 

Environment and Development will provide an opponunity to evaluate two decades of 

UNEP's performance and to reorganize UNEP for new challenges ahead.14 

5.2.1 UNEP and Ozone Layer Depletion 

The ozone regime fonnation reflects all these changes in UNEP's roles, activities, 

and approaches. The response of UNEP to ozone layer depletion has gone through 

several stages: 

(1) Coordination of scientific research and consensus building; 

(2) formulation of various policy options; 

12 Thomas argues that UNEP's $50 million budget is a peanut compared to other 
international organizations such as FAO ($250 million) and UNESCO ($175 million). 
See Thomas, p. 10. 

13 See Maurice Strong, "Managing Our Planet's Future," Policy Options 12 (1987), pp. 
3-10. 

14 For a discussion, see Charles Di Leva, "Trends in International Environmental Law: 
A field With Increasing Influence," Environmental Law Reporter 21 (1991): 10076-84. 
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(3) participation in negotiations and mustering political cooperation. 

As to its scientific coordination role, UNEP was crucial in mitigating nationalistic 

biases surrounding the ozone research. UNEP's strategy was to build scientific consensus 

as a prelude to political cooperation. In the scientific area, UNEP served as a "linch-pin" 

organization by bringing together actors and information to a network. IS It provided, for 

instance, a vehicle to bring scientists together and to narrow their differences on 

understanding the atmospheric ozone issue. This was a major accomplishment because 

some of the disagreements on scientific issues were "political," not scientific. Thus, as 

Caron notes, "imbedding the scientific efforts in an international organization that 

coordinates national efforts increases the perceived legitimacy, and hence shared nature 

of the resulting description of the problem. ,,16 This proved to be an effective strategy in 

fostering cooperation in the ozone issue. 

UNEP also establh:hed transnational alliances with major research institutions and 

facilitated the emergence of a group of like-minded "epistemic community." This, in tum, 

helped UNEP to serve as an objective forum with broad representation from allover the 

world including even skeptical countries. As a result of this "political" strategy, a 

IS Christer Jonsson, "Interorganizational Theory and International Organizations," 
International Smdies Quarterly 30 (1986): 42-3. 

16 D.O. Caron, "Protection of the Stratospheric Ozone Layer and the Structure of 
Intemational Environmental Lawmaking," Hastings International and Comparative Law 
Review 14 (1991): 774. 
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scientific consensus rep on was produced in 1986 which later served as a basis for 

emerging political consensus. 

While scientific consensus can facilitate international cooperation, it does not make 

it inevitable. In the final analysis, it is political leadership as well as skillful employment 

of scientific infonnation by international institutions that consolidate political suppon for 

policy options. 

Therefore, in addition to scientific research coordination, UNEP was also involved 

in fonnulating policy options and steering the negotiations of the ozone regime. From the 

very beginning, UNEP pursued an incremental approach to the ozone layer depletion 

issue. It first pushed for a framework Convention with few substantive obligations and 

left regulatory measures for subsequent protocols that initially would have been 

unacceptable for negotiating parties. This two-step process--the ViennaIMontreal model-

later was hailed as an effective method in environmental lawmaking. 

During a one-year "cooling off' period between the adoption of the 1985 Vienna 

Convention and the resumption of negotiations for.a supplementary Protocol, UNEP 

sponsored a two-pan workshop to build pre-negotiation consensus. The workshops 

generated creative ideas as well as a spirit of common understanding, both vital to 

negotiations on regulatory measures which eventually became the Montreal Protocol. 

When the second round of negotiations started, at times UNEP sensed that 

negotiations were breaking down. At those crucial points, UNEP took the initiative to 

invite key delegation heads to small, infonnal consultations. UNEP pushed for flexibility 
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and floated its own proposals as a stimulus to the participants. Through the provision of 

timely scientific evidence, UNEP influenced the pace of negotiations as well as their 

content. Furthennore, UNEP persuaded the key delegates to re-evaluate their political 

stance in light of evolving scientific findings. These efforts narrowed differences among 

major players and produced a single negotiating text. Thus, UNEP's active participation 

and mediation produced results in the final meeting in Montreal. Richard Benedick, Chief 

U.S. Negotiator in ozone issue, observes that "UNEP coordinated research, infonned 

governments and world public opinion, and played an indispensable catalytic and 

mediating role during the negotiation and implementation,,17 of the ozone regime. 

Similarly, formation of an ozone regime illustrates the dynamic interaction of law 

and policy. The world community utilized international law to respond to an anticipatory 

threat in a creative and innovative fashion. Indeed, international negotiation is a process 

of reducing uncertainty and unpredictability. International law provided an extensive 

"tool-box" of risk management devices in order to reduce uncertainty and to make 

cooperation possible. Moreover, law offered a "rich menu of useful negotiation models 

for norm-creation and dispute-settlement,,18 in international environmental cooperation. 

Indeed, more than twenty-five environmental treaties were examined during the process 

17 Richard Benedick, Ozone Diplomacy: New Directions in Safeguarding the Planet, 
Cambridge, MA: Harvard University Press, 1991, p. 205. 

18 Daniel Magraw, ed. International Law of Pol/ution, Philadelphia, PA: University of 
Pennsylvania Press, 1988, p. 12. 
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of ozone negotiations in order to incorporate distinctive features of the successful previous 

treaties into the emerging ozone regime. 

Law was also a major consideration in the negotiations. After all, policy 

preferences were to be formalized in a legal document. International law accomplished 

at least three things: (1) it defined politically and economically sensitive issues for 

policymakers, (2) it offered an equitable framework to accommodate cOlltroversial issues, 

and (3) it introduced a stabilizing element to the negotiations by formalizing policy 

preferences and by making it difficult to disregard those policies. Thus, international law 

shaped expectations, facilitated cooperation, and stabilized inter-states relations. As Bild~r 

puts it, international law served to "buttress nation's expectations that international 

agreements and other cooperative arrangements will be respected and observed."19 

In sum, the process of ozone regime formation indicates that international law is 

an integral component of global policymaking. Neither can be understood without regard 

to the other. The creation of law is a political process. The political process evaluates 

social issues, social interests, and social behavior. The result of this process is embodied 

in law. As Werner Levi puts it: "the interaction [between law and politics] exists because 

regularity and predictability in the political process is an indispensable part of social 

order, hence a function of law."20 

19 Richard Bilder, "International Law and Natural Resources Policies," Natural 
Resources Journal 20 (1980): 484. 

20 Werner Levi, Law and Politics in the International Society, Beverly Hills: Sage 
Publications, 1976, p. 32. 
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5.3 NEW NORMS OF ENVIRONMENTAL LAW 

While international institutions have come full circle in pushing international 

relations to more law-oriented directions, international law itself has evolved from 

traditional "law of coexistence" towards modern "law of cooperation". In newly-

developing environmental law, this evolution was set in motion by tension between 

traditional approaches and the threat of ecological disaster. Legal solutions to 

environmental problems initially were conceptualized within the rubric of traditional 

international law. For example, established principles of law in other contexts, such as 

state responsibility for treatment of aliens, were extended to environmental pollution. 

However, the accelerated pace of environmental law-making in the post-Stockholm era 

generate:d a growing body of specific regimes and norms21 for the protection of the 

environment. In recent years, international environmental law has expanded its frontiers 

by addressing anticipatory threats and incorporating scientific uncertainty into nonn-

creation processes. A further important development is reconciliation of environmental 

protection and economic development within the context of sustainable development. 

Moreover, the recognition of increasing importance of global cooperation has provided 

impetus to the emergence of procedural norms on cooperation, notification, and 

consultation. Finally, "environment" has become an element of many subjects of 

international law such as law of the sea, Antarctica, outer space, and so on. 

21 Although norms, rules, and law have been used interchangeably in the literature of 
international law, some scholars offer specific guidelines in their definitions of the norm. 
For a discussion, see chapter 4, note 5. 
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In this evolutionary process, the development of substantive norms of 

trans boundary pollution has taken a back seat, in large part, due to disagreements among 

states on regulatory measures. The Montreal Protocol is the only environmental treaty 

that contributes to international environmental law both substantively and procedurally. 

