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ABSTRACT 

The impact of CO, emissions and other greenhouse gases upon the biosphere is a 
contcntious resource-related issue. International cooperation aimed at furthering awarcncss 
has been relatively rapid, but developing strategies for prevention or mitigation has taken 
more time. The potentially high stakes in this controversy, couplcd with uncertainties over 
spccific effccts and their time frame, are hastening cooperation. Howcver, the size and 
distribution of correction costs is making agreement over specific mitigation or prevention 
measures difficult. 

Anthropogenic climate change poses several particularly difficult obstacles to an 
integrated global strategy. These include: (1) conceiving of the atmosphere as a shared, 
sustainable resource; (2)  agreeing upon the causes, rates, and rcsponsibilitics of induced 
change among national actors (3) minimizing collateral effects of economic clevelopmcnt 
while optimizing growth, particularly in LDCs; and, (4) encompassing the complexity of the 
problem’s various ramifications in a multi-lateral policy. 

International cooperation in other such arcas as nuclear materials and technology, 
water pollution, and protecting the ozonc layer reveals that effective strategies for 
managing global-climate change are available but rcquire institutional modification and 
patience. Efforts aimed at controlling pollution in regional scas, minimizing ozone 
depletion, and regulating the use and transport of nuclcar materials were, at one time, 
viewed as similarly complex problems. One lesson of these cases is that effectivc 
international cooperation in environmental and energy issues is the result of an incremental 
and iterative learning process among scientists, environmental groups, and political lcaders 
who hold divergent perceptions, intcrcsts, and stakes in resource controversies. 

Specific lessons from these cases, applicable for the issue of managing global-climate 
change, include the following: a gradual process of consensus building is innst effcctive 
when consultation with all affected parties takcs place. This would come about after a 
scientific, tcchnical, economic, and political evaluation of alternative actions by all parties. 
Once an initial assessment of altcrnative actions has becn carried out, a process of both 
conflict and cooperation is likely to commence with greater cooperation likely once 
agreement upon the scope of the problem is reached. Once common action to assess the 
impact of CO, commences, further cooperation is likely to require regula tory agreements 
based upon acknowledgement of the sovercignty of all nations, and the importance of non- 
statc actors in decision-making. An effective strategy will hinge on accommodating the 
multiple uses of a common resource while obtaining consensus over rights, responsihili ties, 
and the capabilities of individual nations to establish compliance targets. Nations will 
continue to comprise the basic vehicles for implementing decisions, but non-state actors 
oftcn will play a vital role in formulating compliance targets and in prodding states to meet 
them. Regional seas management and ozone deplction both exemplify this approach. 
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This report addresscs the availability of an incrcmental and itcrativc lcarning proccss 
for enhancing international cooperation in the management of global climate change. The 
process is iterative because carefully formulated agreements are replicated in increasingly 
larger and diverse contexts. Through an examination of three case studies concerning 
(1) regional seas, (2) ozone, and (3) nuclear-materials regulation, models for global 
cooperation are identitied that encompass concerns about the size and distribution of 
correction costs among countries, the unccrtainties involved in identifylng cause-effect 
relationships, the vulnerability of shared resources, and the divergent needs of developed 
and developing countries. The ability of these models to cncompass such concerns comes 
from their emphasis on interactive learning among scientists, cnvironrnental groups, 
international organizations, and governments of nations. Participants bargain not from pre- 
established positions but from partially formed positions. In many cases, participants enter 
into negotiations to learn more about a problem. The three cases studies were selected 
because they share four charactcristics that make them relevant to understanding the types 
of challenges involved in global climate change and thus exernplily this incrcmental and 
iterative process: 

Each case was mcasurably successful in obtaining rapid, fairly comprehensive, 
and continuing cooperation among diverse participants through development 
of long-term management stratcgies. 

At one time, the issues involved in each of these cases were secn as 
extraordinarily complex and controvcnial. Thc transnational management 
of these issues was vicwed as critical not only to environmental protection 
but to human health and welfare, e a m m i c  development, and (in some 
instances) national security. 

Success in each case depended on cooperation among many representatives 
€ram national governments, international organizations, scientific groups, 
policy advocacy groups, and others. In the casc of nuclear-materials 
rcgulation especially, each reprcscnta tive initially exhibited (sometimes fierce) 
distrust toward others; yet no single set 01 participants wuld ekctively 
manage alone the issues presented. Nthough less of a problem in the other 
cases, some distrust was evidcnt. 
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The proposed management frameworks involved such activities as regulating 
peaceful uses of atomic energy, halting water pollutiori throughout extensive 
geoyalitical areas, and protecting the earth’s stratospheric ozone layer. ‘Ihus, 
each of the frameworks addresses prohlems comparable to those entailed in 
a global carbon dioxide ((20,) agreement. 

In short, these cases serve as pxtial. precedeats that excrnplify patterns of decision making 
that bring together rsonagovcrnmcntal participants as well as political leaders in ways that 
attenuate ideulogical or economic conflicts regarding resource management. Or cooperative 
efforts to manage global climate, the Intergovernmental Panel on Climate Change (IPCC) 
is the most prominent. ‘Ihe success of the IPCC and of any additional management 
programs will likely depend on imaginative solutions to global climate management 
prolhms. 

Sc!roPars and political leaders arc beginning to agree that transboundary institutions 
are required to integrate analytical techmiqiies for understanding the processes of climate 
change (Dovland 1987). Moreovzr, diffusion of innovative techniques among countries for 
regulatlcn, control, and prevention of envirorrmsntal impacts related to climate change is 
beginning to occur as a result of formal niultinational plitical conferences, scientific 
meetings, and informal discussions among environmentalists (Gladwin et  al. 1982). These 
conclusions erncrge from an even cursory examination of the efforts of international 
scientific and political organizations. Some of the ambitious strides made in transcending 
ideological, economk, and ciilturai differences in global issues are exemplified by the 
activities of the International COURC~~ of Scientific Unions (ICSTJ), in the area ~f global 
climate-change modeling (Malone 19%); by the Economic Commission for Europe’s 
(Gmvention on Long-Range Tr port of his Pollutants (1.RTAP) (Dovland 1987; 
Crynne 1982; Protocol to the 1979 Gnvcnt ion 1988), and the TJnited Nations Environment 
Program’s Mediterranean Action Plan (Med Plan), for the mitigation of water pollution 
( H u h  1983; I h a s  1988a). Despite sirch broad consensus, liowewx, global climate change 
poses a Herculean challenge to international decision -making efforts for several reasom. 