The Protocol addresses a potential environmental threat before it becomes an actual one--a 

precautionary measure. Some legal commentators have begun to suggest that the 

"precautionary principle" in international environmental law is ripening into a customary 

norm of internationallaw.22 

The Montreal Protocol is also a major departure from previously applicable laws. 

As indicated earlier, four key elements of the Protocol: (1) a rigid reduction schedule, 

(2) a flexible implementation procedure, (3) a periodic review process, and (4) a series 

of economic incentives for countries to commit themselves to the agreement, make the 

Protocol unique in the development of environmental law. Never before has an 

environmental treaty imposed such stringent control measures upon states and set such 

dynamic processes in motion to keep abreast of the latest scientific information. 

Therefore, we see a "transition from a one-conference [norm-creation] effort to 

ongoing process ... on the basis of evolving knowledge. ,,23 Making scientific inquiry an 

22 For example, see J. Cameron and J. Abouchar, "The Precautionary Principle: A 
Fundamental Principle of Law and Policy for the Protection of the Global Environment," 
Boston College International and Comparative Law Review 14 (1991): 1-27. Also, Daniel 
Bodansky, "Scientific Uncertainty and the Precautionary Principle," Environment 33 
(1991): 4-5 & 43. 

23 Caron, supra note 9, p. 774. 
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integral part of the nonn-creation process serves both to educate the delegates and to 

speed up the incorporation of such knowledge into the process. In this sense, 

"cooperation and education are recognized as important aspects of the lawmaking process 

in the international environmental area. ,,24 These novelties put "flesh on the bone" of 

environmental law and give impetus to the creation of global atmospheric law. 

5.4 IMPLICATIONS FOR INTERNATIONAL COOPERATION 

International environmental cooperation in the face of scientific uncertainty 

provides a rich mix of interactions among science, law, politics, and institutions. To 

begin with, the problem for decisionmakers is the trade-off between potential risks and 

inadequate knowledge about them. Under such conditions, a different type of 

decision making is required. John Ruggie describes it as a: 

"bias shift" in decisionmaking, away from conventional problem-solving mode, 
where doing nothing would be favored on burden-of-proof grounds, toward risk
averting mode, wherein prudent contingency measures would be undertaken to 
avoid risk we would rather not face .... 25 

Ozone negotiations were a clear case of such decisionmaking. 

In addition, a new fonn of international cooperation emerge~ from ozone 

negotiations. This cooperation was instigated and promoted by international institutions 

24 Ibid. 

25 John G. Ruggie, "Social Time and International Policy: Conceptualizing Global 
Population Resource Issues," Margaret Karns, ed., Persistent Patterns and Emergent 
Structures in a Waning Century, New York: Praeger, 1986, p. 231. 
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in collaboration with a group of "unconventional" actors--an epistemic community. The 

new "alliance" strengthened the institutional efforts of UNEP to make the ozone regime 

a successful reality. UNEP translated scientific information into viable policy options. 

It also used the information to persuade the delegates to the ozone negotiations to re-

evaluate their political stance in light of evolving scientific knowledge. 

The power exercised by the new "alliance" was also of non-traditional type. 

Therefore, "hard" power--control and domination by a single state--became irrelevant to 

the, process of ozone regime building.26 Unlike most instances of international 

cooperation, the ozone regime was concluded without any single state assuming the 

leadership role. Rather, the ozone regime formation demonstrated the effectiveness of 

"soft"power--power to convince and to deal--in face of seemingly eroding "hard" power. 

Intemational institutional mechanism exercised "soft power" to foster global 

cooperation. Thus, international organizations proved able to: 

provide a fora for discussing environmental issues, to bridge gaps in national 
positions, and to participate in evaluating, monitoring, and resolving environmental 
problems in ways that neither are restricted by domestic political agenda nor 
engender reactions based on political antagonism between countries."'rl 

Likewise, international law offered an instrument of cooperation and communications to 

the world community members. 

26 For a detailed discussion of changing power, see Joseph Nye, "The Changing Nature 
of World Power," Political Science Quarterly 105 (1990): 177-92. Also see Stanley 
Hoffmann, "What Should We Do In the World?" The Atlantic Monthly 246 (1989): 84-96. 

'rl Daniel Magraw, "Global Change and International Law," Colorado Journal of 
International Environmental Law and Policy 1 (1990): 5. 
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Theoretically, existing regime analysis proved to be inadequate for explaining the 

emerging environmental regimes. The incorporation of law into regime studies and 

linking of regimes with formal organizations greatly enhance explanatory power of 

regime analysis in post-hegemonic era. Thus, extending the definitions of Krasner and 

Young, I consider an international regime as a set of legally binding norms and rules 

which are generated through a complex process of institutional bargaining under 

leadership of an international organization on a specific issue-area. This definition puts 

greater weight on leg~ll and institutional mechanisms than does krasner's. 

Moreover, the experience of ozone regime formation suggests that new 

environmental challenges require bold and innovative approaches to address them. 

Environmental norm-creation provides a fertile soil for creativity in international 

lawmaking. As Schneider suggests, the validity of particular outcomes in international 

lawmaking "must not be judged by their compatibility with established norms and 

standards but also in the light of ecological conditions developing in advance of 

formalized legal process."28 The Montreal Protocol is definitely such a forward-l~king 

treaty. 

Nevertheless, the Montreal Protocol should not be viewed as a single treaty but 

a significant part of a process that shifts emphasis from classical single-issue pollution 

law to a broader concept of "eco-management" encompassing sustainable development 

28 Jan Schneider, World Public Order of the Environment: Towards An International 
Ecological Law and Organization, Toronto: Toronto University Press, 1979, p. 85. 
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and utilization of resources, including the global management of chemicals. In this 

process, the traditional concerns with sovereignty seems to be "giving way to concern 

with equitable sharing of benefits derived from common resources and the cost for 

preserving them."29 The Montreal Protocol creates an effective legal framework in which 

goals of sustainable development can be pursued cooperatively by states whose priorities 

differ. 

As to global policymaking, what is necessary is an international mechanism that 

can initiate efforts to address human concerns and facilitate decisions by the international 

community. In the broader sense of global cooperation, international institutions are the 

only structures that are capable of functioning in such a capacity. As Roger Coate and 

Donald Puchala note, "the UN plumbing has been in place for many years, even though 

nothing was flowing through the pipes. ,,30 Accepting this statement with qualification, 

t~e changing political climate has opened enormous opportunity for the UN to become: 

... a place where emerging problems could be identified, monitored, and proposed 
for consideration on the global agenda; where bargaining could occur which would 
indicate the degree of consensus mobilizable in support of international actions; 
where signals ultimately would be furnished as to whether globa\ solutions are 
possible or whether regime-making should be pursued at some lower level in the 
system. Systemic review of regimes could be built into the process to assess how 
they are working, what alterations might be made, and whether participation can 

29 Peter Sand, "Environmental Law in the United Nations Environment Programme," 
Rene-Jean Dupuy, ed., The Future of the International Law of the Environment, 
Dodrecht/BostonILancaster: Martinus Nijhoff Publishers, 1985, pp. 64-5. 

30 Quoted in Rogel' Coate and Donald Puchala, "Global Policies and the United Nations: 
A Current Assessment," Journal of Peace Research 27 (1990): 125. 
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be expanded without undennining or diluting the robustness of existing 
cooperation.31 

The process of ozone regime fonnation clearly suggests that international institutions have 

begun moving in such a direction. Equally important, the world community has come 

to realize that it is in their common interest that international legal and institutional 

mechanism be given the opportunity to address global issues and allow international 

society to evolve from its current state to a more mature anarchy and possibly higher 

political order. 

As to the future of epistemic community, with the increasing complexity of 

international politics and global interdependence, an epistemic community may prove 

influential in other international issues such as transfer of technology, nuclear non-

proliferation, global health problems, global warming, and so on.32 As such issues with 

high degrees of uncertainty gain in salience for policymakers, there is a greater range of 

influence for an epistemic community that possesses an authoritative claim for knowledge. 

It has been suggested by scientists and policymakers that successful negotiation of 

the ozone regime can be used as a model for dealing with other global issues. The ozone 

regime, while perhaps not an exact model tor dealing with other global issues, does 

31 Rochester, supra note 6, p. 152. 

32 For a detail discussion of the role of epistemic communities in facilitating global 
policymaking on whaling, nuclear arms control, trade, and so on, see International 
Organizations, Special Issue, 46 (1992): 1-367. 
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provide insight on a process for negotiating and resolving global problems. Generally, 

the ozone regime was the product of a process in which a decision-making environment 

was developed for resolving the complicated scientific, economic and political questions. 

It was a process that produced the Montreal Protocol, London adjustment, and looks 

ahead to the future revisions in light of evolving scientific knowledge, environmental 

imperatives, and socio-economic and political realities. 

Specifically, the experience of the ozone regime illustrates: 

(1) The possibilities of regime formation in the absence of perfect scientific 

information and the creative way that a regime can be structured to respond to 

new information. In fact, uncenainty may be the principal reason why States 

decide to participate in a new regime. To the extent that regimes provide 

information, spread risks, and reduce the costs of adjustments to new situations, 

they can help member states cope with uncenainty. As indicated earlier, the 

epistemic community can play a crucial role in defining problems, setting the 

agenda, and providing information and policy advice to suppon diplomatic 

negotiations. In the absence of a transnationally active epistemic community, 

national policies would have been influenced almost entirely by domestic political 

considerations. 

(2) The leadership and ability of international organizations to cooIdinate the 

efforts of international scientific community, to build transgovernmental coalitions, 

am! to formulate policy responses to r. global problem. Indeed, entrusting 
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scientific research coordination to an international organization mitigates 

nationalistic biases surrounding scientific research. 

(3) The usefulness of two step process--Vienna/Montreal model--in global 

policymaking. This method allows for incremental approach to solving global 

problems and for building political consensus among major stakeholders as a 

prelude to formal negotiations. 

(4) Finally, the success of any future regime depends on its addressing special 

situation of developing countries. Therefore, equity and fairness in terms of 

sharing economic burdens should be one of the major considerations in 

international regime negotiations. 

The international community seemingly has come full circle in responding to the 

ozone layer threat. International legal and institutional mechanisms will continue to 

evolve because the best interests of the world community compel them to do so. The key 

question is: in which direction will the process go? Meaningful clues are found in the 

preceding chapters. The ultimate answer, however, rests with states and their willingness 

to make reasonable compromises for the sake of a sustainable environment. The Montreal 

Protocol has generated a wave of enthusiasm for the role of international law and 

institutions in world politics. Nonetheless, as Richard Faik puts it succinctly: " ... even the 

study of lawlessness in international life is one way to take seriously the normative 
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potential of the human experience ... ,,33 For that reason especially, international law and 

institutions will remain of vital interest to all states and will be salient subjects of 

scholarly endeavors for many decades to come. 

33 Richard Falk et al., eds. International Law: A Contemporary Perspective, Boulder, 
CO: Westview Press, 1985, p. 5. 
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APPENDIX A 

VIENNA CONVENTION FOR THE PROTECTION 
OF THE OZONE LAYER, MARCH 19851 

Preamble 

The Panies to this Convention, 
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Aware of the potentially hannful impact on human health and the environment through 
modification of the ozone layer, 

Recalling the pertinent provisions of the Declaration of the United Nations Conference 
on the Human Environment, and in panicular principle 21. which provides that "States 
have, in accordance with the Charter of the United Nations and the principles of 
international law , the sovereign right to exploit their own resources pursuant to their own 
environmental policies, and the responsibility to ensure that activities within their 
jurisdiction or control do not cause damage to the environment of other States or of areas 
beyond the limits of national jurisdiction," 

Taking i!Zto account the circumstances and panicular requirements of developing 
countries. 

Mindful of the work and studies proceeding within both international and national 
organizations and, in particular, of the Plan of Action on the Ozone Layer of the United 
Nations Environment Programme, 

Mindful also of the precautionary measures for the protection of the ozone layer which 
have already taken at the national and international levels, 

1 The text of this appendix is from the Vienna Convention for the Protection of the 
Ozone Layer, Final Act (Nairobi, Kenya, UNEP, 1985). 
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Aware that measures to protect the ozone layer from modifications due to human 
activities require international cooperation and action, and should be based on relevant 
scientific and technical considerations, 

Aware also of the need for further research and systematic observations to further develop 
scientific knowledge of the ozone layer and possible adverse effects resulting from its 
modification, 

Determined to protect human health and environment against adverse effects resulting 
from modifications of the ozone layer, 

HA VE AGREED AS FOLLOWS: 

Article 1. Definitions 

For the purpose of this Convention: 

1. "The ozone layer" means the layer of atmospheric ozone above the 
planetary boundary layer. 

2. "Adverse effects" means changes in the physical environment or biota, 
including changes in climate, which have significant deleterious effects on 
human health or on composition, resilience and productivity of natural and 
managed ecosystem, or on materials useful to mankind. 

3. "Alternative technologies or equipment" means technologies or 
equipment the use of which makes it possible to reduce or effectively 
eliminate emissions of substances which have or are likely to have adverse 
effects on the ozone layer. 

4. "Alternative substances" means substances which reduce, eliminate or 
avoid adverse effects on the ozone layer. 

5. "Parties" means, unless the text otherwise .indicates, Parties to this 
Convention. 

6. "Regional economic integration organization" means an organization 
constituted by sovereign States of a given region which has competence 
in respect of ma!ters governed by this Convention or its protocols and has 



been duly authorized, in accordance with its internal procedures, to sign, 
ratify, accept, approve or accede to the instruments concerned. 

7. "Protocols" means protocols to this Convention. 

Article 2. General Obligations 
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1. The Parties shall take appropriate measures in accordance with the provisions of this 
Convention and of those protocols in force to which they are party to protect human 
health and the environment against adverse effects resulting from or likely to result from 
human activities which modify or are likely to modify the ozone layer. 

2. To this end the Parties shall, in accordance with the means at their disposal and their 
capabilities: 

(a) Cooperate by means of systematic observations, 
research and information exchange in order to better 
understand and assess the effects of human activities 
on the ozone layer and the effects on human health 
and the environment from modification of the ozone 
layer; 

(b) Adopt appropriate legislative or administrative 
measures and cooperate in harmonizing appropriate 
policies to control, limit, reduce or prevent human 
activities under their jurisdiction or control should 
it be found that these activities have or are likely 
to have ad·verse effects resulting from modifi~ation 
or likely modification of the ozone layer; 

(c) Cooperate in the formulation of agreed 
measures, procedures and standards for the 
implementation of this Convention, with a view to the 
adoption of protocols and annexes; 

(d) Cooperate with competent international bodies 
to implement effectively this Convention and 
protocols to which they are party. 
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3. The provisions of this Convention shall in no way affect the right of Parties to adopt, 
in accordance with international law, domestic measures additional to those referred to 
in paragraphs 1 and 2 above, nor shall they affect additional domestic measures already 
taken by a Party, provided that these measures are not in compatible with their obligations 
under this Convention. 

4. The application of this article shall be based on relevant scientific and technical 
considerations. 

Article 3. Research and Systematic Observations 

1. The Parties undertake, as appropriate, to initiate and cooperate in, directly or through 
competent international bodies, the conduct of research and scientific assessments on: 

(a) The physical and chemical processes that may affect the ozone layer; 

(b) The human health and other biological effects deriving from any 
modifications of the ozone layer, particularly those resulting from changes 
in ultra-violate solar radiation having biological effects (UV-B); 

(c) Climate effects deriving from any modifications of the ozone layer; 

(d) Effects deriving from any modifications of the ozone layer and any 
consequent change in UV-B radiation on natural and synthetic materials 
useful to mankind; 

(e) Substances, practices, processes and activities that may affect the ozone 
layer, and their cumulative effects; 

(1) Alternative substances and technologies; 

(g) Related socio-economic matters; 

and as further elaborated in annexes I and II. 