First, many high stakes arc involved in the potential warming of the earth’s 
atmosphere; global warming can help or hurt regions ecdogically and cconornically. For 
example, whereas a warming of two degrees Celsius might ieduce average yields of whcat 
and maize in thc central latitudes of North America and Western Eiropc, yields of sugar 
cane and sorghum, produced mestly in the southern hemisphere, nsay increase by similar 
orders of rriagnitudc (Jaeger 1986). Othcr studies have come to similar conclusions (EPH 
Jounial, June 1986). In time, this may cause friction among countries secking to cooperate 
to prevent further climate-change impacts bcyond the natural range of variability. 
Uncertainty concerning how global climate changc may l~eneficially or adversely affcct 
various regions may increase aiaiions’ cooperating becausc each party knows it could lose 
somarthing (Fulkerson et al. 1953). For exan-qlc, a party that would benefit from global 
climate change could bc placed in jeopardy if another C O U A ~ V  coveted the former’s gains 
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(such as the ability to produce morc food). Paradoxically, increasing scientific knowledge 
about the distribution of climate impacts may discourage from efforts to preempt climate 
changc those parties that would benefit from ciimate-change impacts ( R a p e r  1988). 

Second, diffusion of information about the global carbon cycle may reduce ignorance 
of the speed and scope of atmospheric warming. However, considerable uncertainty still 
surrounds the variables affecting anthropogenic climate change. Important questions yet to 
be answered involve how quickly remaining reserves of fossil fuels will be consumed, how 
rapidly and to what extent carbon dioxide can be transferred into the earth’s oceans, and 
what effect climate warming will have on the West Antarctic ice sheet. Many scholars have 
proposed new ways of coping with the problem of uncertainties associated with the variables 
of climate change, such as emphasizing game-theoretic or scenario forecasts to encourage 
more scientific cooperation (Bach 1984). Political, economic, and cultural trends are as 
important to such forecasts as are physical and chemical laws (Jaeger 1986; World 
Climate Program 1981). Considerable contention persists among scientists concerning 
negative feedback factors such as cooling effects of some gases, counterbalancing thc effects 
of photosynthesis, ocean currents, and other variables (EPRZ Journal, June 1985). The rate 
of fossil-fuel burning, for example, will be influenced by factors of economic cost, for which 
previous trends pertaining to fossil fuel use may be of little guidance (Schelling 1983). 
Perceived environmental impact, public acceptability of alternative energy-generating 
technologies, and rate of technological acceptance are also important factors. 

Third, unlike environmental issues concerning Antarctica, the Mediterranean Sea, 
or U.S.-Canadian boundary waters (all of which are recognized as public goods shared by 
specific countries for scientific research, economic exploitation, or both), until recently the 
atmosphere has not been viewed as a universal or global public commodity (Bohm 1982). 

Fourth, in most instances, clear links among environmental degradation and spccific 
social consequences, such as human health or economic losscs, need to be established to 
inspire cooperative resource policies. A notable exception would be the LRTAP 
negotiations on transboundary air pollution that were hastened solely becausc of anticipated 
ecological effects, but with the expectation that human health could otherwise be 
jeopardized. In this vein, recognition of the links between chlorofluorocarbons (CFCs), 
increases in tropospheric ozone, decreases in stratospheric ozone, and the possibility of 
increascd incidences of skin cancers (anticipaled though not yet obscrved) directly 
contributed to a political climate amenable to international agreements limiting production 
and use of some CFCs (Somers 1987). Likewise, circumstantial connections among sulphur 
emissions, emissions of nitrogen oxides, acid deposition, and wnldsferben (the destruction 
of Western European forests) (Sand 1987) led to enactmcnt of treaties to reduce sulphur 
dioxide and nitrogen oxides in the European community (EC), the United States, and 
Canada (Sand 1987; Dovland 1987; UNECE 19#8a; UNECE 198%). Disseminating 
information concerning links among cnvirunmental dcgradation and social consequences 
encourages peoplc to vicw thc global commons as a shared economic or aesthetic resource 
and to cooperate to protect it. However, when economic considerations are high, as in 
LRTAP, muntries arc Bikcly to consider these links primarily from a national viewpoint 
(Dovland 1987). 
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FitZh, thc abilily of Rations to take any deliberate action in rcsponse to potential 
climate change is highly unequal. Many developing countries lack financial and technical 
rcsourws to stem defoicstation or to develop themsdves vdksut  helying on carbon-based 
fuels. Moreover, perceived inequitic: among developed and developing nations vary the 
degree to which climate-change issues arc addressed in national policy-making agendas. 
Factories in less developcd camtries (ILDG) are generally less energy ef&knt than those 
in devcbpd  countries, In addition: factories in LDCs have awess to only a few large- 
scalc e:~,trici~~-generation proi,cesscs that (hv not cause significant environmental problems. 
Also, searching for alternative SQMTCCS of encygy may exacerbate already intolerable national 
debts as well as p lxe  heavy strains on regealatory agencies and cther areas of infrastructmrcs 
(Kats 1987; Almond and Pawell 1978; Energy InFormation Administration, 1986; 
Deudmcy 1981). 

Given these problems, how likely i s  it that cooperation can effectively solve the 
global climatc problem? According io the dominant sacial-science view of this problem, the 
realist approach to effective cooperation is likely to be limited by the dominance of major 
international powers. 

Discussions of international cooperatioai in efivironrnciilal policy usually evolvc from 
the prcmise that the nation must be the bask unit of decision making. Nations generally 
are perceived as occupying the apogee of political power, even though there is  considerable 
disagreement among social scientists wvheiher nations exempli@ the highest level of political 
development. Nations also are viewed by most social scientists as constituting the highest 
form of organization to which socistics realistically may aspire. Somarc scholars give four 
reasons h a  this asscssnaerzt. 

Regardless of how they are formed or why, nations are sovereign 
entities whose behavior supposedly is guided by the desire to preserve 
the collective sclf-interest of their citizens from thc claims an3 actions 
of others ( N k h h r  1335). Present-day nations are authoritarian as well 
as de~nocrztic, and their govcrnments o f e n  claim that their purpose is 
to scwe theft pcoplc oi national iratercsts, e ~ z n  though they may sewc 
the interests of only a few. It is difiicult to deny that the claim to scrvc 
their eitizcnry signifies the value of popular sovereignty and of self- 
prcscwatim anraiig virtually all nations. 'The psedorninairce of national 
self-iaierest, while rrxxally distasteful to some i s  empirically vatdeniable. 
It is based on rcdism (the way persons behave) rather than on idca1isn-i 
(tile way some groups might \4kh ;hey behaved). Idealism may nol 
be a universal goal. 

@ Realists contend that because individuals need safcty and szcurity, thcy 
acccpt thc authority of national governments. In the abrclr;ce of global 
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authority, only nations can provide such safety because, within its 
boundaries, each nation claims to possess a near monopoly on the legal 
use of force (Morgenthau 1974). 

0 Nations roughly correspond to sets of distinct cultures and wdys of life 
that involve diverse conceptions of justice that are sometimes difficult 
to reconcile. Often, these cultural differences and conceptions of justice 
become more, rather than less, intense as modernization wcurs because 
national integration exacerbates nationalism (Niebuhr 1949). 

0 There is no widely shared concept €or an international cammunity 
universally accepted by all cultures or nations. The only effective basis 
for transnational cooperation is the assumption that nations, likc the 
persons who compose them, are utility maximizers, which are individuals 
who seek to maximize economic benefits to themselves without regard 
for impacts on others. Thus, in the absence of common authority, 
nations seek peace only when others agrcc to do so (Plisschke 1964). 