2. The Parties undertake to promote or establish, as appropriate, directly or through 
competent international bodies and taking fully into account national legislation and 
relevant ongoing activities at both the national and international levels, joint or 
complementary programmes for systematic observation of the state of the ozone layer and 
other relevant parameters, as elaborated in annex I. 
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3. The Parties undertake to cooperate, directly or through competent international bodies, 
in ensuring the collection, validation and transmission of research and observation data 
through appropriate world data centers in a regular and timely fashion. 

Article 4. Cooperation in the Legal, Scientific and 
Technical Fields 

1. The Parties shall facilitate and encourage the exchange of scientific, technical, socio
economic, commercial and legal information relevant to this Convention as further 
elaborated in annex II. Such information shall be supplied to bodies agreed upon by the 
Parties. Any such body receiving information regarded as confidential by the supplying 
Party shall ensure that such information is not disclosed and shall aggregate it to protect 
its confidentiality before it is made available to all Parties. 

2. The Parties shall cooperate, consistent with their national laws, regulations and 
practices and taking into account in particular the needs of the developing countries, in 
promoting, directly or through competent international bodies, the development and 
transfer of technology and knowledge. Such cooperation shall be carried out particularly 
through: 

(a) Facilitation of the acquisition of alternative technologies by other Parties; 

(b) Provision of information on alternative technologies and equipment, and 
supply of s!,ecial manuals or guide!) to them; 

(c) The supply of necessary equipment and facilities for research and 
systematic observations; 

(d) Appropriate training of scientific and technical personnel. 

Article S. Transmission of Information 

The Parties shall transmit, through the secretariat, to the Conference of the Parties 
established under article 6 information on the measures adopted by them in 
implementation of this Convention and of protocols to which they are Party in such form 
and at such intervals as the meetings of the parties to the relevant instruments may 
determine. 
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Article 6. Conference of the Parties 

1. A Conference of the Party is hereby established. The first meeting of the Conference 
of the Parties shall be convened by the secretariat designated on an interim basis under 
article 7 not later than one year after entry into force of this Convention. Thereafter, 
ordinary meetings of the Conference of the Parties shall be held at regular intervals to be 
determined by the Conference at its first meeting. 

2. Extraordinary meetings of the Conference of the Parties shall be held at such other 
times as may be deemed necessary by the Conference, or at the written request of any 
party, provided that, within six months of the request being communicated to them by the 
secretariat, it is supported by at least one third of the Parties. 

3. The Confer.ence of the Parties shall by consensus agree upon and adopt rules of 
procedure and financial rules for itself and for any subsidiary bodies it may establish, as 
well as financial provisions governing the functioning of the secretariat. 

4. The Conference of the Parties shall keep under continuous review the implementation 
of this Convention, and, in addition, shall: 

(a) Establish the form and the intervals for transmitting the information t6 be 
submitted in accordance with article 5 and consider such information as 
well as reports submitted by any subsidiary body; 

(b) Review the scientific information on the ozone layer; on its possible 
modification and on possible effects of any such modification; 

(c) Promote, in accordance with article 2, the harmonization of appropriate 
policies, strategies and measures for minimizing the release of substances 
causing or likely to cause modification of the ozone layer, and make 
recommendations on any other measures relating to this Convention; 

(d) Adopt, in accordance with articles 3 and 4, programmes for research, 
systematic observations, scientific and technological cooperatic,n, the 
exchange of information and the transfer of technology and knowledge; 

(e) Consider and adopt, as required, in accordance with articles 9 and to, 
amendments to this Convention and its annexes; 
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(f) Consider amendments to any protocol, as well as any annexes thereto, and, 
if so decided, recommend their adoption to the Parties to the protocol 
concerned; 

(g) Consider and adopt, as required, in accordance with article 10, additional 
annexes to this Convention; 

(h) Consider and adopt, as required, protocols in accordance with article 8; 

(i) Establish such subsidiary bodies as are deemed necessary for the 
implementation of this Convention; 

0) Seek, where appropriate, the services of competent international bodies and 
scientific committees, in particular the World Meteorological Organization 
and the World Health Organization, as well as the Coordinating Committee 
on the Ozone Layer, in scientific research, systematic observations and 
other activities pertinent to the objectives of this Convention, and make use 
as appropriate of information from these bodies and committees; 

(k) Consider and undertake any additional action that may be required for the 
achievement of the purpose of this Convention. 

5. The United Nations, its specialized agencies and the International Atomic Energy 
Agency, as well as any State not party to this Convention, may be represented at meetings 
of the Conference of the Parties by observers. Any body or agency, whether national or 
international, governmental or non-governmental, qualified in fields relating to the 
protection of the ozone layer which has informed the secretariat of its wishes to be 
represented at a meeting of the Conference of the Parties as an observer may be admitted 
unless at least one-third of the Parties present object. The admission and participation of 
observers shall be subject to the rules of procedure adopted by the Conference of the 
Parties. 

Article 7. Secretariat 

1. The functions of the secretariat shall be: 

(a) To arrange for and service meetings provided for in articles 6, 8, 9 and 10; 
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(b) To prepare and transmit reports based upon information received in 
accordance with articles 4 and 5, as well as upon information derived from 
meetings of subsidiary bodies established under article 6; 

(c) To perform the functions assigned to it by any protocol; 

(d) To prepare reports on its activities carried out in implementation of its 
functions under this Convention and present them to the Conference of the 
Parties; 

(e) To ensure the necessary coordination with other relevant international 
bodies, and in particular to enter into such administrative and contractual 
arrangements as may be required for the effective discharge of its 
functions; 

(f) To perform such other functions as may be determined by the Conference 
of the Parties. 

2. The secretariat functions will be carried out on an interim basis by the United Nations 
Environment Programme until the completion of the first ordinary meeting of the 
Conference of the Parties held in pursuant to article 6. At its first ordinary meeting, the 
Conference of the Pruties shall designate the secretariat from amongst those existing 
competent international organizations which have signified their willingness to carry out 
the secretariat functions under this Convention. 

Article 8. Adoption of Protocols 

1. The Conference of the Parties may at a meeting ad~pt protocols pursuant to article 2. 

2. The text of any protocol shall be communicated to the Parties by the secretariat at least 
six months before such meeting. 

Article 9. Amendments of the Convention or Protocols 

1. Any Party may propose amendments to this Convention or any protocol. Such 
amendments shall take due account, inter alia, of relevant scientific and technical 
considerations. 
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2. Amendments to this Convention shall be adopted at a meeting of the Conference of the 
Parties. Amendments to any protocol shall be adopted at a meeting of the Parties to the 
protocol in question. The text of any proposed amendment to this Convention or to any 
protocol, except as may otherwise be provided in such protocol, shall be communicated 
to the Parties by the secretariat at least six months before the meeting at which it is 
proposed for adoption. The secretariat shall also communicate proposed amendments to 
the signatories to this Convention for information. 

3. The Parties shall make every effort to reach agreement on any proposed amendment 
to this Convention by consensus. If all efforts at consensus have been exhausted, and no 
agreement reached, the amendment shall as a last resort be adopted by a three-fourths 
majority vote of the Parties present and voting at the meeting, and shall be submitted by 
the Depositary to all Parties for ratification, approval or acceptance. 

4. The procedure mentioned in paragraph 3 above shall apply to amendments to any 
protocol, except that a two-thirds majority of the Parties to that Protocol present and 
voting at the meeting shall suffice for their adoption. 

5. Ratification, approval or acceptance of amendments shall be notified to the Depositary 
in writing. Amendments adopted in accordance with paragraph 3 or 4 above shall enter 
into force between parties having accepted them on the ninetieth day of after the receipt 
by the Depositary of notification of their ratification, approval or acceptance by at least 
three-fourths of the Parties to this Convention or by at least two-thirds of the parties to 
the protocol concerned, except as may otherwise be provided in such protocol. Thereafter 
the amendments shall enter into force for any other Party on the ninetieth day after that 
Party deposits its instrument of ratification, approval or acceptance of the amendments. 

6. For the purpose of this article, "Parties present and voting" means Parties present and 
casting affirmative or negative vote. 