The implications of this mainstream, realist vicw of how nations make decisions 
concerning anthropogenic climate change are numerous. International society is presumed 
to operate by rules similar to those characteristic of a Hobbesian civil society (Ziobbes 1958). 
To avoid perpetual war, nations agree to formulate and obey rules that grant reciprocal 
rights and duties seen as universally obligatory. These rules involve acceptance of the 
sovereignty and equality of all nations, recognition that an unprovoked attack or other 
adverse action committed by one country against another is an implicit attack on all 
countries, and belief that it is prudent to submit conflicts to mcdiation and arbitration so 
long as the arbitrator acts in a manner consistent with national interest or national survival. 
In practice, realists normally see the balance of power as a central mechanism for preserving 
peace. An attack on one nation is not considered an attack on all. Thus, whereas realism 
predicates more-or-less-unregulated competition among nations, the balance of power 
achieved justifies the competition as an attempt to forestall or shorten vioiient conflict 
(Waltz 1979). 

The institutions of international law and the United Nations (UN) are consistent, 
at least in their origination, with such realist assumptions. In thc case of the UN, 
Articles 24, 25, and 48 of the UN Charter state in part that the role of the Security Council 
(which includes the five most militarily powerful nations) is to ensure the common peacc 
and safety of humanity. This can be perceived as a concession to the principle that nations 
obey only collective wiil that can impose punitive actions (Wight 1987). Although moral 
suasion may be desirable, the UN has been effective in addressing international 
environmental and enironmen tally related problems only when the superpowers and their 
allies have agreed on conjoint solutions. Generally, beEore environmental issues are evcn 
viewed as problems by the UN, they must be linked to concerns for national security or 
survival. Thus, major powers serving on the Sccurity Council have agreed in a UN treaty 
with several LDQ to ban the deployment of mas-destruction weapons in outer space and 
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Antarctica (The Outer Spacc Treaty of 1967; The Antarctic Treaty of 1961). In both 
instances, fear that failure to agree on such a ban would lead to a frantic race to develop 
such weapons an possibly test them made international agreement possible (Kimball 1985). 
In addition, nuclear tests conducted in space during the late 1950s and early 1960s that 
prdzncd electroinagnetic pulse disturbances in the Hawaiian Islands may have helped 
consolidate opinkm in Favor of international agrcernenfs. The tests caused electrical 
transmission systems tu fa2 (Barah 1957) and th~rcby  generated attempts to prevent 
irresponsiblc manipulation of the qmce environment for military purposes. Moreover, the 
possibly irreversible depletion of nations’ individual ccalo~ical r%~oui-ws prompts nationis to 
try to manipulate the environments of outer space and Antarctica to their advantagcs. Still, 
each party agreed to avoid potentially jcopardsiaas unilatci a1 activities unless other affected 
parties consented (Heap 1981). 

Likcwise7 the US.-Sovict agreemcn t to ratify thc I IN-sprmored Nuclear 
Nonproliferation rreaty (NPT) (1970) was based on mutual fears that failure to regulate 
the production of fissile materials would desbabilizc thc balance of power. A specific €car 
was that Wcst Gcrniany’s development of the atomic bomb, although potentially beneficial 
to the short-term security concerns of thc United Statcs, wou!d tltireatcn Soviet interests 
and deepen the strategic ar c (Bundy et al. 1982). 

In international law, grness to submit environmental disputes to intercational 
mediation or arbitration exemplifies realist conceptions similar to international cooperation. 
In the case of either intermtiorid law or international organizations (the formal institutions, 
such as the UN, charged with implementing international law), it is less essential for an 
environmentai conflict to be seen as a matter of national security or survival. Instead, a 
conflict need only be perceived as important but unresolvable by unilateral action. US.- 
Canadian cooperation and mmflict over the shared water resnurces of the Northern Cheat 
Plains is  cited often as typical of the operation of prudential self-interest in environmental 
matters (Schneidcr 1979). Since thc turn o f  the century, each nation has agreed to regulate 
jointly its boundary waters to prevent activities that would degrade water quantity or quality 
to the detriment of other nations. An International Joint Csmmission composed of US. 
and Canadian representatives, in operation since 191 1, has established mutually rcciprocal 
standards of pollution control, conducted joint studies of water-resource activities, and 
suggested policy options for joint walicr-resourcc devclsprnent. Recently, friction arose from 
U.S, cf€orts to develop a massive irrigation project (the Garrison Diversion Unit) that could 
divert return flows from the Missouri River into the Hudson Bay drainage system. Cutbacks 
in the Garrison Diversion project, made in I987 to avoid discharges of return flows into 
Canada, were precipitated by transboundary cooperation between the United States and 
Canada, not the coiiflict that realists would have predicted. T h i s  cooperation was 
exemplified by the influence of the Manitoba Province and Canadian fedcral governments 
on thc IJS. Coiagrcss a& in the collaboration of some U.S. and Canadian environmental 
groups in opposing the project (Internatinnal Joint Cmrnmission Report 1977; Oettlg 1977; 
Loch et al. 1973; Pctcrson 1984; Johnson et  al. 1962). 

Despite the fact that mainstream realist assumptions dn help to further 
understanding of thc workings of international law, the UN, and various international 
agrccments to rcsolve environmental. and natural-resources disputes, the aealist approach 

6 



is limited in resolving environmental problems. Realism may be simply incapable of 
illuminating the ways in which nations manage international environmental problems. 
Realists are most concerned with high political issues, which focus on strategic military 
balances and the prevention of‘ global war. 

Many realists admit that realism too often ignores a broad range of issues of 
national interest, fails to bridge the gap between domestic prioritics and international 
decision making, and places too much emphasis on nations and too little emphasis on other 
institutions that shape policies (Asheley 1986; Kmhane 1%). Finally, realists may neglect 
the benefit of behaving like an idealist on global-commons issue.. when nationally important 
realist goals are perceived as lower in priority. 

1.21 Summary of Limitations of the Realist Ap 

Mainstream realists assume that competition among self-interested actors in the 
international realm creates a balance of power that approximates the pluralistic balance of 
intercsts in a democratic polity. Thus, international conflict reflects the same struggle 
among narrow interests that presumably characterizes domestic political discourses. This 
view of how decisions are made is flawed for two additional reasons. First, this view ignores 
ethical concerns independent of calculations of economic efficiency and thus fails to explain 
adequately why weaker, disadvantagcd intcrcsts should accept their losses graciously. In 
short, such a perspective is supportive of maintaining the status quo (Asheley 1986) 
regardless of whether that status quo promotcs the interests of many or of only a few. As 
Hendrik Spruyt (1983) indicates, distributional concerns cannot stop at national boundaries; 
the nation is not sovereign on all issues, as various UN human-rights agreements (both the 
universal declaration of human rights and subsequent conventions) suggest. Second, this 
view of how decisions are made assumes that governments and international organizations 
function merely as impartial arbiteB that referee the struggle among competing interests. 
This is an erroneous assumption because it fails to undcrstand the dynamics of uncertainty, 
shifting priorities and knowledge, the politics of science in the international realm, and the 
manner in which international organizations and governments may serve as advocates for 
particular policy ~ e w ~ ~ ~ ~ n ~  ( G b b  and Elder 1971; Jones 1975; Rose 19 
Caldwell 19Ma). 