Article 10. Adoption and Amendment of Annexes 

1. The annexes to this Convention or to any protocol shall form an integral part of this 
Convention or of such protocol, as the case may be, and, unless expressly provided 
otherwise, a reference to this Convention or its protocols constitutes at the same time a 
reference to any annexes thereto. Such annexes shall be restricted to scientific, technical 
and administrative matters. 
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2. Except as may be otherwise provided in any protocol with respect to its annexes, the 
following procedure shall apply to the proposal, adoption and entry into force of 
additional annexes to this Convention or of annexes to a protocol: 

(a) Annexes to this Convention shall be proposed and adopted according to the 
procedure laid down in article 9, paragraphs 2 and 3, while annexes to any 
protocol shall be proposed and adopted according to the procedure laid 
down in article 9, paragraphs 2 and 4; 

(b) Any party that is unable to approve an additional annex to this Convention 
or an annex to any protocol to which it is party shall so notify the 
Depositary, in writing, within six months from the date of the 
communication of the adoption by the Depositary. The Depositary shall 
without delay notify all Parties of any such notification received. A Party 
may at any time substitute an acceptance for a previous declaration of 
objection and the annexes shall thereupon enter into force for that Party; 

(c) On the expiry of the six months from the date of the circulation of the 
communication by the Depositary, the annex shall become effective for all 
Parties to this Convention or to any protocol concerned which have not 
submitted a notification in accordance with the provisions of subparagraph 
(b) above. 

3. The proposal, adoption and entry into force of amendments to annexes to this 
Convention or to any protocol shall be subject to the same procedure as for the proposal, 
adoption and entry into force of annexes to the Convention or annexes to a protocol. 
Annexes and amendments thereto shall take due account, inter alia, of relevant scientific 
and technical considerations. 

4. If an additional annex or an amendment to an annex involves an amendment to this 
Convention or to any protocol, the additional annex or amended annex shall not enter into 
force until such times as the amendments to this Convention or the protocol concerned 
enters into force. 

Article 11. Settlement of Disputes 

1. In the event of a dispute between Parties concerning the interpretation or application 
of this Convention, the parties concerned shall seek solutions by negotiation. 
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2. If the parties concerned cannot reach agreement by negotiation, they may jointly seek 
the good offices of, or request mediation by, a third party. 

3. When ratifying, accepting, approving or acceding to this Convention, or at any time 
thereafter, a State or regional economic integration organization may declare in writing 
to the Depositary that for 8. dispute not resolved in accordance with paragraph 1 or 
paragraph 2 above, it accepts one or both of the following means of dispute settlement 
as compulsory: 

(a) Arbitration in accordance with procedures to be adopted by the Conference 
of the Parties at its first ordinary meeting; 

(b) Submission of the dispute to the International Court of Justice. 

4. If the parties have not, in accordance with paragraph 3 above, accepted the same or any 
procedure, the dispute shall be submitted to conciliation in accordance with paragraph 5 
below unless the parties mherwise agree. 

5. A conciliation commission shall be created upon the request of one of the parties to 
the dispute. The commission shall be composed of an equal number of members 
appointed by each party. The commission shall render a final and recommendatory 
award, which the parties shall consider in good faith. 

6. The provisions of this article shall apply with respect to any protocol except as 
otherwise provided in the protocol concerned. 

Article 12. Signature 

This Convention shall be open for signature at the Federal Ministry for Foreign Affairs 
of the Republic of Austria in Vienna from 22 March 1985 to 21 September 1985, and at 
United Nations Headquarters in New York from 22 September 1985 to 21 March 1986. 

Article 13. Ratification, Acceptance or Approval 

1. This Convention and any protocol shall be subject to ratification, acceptance or 
approval by States and by regional economic integration organizations. Instruments of 
ratification, acceptance or approval shall be deposited with the Depositary. 
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2. Any organization referred in paragraph I above which becomes a pany to this 
Convention or any protocol without any of its member States being a Party shall be 
bound by all obligations under the Convention or the protocol as the case may be. In the 
case of such organizations, one or more of whose member State is a pany to the 
Convention or relevant protocol, the organization and its member States shall decide on 
their respective responsibilities for the pelformance of their obligation under the 
Convention or protocol, as the case may be. in such cases, the organization and the 
member States shall not be entitled to exercise rights under the Convention or relevant 
protocol concurrently. 

3. In their insbUments of ratification, acceptance or approval, the organizations referred 
to in paragraph I above shall declare the extent of their competence with respect to the 
matters governed by the Convention or the relevant protocol. These organizations shall 
also inform the Depositary of any substantial modification in the extent of their 
competence. 

Article 14. Accession 

1. This Convention or any protocol shall be open for accession by States and by regional 
economic integration organizations from the date on which the Convention or the protocol 
concerned is closed for signature. The instruments of accession shall be deposited with 
the Depositary. 

2. In their inSbUments of accession, the organizations referred to in paragraph 1 above 
shall declare the extent of their competence with respect to the matters governed by the 
Convention or the relevant protocol. These organizations shall also inform the Depositai)' 
of any substantial modification in the extent of their competence. 

3. The provisions of anicle 13, paragraph 2, shall apply to regional economic integration 
organizations which accede to this Convention or any protocol. 

Article 15. Right to Vote 

1. Each pany to this ConvenGon or to any protocol shall have one vote. 

2. Except as provided for in paragraph 1 above, regional economic integration 
organizations, in matters within their competence, shall exercise their right to vote with 
a number of votes equal to the number of their member states which are Parties to the 
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Convention or the relevant protocol. Such organizations shall not exercise their right to 
vote if their member States exercise the:~'s, and vice versa. 

Article 16. Relationship between the Convention 
and Its Protocols 

1. A State or regional economic integration organization may not become a party to 
protocol unless it is, or becomes at the sanle time, a Party to the Convention. 

2. Decisions concerning any protocol shall be taken only by the panies to the protocol 
concerned. 

Article 17. Entry into Force 

1. This Convention shall enter into force on the ninetieth day after the date of deposit of 
the twentieth instrument of ratification, acceptance, approval or accession. 

2. Any protocol, except as otherwise provided in such protocol, shall enter into force on 
the ninetieth day after the date of deposit of the eleventh instrument of ratification, 
acceptance or approval of such protocol or accession thereto. 

3. For each party which ratifies, accepts or approves this Convention or accedes thereto 
after the deposit of the twentieth instrument of ratification, acceptance, approval or 
accession, it shall enter into force on the ninetieth day after the date of deposit by such 
Party of its instrument of ratification, acceptance, approval or accession. 

4. Any protocol, except as otherwise provided in such protocol, shall enter into force for 
a party that ratifies, accepts or approves that protocol or accedes thereto after its entty 
into force pursuant to paragraph 2 above, on the ninetieth day after the date on which that 
party deposits its instrument of ratification, acceptance, approval or accession, or on the 
date on which the Convention enters into force for that Party, whichever shall be the later. 

5. For the purposes of paragraphs 1 and 2 above, any instrument deposited by a regional 
economic integration organization shall not be counted as additional to those deposited 
by member States of such organization. 



207 

Article 18. Reservations 

No reservations may be made to this Convention. 

Article 19. Withdrawal 

1. At any ~ime after four years from the date on which this Convention has entered into 
force for a Party, that Party may withdraw from the Convention by giving written 
notification to the Depositary. 

2. Except as may be provided in any protocol, at any time after four years from the date 
on which such protocol has entered into force for a party, that party may withdraw from 
the protocol by giving ,.:mtten notification to the Depositary. 

3. Any such withdrawal shall take effect upon expiry of one year after the date of its 
receipt by the Depositary, or on such later date as may be specified in the notification of 
the withdrawal. 

4. Any Party which withdraws from this Convention shall be considered as also having 
withdrawn from any protocol to which it is party. 

Art~cle 20. Depositary 

1. The Secretary-General of the United Nations shall assume the functions of Depositary 
of this Convention and any protocols. 