1.22 An Alternative Approach Glch~I  Decision ng as an Incremental and Iterative 
g Prows 

In this section, wc will show that effective international cooperation to resolve 
global-commons problems is most oftcn the result of an incremental and iterative learning 
process among scientists, citizens, environmental groups, national leaders, and participants 
in other international governmental and nongovernmental organizations (NGOs). The 
process is describcd as iterative because carefully formulated agreements resulting from 
painstaking efforts at reaching a consensus are replicated in increasingly larger and diverse 
contexts. This approach, and its divergence from the realist approach, is depicted in 
Table 1.1. 
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This incremental and itcrative process is distinguished from the realist approach in 
the following ways. First, whereas the realist approach allows only nations and other formal 
international organizations to participate in international decision making, the 
incremental/iterative approach emphasizes the important roles of environmental groups, 
some of which are composed of members from many countries; international scientific 
organizations; and even grassroots political organizations within nations. The latter 
organizations sometimes have significant international influence in prompting recognition 
of environmental problems even though thcy may have only marginal political 
influencewithin their own nations (some Green political parties in Western Europe exemplify 
this paradox). 

Second, whereas the realist assumes that parties enter negotiations with well- 
understood conceptions of what constitutes national interest, the incremcntal/iterative 
approach contends that stakeholders often enter the process of making agreements with few 
preformcd ideas or evcn a solid, cstablishcd agenda. Instead, participants in such 
negotiations may intend to form their opinions during the bargaining process. They are 
receptive to new ideas, in other words, and are responsive to advice from nontraditional 
stakeholders such as scientists. 

Third, the incrementalhterative approach does not define national interest as mostly 
concern with militaxy conflict or territorial attack, as does the realist, but rather as avoiding 
threats to the environment and as protecting common goads such ;is oceans or the 
atmosphere as well. 

Finally, the incremental/itcrative view is a longer-term view of management and 
cooperation than is the realist view. The incremental/iterative view values and is receptive 
to intcractions among scientific, tcchnical, and environmental bodies. Oftcn, these bodies 
become involvcd in exploring, analyzing, or resolving problems long before politicians 
become directly involved in managing the problems. 

The incrementalliterative process bas at least two important implications for 
institutional learning. First, if pastics concede that mistakes have been made in the past, 
they may make better decisions next time (for a discussion, see Giantz 1976). Second, they 
also may learn from perceived successes, as is shown by this decade's accelerated rate of 
successful environmental negotiations. Participants in this process hold divergent interests 
in, perceptions of, and stakes in global environmental-problem management. What they all 
share, howevcr, is a gradually formed commitment to address problems that produce no real 
winners when unresolved, contrary to a purely stakchalder view of decision making. 
Rational self-interest in these instances includes reducing the uncertaintics of outcomes 
when full knowledge is lacking. 

Most major actors in international environmenlal decision making are, at some point, 
committed to a policy that is ethically dcfensible in ways that transcend personal or national 
interest. In exploiting and using resources, few governments set out to deliberately 
decimate the environment, inflict unjust economic burdens on others, or creatc gratuitous 
policies that ignore the obligations of one generation, region, or nation to other 
generations, regions, or nations. Most leaders of environmental organizations and scientific 
associations, as well as national governmental policy makers, are animated by a sense of 
public spiritedness and a commitment to  finding the most effective and fair solutions to 
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global-commons issues (Kelman 198%). This is not to deny that many interests, even those 
that claim to speak for the public g o d ,  are often narrow or  particular in the advantage 
they seek. IIowcver, not all actions are animated solely by narrow, provincial concerns. 
What inhibits the conventional, narrow political process from addressing environmental 
problems i s  the simplistic view that all participants should see themselves only as 
stakehoMers in a zero-sum gain in which one party's gain i s  another's lass. 

Nations and other decision makers often behave in accordance with a longer-term, 
broader view of national interest than that exemplified by realists. This broader view of 
national interest is exemplified in international enviroanaental issues iil the same ways it is 
excmglified in domestic political decisions-by (1) opeiiing up the process of decision 
making to many groups; (2) encouraging and adapting input from various nongovernmental 
sources to broaden the pmmcters  of policy debate; and (3) seeking to gather the best 
availablc technical information to assist in the formation of decisions, even if gatlneririg this 
information delays decisions or is contrary to the views of some established stakeholders 

International cooperation is desired by stakeholders because unilateral action, 
advocated by some NGOs to prevent environmental degradation may bc perceived as 
arbitrary and as failing to take into account the intcrcsts of other groups who favor action 
but caiscct afford the consequcwces of rapidly abandoning long-established patterns of 
behavior. United States actions calling for a ban of CFCs ex-crnplify this problem, as shall 
be semi. It also may be ilccessaq to compensate some groups for econamic losses sustained 
from rnodi@ing their behavior for the sake of global wclfzire, Compensating LDCs may 
make litt!e economic seiise from the standpoint of 1J.S. short-term wetional self-interest. 
IIOWCVCI-; if compensation efihanees ihc likelihood of gaining cooperation toward resolving 
environmental preblcms7 t h m  it makes sense froin a longer-term perspective. 

'I'ransxmatioiial action to attack global-commons eiivironmcntal problems may begin 
with rcgional effoits, which are often thc initial step in coopcration. Further steps toward 
global management require ci compr ehcnsive approach to rcgulatim. A comprehensive 
approach implies a strategy that accounis for tine use of shared resources whilc considering 
criteria for cvaliuating entironmr;ltal policies, To be universally accepted, global 
cxxvircnamental policics must bc normatively defensible in ways that are culturally 
transcendcnt T h i s  iiieans that, besides being economically efficient, such policies must be 
viewed as rouglniy equitable, able to encompass noneconsmk values, sensitive to transaction 
costs, arid politically Eeasible given the varying levels of institutional dsvclopmerat among 
nations (Young 1987). In essence, resource decisions on the global level can be treated as 
analytically comparable to those made by a river basin corwamissioa within a single nation 
or a limited region of similar ecsnornlcally dsvebped nations, 

An example i s  Mcd Plan, the first major regional seas treaty sponsored by the BIN 
Environmelat Program. Informed observers regard this plan as one of the more-successful 
eases of conca k d  international environmental cooperation ("MAPS: signs of international 
recognit!'on" 1987; Morgan 1981). As shall bc seen, the Med Plan w o r h  well bccause 
regional ptPlit;cal!easScrs view the achievement of economic devdopmcnt and eravironmerital 
protection as intrinsically related. Cjrdinary political differences were set aside to resolve 
con~inon problems of pollution manageinent. It is now assumed by Med-Plan participants 

(Kellnan 1987). 
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that one cannot have balanced economic development in the Mediterranean region without 
effective environmental preservation. A series or regulations designed to encompass the 
varying levels of economic development and poiitical institutionalization of participants has 
been implemented through this plan. 

At present, the most advanced phase of international cooperation characterizing 
global-commons management is one partially exemplified by nuclear materials and 
twhnology management and as yet unfulfilled by ozone or regional-seas initiatives. 
Although these efforts have yet to formulate a broad consensus of goals, viable regulatory 
systems have been implemented. Moreover, the infrastructure of this regulatory system is 
composed of experts who formulate decisions independent of national self-interests and who 
perform the transfer of regulation technology to all participants. Thus, varying levels of 
economic development need not pose barriers to international cooperation. 

Although it constitutes a direct challenge to the predominant mainstream realist view 
of decision making, this alternative paradigm does not reject either the importance or 
inevitability of national self-interest in decision making. I will argue that close examination 
of three global resource policies-management of nuclear materials and technology, controls 
on ozone depletion, and regional-seas regulation-exemplify this alternativc paradigm. As 
shall be seen, these three policy areas share common charactcristics and have been widely 
recognized as ambitious and partly successful schemes €or international energy and 
environmental cooperation. 
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2 REC;ULATIMG NUCLEAR ENERGY: FUNmONALJSM, l3ERARW, 
AND T E c X N O W Y  TRANSFER IN GLOBAL DECISION MAKING 

The UN International Atomic Encrgy Agency (IAEA), in conjunction with other 
transnational groups originally designed to halt the production of fissile materials, cons titutcs 
an important framework for international resource cooperation. Although the IAEA's 
original purpose was to deter weapons proliferation, the founders clearly intended the IAEA 
to also constitute a global safety net to protect persons from the health hazards of the 
nuclear-fuel cycle (Epstein 1985). In fact, from the beginning, detcrring proliferation was 
viewed as the cornerstone for promoting pcaceful uses of nuclear energy. The promotional 
aspect of this task was crucial to its effectiveness. IAEA's success in both oE these ventures 
shows that a unilateral decision-making framework based on cold-war calculations of 
national self-interest can evolve into a multilateral decision-making entity able to articulate 
a code of conduct accepted by many parties. IAEA's decisions are largely viewed as equally 
legitimate by nations that want to deter nuclear proliferation and by scientific organizations 
concerned with formulating nuclear safety standards.' The current LAIEA kamework is 
depicted in Table 2.1. 

M A  began with President Dwight Eisenhower's Atoms for Peace program 
introduced in December 1953. This program proposed the establishment of a U.S. 
dominated nuclear-fuels pool that would limit transfers of fissile materials to nations friendly 
to the United States (Titus 1986). Initially, the character and tone of the program was very 
much unilateral. The United States dominated the nuclear-materials market in the early 
1950s and, in the field of peaceful applications of nuclear energy, clearly monopolized access 
to nuclear technology. In addition to providing radioisotopes for medical, scientific, and 
industrial purposes, Atoms for Peace established the first intcrnationaliy accepted standards 
for the handling of nuclear materials. 

Following passage of Pub. Law 42, U.S.C. 2011, in 1954, which empowered the 
United States to conduct bilateral agreements for the transfer of fissile materials, there 
began an earnest attempt to mobilize support within the UN for a multilateral system of 
radiological safeguards. Much of this effort stemmed from the hope that initial attempts 
to obtain global nuclear cooperation after World War I1 (which failed beCdUSe of 
superpower disagreements) could be revived through conscientious American economic and 

'Moreover, the s u c c ~ s  of XAEA in cstablishing a framework for safeguarding nuclear 
materials and preventing thcir diversion to clandestine wcapons programs has attracted the 
attention of those concerned with thc possibility of an international regime to control the 
spread of chemical and biological weapons (Keeley 1988; Keeley and Schiefer 1988). 
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Table 21. (oontinued) 

Year Activity Instrument Result 

1957 

1958 

1959 

1961 

Establishment 
of IAEA 

(A)Euration 
Treaty enters 
into force 

(B) 2nd UN Con- 
ference on Peace- 
ful Uses of 
Atomic Energy 

1st international 
guidelines for 
safe transport of 
radioactive sub- 
stances proposed 
by UN Law of the 
Sea Conference 

Plowshare Program 

Formulated as an Independent Inter- 
governmental Organization within UN 
system to promote international nuclear 
cooperation, assistance, and safeguards 
against weapons proliferation. Now has 
115 members 

Establishment of a regional European 
Atomic Energy Commission to provide for 
joint development of nuclear energy 
among EC members 

International meeting of nuclear 
specialists 

IAEA draft agreement on Order Concerning 
Transport of Radioactive Substances 

U.S. AEC proposal to develop peaceful 
nuclear explosives for civil engineering 
purposes 

Permanent headquarters estab- 
lished in Vienna, Austria; 
115 signatories currently 
bound to safeguard agreements 
consisting of inspections, 
audits, and inventory controls 

First intergovernmental nuclear 
cooperation instrument among 
developed nations in a single 
region 

Discussion of possible uses for 
nonmilitary nuclear explosions 

Constitutes a basis for guidelines 
for national and international 
regulations on nuclear wastes 

Began a series of experiments 
that stimulated international 
discussion of uses for non- 
military nuclear explosions 
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Table 21. (continued) 

Year Activity Instrument Result 

1976 

1978 

1979 

1983 

eode of practice 
on mining of 
uranium and 
thorium ores 

Formalization of 
Nuclear Safety 
Standards (NUSs) 
by M A  

bAEA establishes 
international 
Incident-Reporting 
System 

(A) Formal imple- 
mentation of 
QSART's M A  
operational 
safety review 
team 

(B) Unannounced 
IAEA safeguard 
inspections of 
uranium-enrich- 
rnent facilities 

IAEA agreement on mining and milling that 
ensures financial guarantees to maintain 
and monitor tailings and Other wastes 

Bstablishment of a code of information and 
methods for sharing research on nuclear 
safety among nations 

In response to the Three Mile Island accident, 
M A  establishes database on various 
nuclear-plant mishaps among IAEA members to 
identify design and operations problems 

Inspection teams are sent on request 
IO support national nuclear-regulatory 
bodies in maintaining and strengthening 
safety standards 

IAEA implementation of Nuclear 
Nonproliferation Treaty mandate to 
prevent diversion of fissile materials for 
weapons. Prompted by fears of imminent 
nuclear-weapons breakthroughs by Pakistan 

Emerging consensus on trans- 
boundary implications of 
nationally owned mines and 
mill radioactive pollution 

Assistance to smaller nations' 
nuclear agencies, especially 
those in third world 

Recognition of IAEA's useful- 
ness as a clearing house on 
nuclear information unavial- 
able by other means. Data 
base was made compatible with 
OECD's nuclear-energy agency 

1st IAEA Operational Safety 
and Review team was sent to 
inspect Korean nuclear 
reactors 

Designed to deter diversion of 
U-235 from gas centrifuge 
enrichment plants to weapons 
programs 
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scientific example rather than words alone. Culminating in the formation of the M E A  in 
1957, this multilateral safeguard system consists of two components: an independent, 
intergovernmenla1 organization (the KEA) with the power to inspect nuclear facilities of 
nonweapans nations as well as a system of bilateral agreements among so called supplier 
nations and import-dependent recipient governments. 