2. The Depositary shall infonn the Parties, in particular, of: 

(a) The signature of this Convention and of any protocol, and the deposit of 
instruments of ratification, acceptance, approval or accession in accordance 
with articles 13 and 14; 

(b) The date on which the Convention and any protocol will come into force 
in accordance with article 17; 

(c) Notifications of withdrawal made in accordance with article 19; 
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(d) 
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(e) 

(f) 

(g) 
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Amendments adopted with respect to the Convention and any protocol, 
their acceptance by the parties and their date of entry into force in 
accordance with article 9; 

All communications relating to the adoption and approval of annexes and 
to the amendment of annexes in accordance with article 10; 

Notifications by regional economic integration organizations of the extent 
of their competence with respect to matters governed by this Convention 
and any protocols, and of any modifications thereof; 

Declarations made in accordance with article 11, paragraph 3. 

Article 21. Authentic Texts 

The original of this Convention, of which the Arabic, Chinese, English, French, Russian 
and Spanish texts are equally authentic, shall be deposited with the Secretary-General of 
the United Nations. 

IN WITNESS WHEREOF the undersigned, being duly authorized to that effect, have 
signed this Convention. 

DONE at Vienna on the 22nd day of March 1985. 
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APPENDIX B 

MONTREAL PROTOCOL ON SUBSTANCES THAT 
DEPLETE THE OZONE LAYER 

SEPTEMBER 19872 

Preamble 

The Parties to this Protocol, 

Being Parties to the Vienna Convention for the Protection of the Ozone Layer, 

209 

Mindful of their obligation under that Convention to take appropriate measures to protect 
human health and the environment against adverse effects resulting or likely to result 
from human activities which modify or are likely to modify the ozone layer, 

Recognizing that world-wide emissions 'of certain substances can significantly deplete and 
otherwise modify the ozone layer in a manner that is likely to result in adverse effects on 
human health and the environment, 

Conscious of the potential climatic effects of emission of these substances, 

Aware that measures taken to protect the ozone layer from depletion should be based on 
relevant scientific knowledge, taking into account technical and economic considerations, 

Determined to protect the ozone layer by t3.1Qng precautiomil7 measures to control 
equitably total global emissions of substances that deplete it, with the ultimate objective 
of their elimination on the basis of developments in scientific knowledge, taking into 
account technical and economic considerations, 

2 The text of this appendix is from the Montreal Protocol on Substances That Deplete 
the Ozone Layer, Final Act (Nairobi, Kenya: UNEP, 1987). 
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Acknowledging that special provIsIon is required to meet the needs of developing 
countries for these substances, 

Noting the precautionary measures for controlling emISSIons of certain 
chlorofluorocarbons that have already been taken at national and regional levels, 

Considering the importance of promoting international cooperation in the research and 
development of science and technology relating to the control and reduction of emissions 
of substances that deplete the ozone layer, bearing in mind in particular the needs of 
developing countries, 

HAVE AGREED AS FOLLOWS: 

Article 1. Definitions 

For the purpose of this Protocol: 

1. "Convention" means the Vienna Convention for the Protection of the 
Ozone Layer, adopted on 22 March 1985. 

2. "Parties" means, unless the text otherwise indicates, Parties to this 
Protocol. 

3. "Secretariat" means the secretariat of the Convention. 

4. "Controlled substance" means a substance listed in Annex A to this 
Protocol, whether existing alone or in a mixture. It excludes, however, 
any such substance or mixture which is in a manufactured product other 
than a container used for the transportation or storage of the substance 
listed. 

5. "Production" means the amount of controlled substances produced minus 
the amount destroyed by technologies to be approved by the Parties. 

6. "Consumption" means production plus iniports minus exports of 
controlled substances. 

7. "Calculated levels" of production, imports, exports and consumption 
means levels determined in accordance with Article 3. 



8. "Industrial Rationalization" means the transfer of all or a portion of the 
calculated level of production of one Party to another, for the purpose of 
achieving economic efficiencies or responding to anticipated shortfalls in 
supply as a result of plant closures. 

Article 2. Control Measures 
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1. Each Party shall ensure that for the twelve-month period commencing on the first day 
of the entry into force of this Protocol, and in each twelve-month period thereafter, its 
calculated level of consumption of the controlled substances in Group I of Annex A does 
not exceed its calculated level of consumption in 1986. By the end of the same period, 
each Party producing one or more of these substances shall ensure that its calculated level 
of production of the substances does not exceed its calculated level of production in 1986, 
except that such level may have increased by no more than ten percent based on the 1986 
level. Such increase shall be permitted only so as to satisfy the basic domestic needs of 
the Parties operating under Article 5 and for the purpose of industrial rationalization 
between Parties. 

2. Each Party shall ensure that for the twelve-month period commencing on the first day 
of the thirty-seventh month following the date of the entry into force of this Protocol, and 
in each twelve-month period thereafter, its calculated level of consumption of the 
controlled substances listed in Group II of Annex A does not exceed its calculated level 
of consumption in 1986. Each Party producing one or more of these substances shall 
ensure that its calculated level of production of the substances does not exceed its 
calculated level of production in 1986, except that such level may have increased no more 
than ten percent based on the 1986 level. Such increase shall be permitted only so as to 
satisfy the basic domestic needs of the parties operating under Article 5 and for the 
purpose of industrial rationalization between Patties. The mechanisms for implementing 
these measures shall be decided by the Parties at their first meeting following the first 
scientific review. 

3. Each Party shall ensure that for the period 1 July 1993 to June 1994 and in each 
twelve-month period thereafter, its calculated level of consumption of the controlled 
substances in Group I of Annex A does not exceed, annually, eighty percent of its 
calculated level of consumption in 1986. Each Party producing one or more of these 
substances shall, for the same periods, ensure that its calculated level of production of the 
substances does not exceed, annually, eighty per cent of its calculated level of production 
in 1986. However, in order to satisfy the basic domestic needs of the Parties operating 
under Article 5 and for the purposes of industrial rationalization between Parties, its 
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calculated level of production may exceed that limit by up to ten per cent of its calculated 
level of production in 1986. 

4. Each Party shall ensure that for the period 1 July 1998 to 30 June 1999, and in each 
twelve-month period thereafter, its calculated level of consumption of the controlled 
substances in Group I of Annex A does not exceed, annually, fifty percent of its 
calculated level of consumption in 1986. Each Party producing one or more of these 
substances shall, for the same periods, ensure that its calculated level of production of the 
substances does not exceed, annually, fifty percent of its calculated level of production 
in 1986. However, in order to satisfy the basic domestic needs of the Parties operating 
under Article 5 and for the purposes of industrial rationalization between Parties, its 
calculated level of production may exceed that limit by up to fifteen per cent of its 
calculated level of production in 1986. This paragraph will apply unl~ss the Parties 
decide otherwise at a meeting by a two-thirds majority of Parties present and voting, 
representing at least two-thirds of the total calculated level of consumption of these 
substances of the Parties. This decision shall be considered and made in the light of the 
assessments referred to in Article 6. 

5. Any Party whose calculated level of production in 1986 of the controlled substances 
in Group I of Annex A was less than twenty-five kilotonnes may, for the purposes of 
industrial rationalization, transfer to or receive from any other Party, production in excess 
of the limits set out in paragraph 1,3 and 4 provided that th~ total combined calculated 
level of production of the Parties concerned does nor exceed the production limits set out 
in this Article. Any transfer of such production shall be notified to the secretariat, no 
later than the time of the transfer. 

6. Any Party not operating under Article 5, that has facilities for the productiolt of 
controlled substances under construction, or contracted for, prior to 16 September 1987, 
and provided for in national legislation prior to 1 January 1987, may add the production 
from such facilities to its 1986 production of such substances for the purposes of 
determining its calculated level of production for 1986, provicf.ed that such facilities are 
completed by 31 December 1990 and that such production does not raise that Party's 
annual calculated level of consumption of the controlled substances above 0.5 kilograms 
per capita. 

7. Any transfer of production pursuant to paragraph 5 or any addition of production 
pursuant to paragraph 6 shall be notified to the secretariat, no later than the time of the 
transfer or addition. 

8. (a) Any Parties which are Member States of a regional economic integration 
organization as defined in Article 1(6) of the Convention may agree that they shall 
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jointly fulfil their obligations respecting consumption under this Article provided 
that their total combined calculated level of consumption does not exceed the 
levels required by this Article. 