There are 130 signatory nations in the multilateral safeguards system of the M A  
and a similar number of participants in the bilateral component. Safeguards consist of 
on-site inspections conducted by either IAEA officials or representatives from supplier 
nations, audits of nuclear-facility records, and inventory controls (Galdwell 1 9 8 4 ;  U.S. and 
the Future of the Nonproliferation Regime 1984; Keeley 1988; Fischer and Szasz 1985). 

The effectiveness of this framework hingcs on the IAEA's ability to persuade 
signatory nations that sateguards are formulated and enforced in a manner designed to 
benefit all nations, not the interests of a few. "he I M X s  structure as an independent, 
intergovernmental organization is important. It is a UN agency, not a specialized agency 
of the UN. It reports directly to the UN, not to a UN body, which has helped reinforce 
its reputation as an independent agency. UN-specialized agencies are highly political. 
Appointments, budgetary considerations, and voting records of proceedings are all affected 
by the shifting priorities of mcmber nations' concerns, as well as by the shifting fortunes of 
coalitions. Dominant UN blocs (such as LDCs, western nations, and the Soviet Union and 
its satellites) vie for control of patronage appointments and voles on major decisions. 
Although intergovernmental organizations such as the IAEA are by no means totally 
immune from such influences, they are relatively insulated from them. The WEA structure, 
especially the independence o€ its director general, was designed to avoid politicization as 
much as possible (Fischer and Szasz 1985). 

An example of this insulation is offered by the IAEA's response to the Chernobyl 
nuclear accident (Conteh and Feldman 1987). Prior to any General Assembly resolutions 
or discussions, and within only ninc days of the accident, IAEA Director General Hans Blix 
was able to offer emergency response assistance to the Soviet Union. An IAEA delegation 
held extensive talks with the Sovict State Committee on the Utilization of Atomic Energy 
(an interministerial agency ~ ~ p r o x ~ ~ a t e l y  equivalcnt to the US.  Department of Energy), 
consulted with Ukrainian nation ministers, inspected the damaged Unit Four reactor from 
the air, and met with Soviet on-site disaster investigators (Petrosyants 1986). More 
importantly, at thc conclusion of this visit, a joint IAEA-Soviet communique was issued in 
which the Soviet Union promised to providc information on all accident impacts 'as it 
became availabIe" Lo the IAEA., which wc~uld then disseminate the information to member 
nations at a meeting convened in Vienna to discuss the accident. 

Within four months 01 the ~ ~ e ~ ~ ~ ~ ~ y ~  accident, the IAEA concludcd two agreements 
concerning emergency response and notification following future nuclear- 
The first of these was the Convention on Early Notil"lcati& of a Nuclcar Acxident, and the 
second was the Chnvcntion on Assistance in the Case of a Nuclear Accident o r  Radiological 

e most significant features of h l h  agrcements (formulated in August 1986) 
are thcir scopes of coverage and comprchcnsiveiiess, given the short time devoted to their 
dcliberation. Thc first agreement encompasses all nuclear-fuel-cycle facilities, including 
military-relatcd i n s ~ a ~ ~ ~ t i ~ ~ n s -  ~ a ~ t i ~ i ~ ~ ~ i ~ g  nations agree to provide to the MEA timely 
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informatien ~n the exact nakenrc and time of an accident, the characteristics of the release, 
appropriate metexological informc an, and of€-site measweineiits of accident containment 
(Speck1 Session of thc &i.cr--e_I CBilfeieiXe, I M A  19%)- Tlie s e ~ n d  agreement 
cxmuragcs bilateral and mtdtlizternl agrccmeat among nation$ to provide on reqjuest 
eniergcwy assistance for a nuclear accident. 
immunity from liabiiity to peisi.lnnel €ram responding nations, m d  furtkcr ag 
ccmpcnsatr the assisting party for in jur ia  slrstaincd. In addition, both pal ties agrcc to 
protect the confideatiality of military- a d  trade-related ncs!csr izfcrmatisn. 

W%CIE further UN-S~OIISWA 
attempts to strsngthen t k  PionpiolifEration regime wcre implemented, the existing L4EA 
ad*linis;r ativr franmwik w2,s used. In 1950, threc of thz fivc publicly acknilwledgcd 
nuclear-weapons r~;tiioiis---the IJriiied Statcs, the Soviet Union, and the Unitcd 
Zngdom-ratified the NPT. spunsorcd by thc UN Gcnc;al Aswnbly. Their ratification 
established add8tiondl regulations that have strengtlacncd thc IAEA's ability to regdatc 
nuclear materials and technology. Ratificd hy morc than 120 naiions, tbc NPT requires 
each rmaweapons nation tu prcvcnt the diversion of fissile materFaF to claiidestine weapons 
operations. It a h  obliges supplier inations not to provide niatcrials for producing a nuelcar 
wcapon (Major Provisions of t k  Trcaty on NonPrslifcratizin, July 19t8; Spector 1985). 

In Tact, the IAEA is absolute?y pweskcss to prevent the diversion of fissile materials 
for a w-,spons pnograrn if a nation is dctcimirted to obtain a nuclear weapon. As Weinberg 
discusses (19S8), the :AEA can only do what its ~em'rbe~s allow it to do. Ifidia's diversion 
of plutonium from a Canadian-built reactor in 1974 exemplifies this problem. Iiowcver, 
bccause m e  oE the main inceiitivcs for obtaining a nuclear weapon among smaller, weakcr 
T.DC5 woukl be :o restorcr a balance of pawcr lost if a neighboring nation obtained one 
first, tkt- IAEA has had a curious deterrent on proliferat;on. Becausc clandestine attcrnpts 
to divert fissilc materials are likcly to be diacovcred by the M A 9  the vast majority of 
signatory nations have agrecd to open thcir facilities to inspection to provide an early 
warning against chedting by their adversxies (Keeley 138.9; Keelq arsd Schiefer 1988). 

vI'hc fact that niany mznc!ear facilities h i l t  without the assistance ~f supplier signatory 
nationri remain unsafeguarded and ou tsidc the realm of interriational inspection suggests that 
somc countries (both NPT and ~ Q P N P T  signatories alike) want to Iiavt: the option of 
obtaining niaclca: weapoiis (Spector 1985; Fievexxi et al. 19%). This distinctly military 
aspect of the IAEh's icprulatov framework bas not bcrn (and probably caxmot be) more 
rcstrictive, givc;; ;he xalities of international political tensions between cnuntries such as 
India and Pakistan. 'I'his nilitany as@cct is also cnnsistcnt with a? rczlist framework of 
dcckioii rnakiiig bccaux  the mi5iaiy aspect assiamcs that national seca;rity and survival are 
at stake and? 2% a result, cniintrics that bclicve they w c d d  be more SCCBYCC with nullcar 
weapons are unlikely to agrcc to i n t ~ m a t h i a l  irnspcction of potentially military activities. 
In other areas, how'cvcr. the I A L 2  has ma&: sigzifisar? t strides in crxzouragiing cooperatism 
in nuclear-materials and -tcchriology c~ncerrils. These 2rca~ iriclslde post-Chzrnobyl nuclear- 
en-rcrgcccy p1iiimin.g ani! csidblishing guES;lineq for the transport and disposal of nuclear 
waste. 'Thzr: stride5 cannot be explained adequatdy within a rcalist framework alone 
bccapise an iiicrc??ic;ital leamirip proecss %as invobcd that rcguired a seduction of 

Tbe scqucsting nation agrees to 

'1'k TAEA systrrn has otlrer advantages as wcll 
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uncertainties and an opening of the decision-making process to new and different 
participants. The same process took place under the Mat  Plan as well. 

In conjunction with two major regional organizations that have had an early interest 
in nuclear-energy regulation, the Organization for Economic Cooperation and Development 
(OECD) and the EC, IAEA has established guidelines for the transport and disposal of 
nuclear wastes. These efforts are largely confined to maintaining a registcr of radioactive 
substances introduced into surface waters through routine power-plant emissions and the 
nonroutine but widely practiced ocean disposal of low-level radionuclides. The M A  has 
not attempted to supplant the responsibility of individual nations for waste management, 
but has encouraged regional cooperation for various waste storage schemes to better 
incorporate variables of geology and possible transboundary disputes into national waste- 
management plans (Caldwell 1984b; Wandl 1981). International cooperation in these areas 
has resulted for two reasons. First, the erasion of the American nuclear monopoly has 
given other nuclear-supplier nations an incentive to find an alternative arbiter for 
establishing and enforcing standards of safety and security. Second, these transnational 
organizations have provided a means of independently verifying the safety assessments and 
standards of national nuclear agencies. Simply stated, many countries were eager to 
participatc in this process because it gave them a chance fo devclop methods for 
safeguarding nuclear materials and technologies they were unable to providc for themselves. 

The 24-member OECD has promuligated a set of rules for thc encapsulation and 
storage of low-lcvel wastcs through its Nuclear Energy Agency. These rules have largely 
bcen adopted by the EC's own Atomic Energy Agency (Nuclear Safety in the EC 1986). 
This particular aclivity exemplifies the incremental and, especially, the iterative character 
of nuclear-materiab managemcnt- Most EC members also hold membcrship in OECD. In 
1973 and 1980, the EC Council of Ministers adopted scts of low-level waste management 
guidelines involving joint laboratory research, monitoring of repositories, and cost-sharing 
measures. In each case, the Council of Ministers acted in response to prior OECD studies 
(Nuclear Safely in the EC 19%). These studies, in turn, were funded and encouraged by 
the IAEA to nurture regional cooperation. Participants in these organizations have 
consistently tried to obtain the best technical information availabic and to make decisions 
without regard for political expcdiency. 

Major challenges impede efforts to manage this situation. First, as the: trend toward 
nuclear-fuel reprocessing increases, so does the risk of transboundary contamination through 
accident or terrorist action (Fieveson e t  al. 19%; Rambcrg 1980; Cords et al. 1984; 
Frank 1980). Second, the long-term risks of high-level radionuclide storage are as far 
reaching as those entailed by rapid anthropogenic climate change. The long-term and 
intergenerational character of the waste-storage problem transcends both the boundaries and 
historical reaches of nations (Hand1 198l), Nuclear wastes will likely outlast all present- 
day political institutions, and nations are increasingly becoming aware of this dilemma. 
Third, as in global air-pollution monitoring (discussed in Sect. 4), there is no internationally 
sanctioned method for monitoring nuclear waste. This lack of agreement has occurred 
because of the absence of a comprehensivc database of nationally operated waste sitcs, fear 
among some countries of sharing waste-management technologies (and thus betraying patent 
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secrets), and considerable variation in national rcgulabxy policics for assessing hcalth I islis 
(Handl 1981; Hoffinan 1987). 

(’lonsiderablc progress has becn made in two areas of  radioactive waste management, 
largely as thc result of an incremental learning process and through the willingness of 
decision makcrs to obtain the bcst available daia for formulating d~cisioans. ‘l’hesc areas are 
(1) minirig and milling of uranium a d  thorium ores and (2) banning boih sha8lmv- and 
deep-scahed empili;ccment of low- and medium-level r,udear wastes. A code of practiee 
for dcve!apirrg safety standards in miiiing has bcen widely adopted by I M A  members. 
Establishing specific cost-benefit and risk-analysis standards has still eluded decision makcrs, 
but the desire, to adopt such nicax~res does exist (Handl 1981). Partial s:qxmion of waste 
dumpily, has rcsulted from coficeried opposition by ncndumping nations and a general 
change in attitude toward thc marine cnvironnaent (Dcese 1977). Success in these areas 
can be zttrihuted to common conwm that unregulated action by om party stands to hami 
all other parties aiid may Iml to retaliation, perhaps in other environmental areas. 

An cxaniple of further cooperation ~)roinptcd by this Ectivity is the issuc of nuclear 
terrorism. Some, movcment toward active IAEA-supemiseA’n cooperation in averting terrorist 
activitiez has taken place" Though the cfficacy of such cooperation remains to be proven, 
an antiterrorist convention applying to fissile inaterials (adopted by several nuclear nations 
in 1979) encourages the iecovcry of fissile material, the contidenstiality of military 
information: and the propcr and swik deiention and extradition of nuclear tcrrorists 
(Cmnvention on Physical Protection 1987). 

However, the incremental learning process has not succecded in those instanccs in 
which nation21 economic interest promotes ecrtain practices that have no viablc alternatives. 
rTlm.le United Kingdom continues to dispose of radionuclida from :he Sellaheld (Windscale) 
nuclear-research and -de.ieloprncnt facility into the Irish Sera despite strong opposition by 
Ireland and the E@ Parlianaciit (Markham 19%; De Young 19%; Winder 1986). Labour- 
party opposition, and even some internal Cxnsemiative-pariy dissension, has failed to force 
the government of Prime Minister Thatcher to undcrtake major changes in thc operation 
or management of Sellaficld. Sellaficld, like thc French Cap la Hague reprocessing plant 
bawd on a similar design, cngages in a robust international nuclear-fiiels-repro&esT,ing 
business with Japan arid other nations. The British goveraiacnt i s  not prepared to sacrifice 
this business for stronger eriviPoilmcnta1 regralatiows, especially becausc it claims that 
radionudidc emissions have been iracidcntal and pose little danger to 19ubk health 

Cxrfisi progress n x d s  to  be rnadc in several areas of HAEA activity before 
IAEA aiid its nt oqanizatioris will compssc an effective regulatory system for global 
muclear erii=r.q. Forty nations, many of which have active a at programs, lie outsidc the 
IAEA and NE9’:‘ safeguards system. Many L U G  arc reluc to join the system for fear 
that it will chakngc  t k i r  donicstic cointroi of mc!eirr cncrgy (Tenth Spccial Session, 
IJN 1978). A s  a rcsiilt sakguards ai < nario\dy defiirncd (Scheinman 1987; -Wchberg 1988). 
Nuclear informstion systems nccd to bc hctter integrated, and inconslstcnt and restrictive 
measures for radiation safety nrcd to bc rectified (IToffrplan 1987). Finally, better physical- 
protection mezvm-s for I~UC!CV facilities I: d to be estahlishcd, arid a system of 
compensation for i i d c a i  damages needs to br; implcmcnict4 (Xenkin et al. 1980; Yearbook 

(Winder 19%). 



of International Law Commission 1978). Nevertheless, optimism for IAEA's 
accomplishments and for the likelihood of continued progress is warranted. 