(b) The Parties to any such agreement shall inform the secretariat of the terms of 
the agreement before the date of the reduction in consumption with which the 
agreement is concerned. 

(c) Such agreement will become operative only if all Member States of the 
regional economic integration organization and the organization concerned are 
Parties to the Protocol and have notified the secretariat of their manner of 
implementation. 

9. (a) Based on the assessments made pursuant to Article 6, the Parties may decide 
whether: . 

(i) adjustments to the ozone depIcting potentials specified in Annex A 
should be made and, if so, what the adjustments should be; and 

(ii) further adjustments and reductions of production and consumption 
of the controlled substances from 1986 levels should be undertaken 
and, if so, what the scope, amount and timing of any such 
adjustments and reductions should be. 

(b) Proposals for such adjustments shall be communicated to the Parties by the 
secretariat at least six months before the meeting of the Parties at which they are 
proposed for adoption. 

(c) In taking such decisions, the Parties shall make every effort to reach agreement 
by consensus. If all efforts at consensus have been exhausted, and no agreement 
reached, such decisions shall, as a last resort, be adopted by a two-thirds majority 
vote of the Parties present and voting representing at least fifty per cent of the 
total consumption of the controlled substances of the Parties. 

(d) The decisions, which shall be binding on all Parties, shall forthwith be 
communicated to the Parties by the Depositary. Unless otherwise provided in the 
decisions, they shall enter into force on the expiry of six months from the date of 
the circulation of the communication by Depositary. 
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to. (a) Based on the assessments made pursuant to Article 6 of this Protocol and in 
accordance with the procedure set out in Article 9 of the Conventioil, the Parties 
may decide: 

(i) whether any substances, and if so which, should be added to or 
removed from any annex to this Protocol; and 

(ii) the mechanism, scope and timing of the control measures that 
should apply to those substances; 

(b) Any such decision shall become effective, provided that it has been accepted 
by a two-thirds majority vote of the Parties pre3ent and voting. 

11. Notwithstanding the provisions contained in this Article, Parties may take more 
stringent measures than those required by this Article. 

Article 3. Calculation of Control Levels 

For the purpose of Article 2 and 5, each Party shall, for each Group of substances in 
Annex A, detennine its calculated levels of: 

(a) production by: 

(i) multiplying its annual production of each controlled substance by 
the ozone depleting potentia~s specified in respect of it in Annex 
A; and 

(ii) adding together, for each such Group, the resulting figure; . 

(b) imports and exports, respectively. by following. mutatis mutandis. the 
procedures set out in subparagraph (a); and 

(c) consumption by adding together its calculated levels of production and 
imports and subtracting its calculated level of exports as determined in 
a~cordance with subparagraphs (a) and (b). However, beginning on 1 
January 1993. any export of controlled substances to non-Parties shall not 
be subtracted in calculating the consumption level of the exporting Party. 
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Article 4. Control of Trade with Non-Parties 

1. Within one year of the entry into force of this Protocol, each Party shall ban the import 
of controlled substances from any State not party to this Protocol. 

2. Beginning on 1 January 1993, no Party operating under paragraph 1 of Article 5 may 
export any controlled substance to any controlled substance to any State not party to this 
Protocol. 

3. Within three years of the date of the entry into force of this Protocol, the Parties shall, 
following the procedures in Article 10 of the Convention, elaborate in an annex a list of 
products containing controlled substances. Parties that have not objected to the annex in 
accordance with those procedures shall ban, within one year of the annex having become 
effective, the import of those products from any State not party to this Protocol. 

4. Within five years of the entry into force of this Protocol, the Parties shall detennine 
the feasibility of banning or restricting, from States not party to this Protocol, the import 
of products produced with, but not containing, controlled substances. If determined 
feasible, the Parties shall, following the procedures in Article 10 of the Convention, 
elaborate in an annex a list of such products. Parties that have not objected to it in 
accordance with those procedures shall ban or restrict, within one year of the annex 
having become effecrive, the import of those products from any State not party to this 
Protocol. 

5. Each Party shall discourage the export, to any State not party to this Protocol, of 
technology for producing and for utilizing controlled substances. 

6. Each Party shall refrain from providing new subsidies, aid, credits, guarantees or 
insurance programmes for the export to States not party to this Protocol of products, 
equipment, plants or technology that would facilitate the production of controlled 
substances. 

7. Paragraphs 5 and 6 lIhall not apply to products, equipment, plants or technology that 
improve the containment, recovery, recycling or destruction of controlled substances, 
promote the development of alternative substances, or othetwise contribute to the 
reduction of emissions of controlled substances. . 

8. Notwithstanding the provisions of this Article, imports referred to in paragraphs 1, 3 
and 4 may be permitted from any State not party to this Protocol if that State is 
determined, by a meeting of the Parties, to be in full compliance with Article 2 and this 
Article, and has submitted data to that effect as specified in Article 7. 
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Article 5. Special Situation of Developing Countries 

1. Any Party that is a developing country and whose annual calculated level of consump
tion of the controlled substances is less than 0.3 Kilograms per capita on the date of the 
entry into force of the Protocol for it, or any time thereafter within ten years of the date 
of entry into force of the Protocol shall, in order to meet its basic domestic needs, be 
entitled to delay its compliance with the control measures set out in paragraphs 1 to 4 of 
Article 2 by ten years after that specified in those paragraphs. However, such Party shall 
not exceed an annual calculated level of consumption of 0.3 Kilograms per capita. Any 
such Party shall be entitled to use either the average of its annual calculated level of 
consumption for the period 1995 to 1997 inclusive or a calculated level of consumption 
of 0.3 Kilograms per capita, whichever is the lower, as the basis for its compliance with 
the control measures. 

2. The Parties undertake to facilitate access to environmentally safe alternative substances 
and technology for Parties that are developing countries and assist them to make 
expeditious use of such alternatives. 

3. The Parties undertake to facilitate bilaterally and multilaterally the provlslon of 
subsidies, aid, credit, guarantees or insurance programmes to Parties that are developing 
countries for the use of alternative technology and for substitute products. 

Article 6. Assessment and Review of Control Measures 

Beginning in 1990, and at least every four years thereafter, the Parties shall assess the 
control measures provided for in Article 2 on the basis of available scientific, 
environmental, technical and economic information. At least one year before each 
assessment, the Parties shall convene appropriate pan~ls of ex.perts qualified in the fields 
mentioned and determine the composition and terms of reference of any such panels. 
Within one year of being convened, the panels will report their conclusions, through the 
secretariat, to the Parties. 

Article 7. Reporting of Data 

1. Each Party shall provide to the Secretariat, within three months of becoming a Party, 
statistical data on its production, imports and exports of each of the controlled substances 
for the year 1986, or the best possible estimates of such data where actual data are not 
available. 
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2. Each Party shall provide statistical data to the secretariat on its annual production (with 
separate data on amounts destroyed by technologies to bo approved by the Perries), 
imports, and exports to Parties and non-Parties, respectively, of such substances for the 
year during which it becomes a Party and for each year thereafter. It shall forward the 
data no later than nine months after the end of the year to which the data relate. 

Article 8. Non-Compliance 

The Parties, at their first meeting, shall consider and approve procedures and institutional 
mechanisms for determining non-compliance with the provisions of this Protocol and for 
treatment of Parties found to be in non-compliance. 

Article 9. Research, Development, Public Awareness 
and Exchange of Information 

1. The Parties shall cooperate, consistent with their national laws, regulations and 
practices and taking into account in particular the needs of developing countries, in 
promoting, directly or through competent international bodies, research, development and 
exchange of information on: 

(a) best technologies for improving the containment, recovery, 
recycling or destruction of controlled substances or otherwise 
reducing their emissions; 

(b) possible alternatives to controlled substances, to products 
containing such substances, and to products manufactured with 
them; and 

(c) costs and benefits of relevant control strategies. 

2. The Parties, individually, jointly or through competent international bodies, shall 
cooperate in promoting public awareness of the environmental effects of the emissions 
of controlled substances and other substances that deplete the ozone layer. 

3. Within two years of the entry into force of this Protocol and every two years thereafter, 
each Party shall submit to the secretariat a summary of the activities it has conducted 
pursuant to this Article. 
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Article 10. Technical Assistance 

1. The Parties shall, in the context of the provisions of Anicle 4 of the Convention, and 
taking into account in particular the needs of developing countries, coopemte in promoting 
technical assistance to facilitate participation in and implementation of this Protocol. 

2. Any Party or Signatory to this Protocol may submit a request to the secretariat for 
technical assistance for the purposes of implementing or participating in the Protocol. 

3. The Parties, at their first meeting, shall begin deliberations on the means of fulfilling 
the obligations set out in Anicle 9, and paragraphs 1 and 2 of this Anicle, including the 
preparation of workplans. Such workplans shall pay special attention to the needs and 
circumstances of the developing countries. States and regional economic integmtion 
organizations not party to the Protocol should be encouraged to participate in activities 
specified in such workplans. 

Article 11. Meetings of the Parties 

l. The Parties shall hold meetings at regular intervals. The Secretariat Shllll conv~ne the 
first meeting of the Parties not later than one year after the date of the entIy into force 
of this Protocol and in conjunction with a meeting of the Conference of the Parties to the 
Convention, if a meeting of the latter is scheduled within that period. 

2. Subsequent ordinary meetings of the Parties shall be held, unless the Parties otherwise 
decide, in conjunction with meetings of the Conference of the Panies to the Convention. 
Extraordinary meetings of the Parties shall be held at such other times as may be deemed 
necessary by a meeting of 1he Parties, or at the written request of any Party, provided 
that, within six months of such a request being communicated to them by the secretariat, 
it is supponed by at least one third of the Parties. 

3. The Parties, at their first meeting, shall: 

(a) adopt by consensus rules of procedure for their meetings; 

(b) adopt by consensus the fmancial rules referred to in pamgraph 2 of 
Anicle 13; 

(c) establish the panels and determine the terms of reference referred 
to in Article 6; 
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(d) consider and approve the procedures and institutional mechanisms 
specified in Article 8; and 

(e) begin preparation of workplnns pursuant to paragraph 3 of Article 
10. 

4. The functions of the meetings of the Parties shall be to: 

(a) review the implementation of this Protocol; 

(b) decide on any adjustments or reductions referred to in paragraph 9 
of Article 2; 

(c) decide on any addition to, insertion in or removal from any annex 
of substances and on related control measures in gccoIdance with 
paragraph 10 of Article 2; 

(d) establish, where necessary, guidelines or procedures for reporting 
of information as provided for in Article 7 and paragraph 3 of 
Article 9; 

(e) review requests for technical assistance submitted pursuant to 
paragraph 2 of Article 10; 

(f) review reports prepare.d by the secretariat pursuant to subparagraph 
(c) of Article 12; 

(g) assess, in accordance with Article 6, the 
provided for in Article 2; 

control measures 

(h) consider and adopt, as required, proposals for amendment of this 
Protocol or any annex and for any new annex; 

(i) consider aIld undertake the budget for implementing this Protocol; 
and 

(j) consider and undenake any additional action that may be required 
for the achievement of the pUIpOses of this Protocol. 
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5. The United Nations, its specialized agencies and the International Atomic Agency, as 
well as any State not party to this Protocol, may be represented at meetings of the Parties 
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as observers. Any body or agency, whether national or international, governmental or 
non-governmental. qualified in fields relating to the protection of the ozone layer which 
has informed the secretariat of its wish to be represented at a meeting of the Parties as 
an observer may be admitted unless at least one third of the Parties present object. The 
admission and participation of observers shall be subject to the rules of procedure adopted 
by the Parties. 

Article 12. Secretariat 

For the purposes of this Protocol. the secretariat shall: 

(a) arrange for and service meetings of the Panies as provided fOT in 
Article 11; 

(b) receive and make available, upon request by a Party, data provided 
pursuant to Article 7; 

(c) prepare and distribute regularly to the Parties repons based on 
information received pursuant to Articles 7 and 9; 

(d) notify the Parties of any request for technical assistance received 
pursuant to Article 10 so as to facilitate the provision of such 
assistance; 

(e) encourage non-Parties to attend the meetings of the Parties as 
observers and to act in accordance with the provisions of this 
Protocol; 

(f) provide, as appropriate, the information and requests referred to in 
subparagraphs (c) and (d) to such non-Party observers; and 

(g) perform such other functions for the achievement of the purposes 
of this Protocol as may be assigned to it by Parties. 

Article 13. Financial Provisions 

1. The funds required for the operation of this Protocol, including those for the 
functioning of the secretariat related to this Protocol, shall be charged exclusively against 
contributions from the Panies. 
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2. The Parties, at their first meeting, shall adopt by consensus financial rules for the 
operation of this Protocol. 

Article 14. Relationship of This Protocol to the Convention 

Except as otherwise provided in this Protocol, the provisions of the Convention relating 
to its protocols shall apply to this Protocol. 

'.,' 
Article 15. Signature 

This Protocol shall be open for signature by States and by regional economic integration 
organizations in Montreal on 16 September 1987, in Ottawa from 17 September 1987 to 
16 January 1988, and at United Nations Headquarters in New York from 17 January 1988 
to 15 September 1988. 

Article 16. Entry into Force 

1. This Protocol shall enter into force on 1 January 1989, provided that at least eleven 
instruments of ratification, acceptance, approval of the Protocol or accession thereto have 
been deposited by States or regional economic integration organizations representing at 
least two-thirds of 1986 estimated global consumption of the controlled substances, and 
the provisions of paragraph 1 of Article 17 of the Convention have been fulfllied. In the 
event that these conditions have not been fulfilled by that date, the Protocol shall enter 
into force on the ninetieth day following the date on which the conditions have been 
fulfilled. 

2. For the pUI]>oses of paragraph I, any such instrument deposited by a regional economic 
integration organization shall not be counted as additional to those deposited by member 
States of such organization. 

3. After the entry into force of this Protocol, any State or regional economic integration 
organization shall become a Party to it on the ninetieth day following the date of deposit 
of its instrument of ratification, acceptance, approval or accession. 
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Article 17. Parties Joining after Entry into Force 

Subject to Article 5, any State or regional economic integration organization which 
becomes a Party to this Protocol after the date of its entry into force, shall fulfill 
forthwith the sum of the obligations under Article 2, as well as under Article 4, that apply 
at that date to the States and regional economic integration organizations that became 
Parties on the date the Protocol entered into force. 

Article 18. Reservations 

No reservations may be made to this Protocol. 

Article 19. Withdrawal 

For the purposes of this Protocol, the provisions of Article 19 of the Convention relating 
to withdrawal shall apply, except with respect to Parties referred to in paragraph 1 of 
Article 5. 'Any such Party may withdraw from this Protocol by giving written notification 
to the Depository at any time after four years of assuming the obligations specified in 
paragraphs 1 to 4 of Article 2. Any such withdrawal shcll take effect upon expiry of one 
year after the date of its receipt by the Depository, cr on such later date as may be 
specified in the notification of the withdrawal. 

Article 20. Authentic Text~ 

The original of this Protocol, of which the Arabic, Chinese, English, French, Russian and 
Spanish texts are equally authentic, shall be deposited with the Secretary-General of the 
United Nations. 

IN WITNESS WHEREOF the undersigned, being duly authorized to that effect, have 
signed this protocol. 

DONE at MONTREAL this £ixteenth day of September, one thousand nine hundred and 
eighty-seven. 
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Group 

Group I 

CFCl3 
CF2Cl2 
~F3C13 
~F4C12 
~FsCI 

Group II 

CF2BrCi 
CF3Br 
~F4Br2 

Annex A. Controlled Substances 

Substance 

(CFC 11) 
(CFC 12) 
(CPC 113) 
(CFC 114) 
(CFC 115) 

halon 1211 
halon 1301 
halon 2402 

Ozone-depleting 
Potential3 

1.0 
1.0 
0.8 
1.0 
0.6 

3.0 
to.O 

(to be detennined) 
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3 Ozone-depleting potentials are estimates based on existing knowledge and wiH be 
reviewed and revised periodically. 
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