The IAEA has created an effective system of open decision making that is widely 
exemplified by its incident reporting system. To be completely effective, it needs more 
personnel and resources than have been available so far (Spector 1985). Moreover, 
operational safety review teams (QSARTs) have shown great promise in reviewing the 
safety of LDC nuclear programs and have created heightened confidence in countries 
bordering those with nuclear-power plants. OSARTs require an invitation by an IAEA 
member nation. Two recent signs are especially encouraging regarding OSARTs. The 
Soviet Union, in a reversal of previous policy, voted against a Nigerian-led resolution in the 
IAEA in 1987 that would have expelled South Mrica from the organization. Moreover, 
the Soviet Union, the United Kingdom, the United States, Hungary, and Czechoslovakia 
recently consented to allow the IAEA to conduct limited inspections of a select group of 
civilian nuclear facilities (Battersby 1987; Lewis 1987). Participants in this system recognize 
that without such inspections, confidence in the safety of nuclear power may decline, and 
nuclear energy may no longer be a viable cnergy option anywhere. 

Finally, Sweden has taken the lead in using the IAEA as a review body to supervise 
high-level nuclear-wastc disposal plans. An 
intcrnational review group appointed by the agency examines the design, the anticipated 
operation features, and the security systcms surrounding Sweden's plans for direct disposal 
of spent reactor-fuel assemblies (Positive Safety Features 19%). Because of the Swedish 
commitment to abandon nuclear power and to close all operating nuclear-power plants by 
the end of the century, the imperative for such unprecedented action is clear. 

IAEA demonstrates that an international framework for technical cooperation would 
be viable if the benefits it produced were broadly shared by developcd and developing 
nations and if it were insulated from the short-term pursuit of partisan political advantages. 
To achieve these characteristics, such a framework would have to rely on the best available 
scientific expertise, incrementally pursue modest goals, cooperate with other agencies 
involved in the same issues, and judiciously enter into areas where it would be appropriate 
to do so by expertise and the scope of the problem. 

This is an especially ambitious initiative. 
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3. REGI[ONAL SEA3 SUSTATNABLE DEvmLopMlENT 
AND ENvlRoNMENTAL PROTECTION 

The United Nation’s Environment Program, formed in 1972, launched its regional- 
seas program in 1974 as one of its first major initiatives in the field of international 
environmental cooperation. Program participants include 120 nations, 14 UN agencies, and 
a dozen other regional intergovernmental bodies. The program was based on a simple and 
compelling principle: the best way to foster transnational cooperation in environmental 
management is to focus first on those pollution problems that lie outside single national 
boundaries but close enough to land resources to pose clear and present dangers 
(Hulm 1983). At the time, the most imminent dangers were dcfined as oil-tanker spills and 
the dumping of untreated municipal wastes. 

The original models for regional seas were provided by the 1972 Oslo Convention, 
which was signed by all North Sea nations (Ditz 19881, and the 1974 Helsinki Convention 
on the Baltic Sea (Hulm 1983). These agreements were designed to obtain international 
cooperation in combating marine pollution. Although the latter agreement was not effective 
until 1980, it initiated a pattern of cooperation incorporated into regional-seas models. 
Agreements for joint scientific research typically were followed by provisions for allocating 
responsibility for controlling emissions and for settling disputes. These phases were 
incorporated directly into the first regional-seas system, the Med Plan. 

The Med Plan is an excellent example of an iterative process of cooperation because 
the basic framework established in one region, among a distinct set of nations, served as 
an experimental model: problems associatcd with the Med Plan were avoided in subsequent 
regional-seas systems. Since 1985, when Albania was included, all Mediterranean littoral 
nations have participated in regional-seas frameworks (Sand 1988a). Also, additional 
regional-seas frameworks have been implemented in the Rcd Sea, the Persian Gulf, the 
Caribbean, West and Central Africa, East Asia, the Southeast and Southwest Pacific, East 
Africa, and the Southwest Atlantic. 

The Med Plan provides a good overview of how each of the regional-seas programs 
is designed to function. Following the model of the Helsinki Plan, the initial Med Plan 
was formulated by several Mediterranean nations in February 1975 and had four 
components: a set of regional treaties, coordinated rcsearch and pollution monitoring, 
integrated planning, and joint administrative and budgetary support (Haas 1988a). The 
evolution of regional-seas plans and of Med Plan is depicted in Table 3.1. (For complete 
texts of regional-seas agreements, see Sand 1988b). 

The Med Plan was officially launched with approval of the Barcelona Convention 
of 1976, which asked governments to ban the dumping of wastes by aircraft and ships into 
the Mediterranean Sea. The Barcelona Convention also called for establishment of 
commonly prescribed limits on exploration and exploitation of the seabed, continental shelf, 





Table 3.1. (continued) 

Year Activity Instrument Result 

1973 Beirut Conference 
of the United 
Towns Organization 

1974 HeIsinki Convention 

1974 Med Pian 

1974 

1974 

1974 

FA0 Intergovern- 
mental Consultation 
on the Protection 
of the Mediterranean 
Marine Environment 

Third Diplomatic 
Conference of 
Mediterranean States 
on the Law of the 
Sea (Athens) 

FAO/ICSEM/IOC/UNEP 
workshop on marine 
pollution in the 
Mediterranean 
(Monaco) 

Adopted Charter for Protection of the 
Mediterranean 

Established framework 

Baltic-Sea nations agreed to cooperate 
to combat marine pollution 

First regional treaty to address 
several water-pollution sources 

Mediterranean-basin nations, scientific 
and environmental leaders, UNEP officials 

Proposed a Med Plan 
to address basin-wide 
pollution problems 

Adopted guidelines for framework convention 
on the protection of the marine environment 
against pollution in the Mediterranean 

Established framework 

Mediterranean-nations meeting 

Mediterranean-nations meeting 

Continuous Law of the Sea initiative 

Adopted action plan for pollution 
monitoring and research 
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Table 3.1. (continued) 

Year Activity Instrument Result 

1976 

1977 

1978 

1979 

1980 

1981 

UNEP Task Forces 
on Legal Instruments 
for Regional Seas 
(Nairobi) 

UNEP Task Force on Legal Instruments for 
Regional Seas (Nairobi) 

Integrated Development 
Planning Protocol for 
Mediterranean basin 

UNEP-established center to combat pollution 
through better planning 

Kuwait Region Action 
Plan to combat pollution 

Convention adopted by Persian-Gulf nations 

Mediterranean 
Plan Priorities 
Action Program 
(Split, Yugoslavia) 

Athens protocol 
banning land- 
based pollution 
affecting the 
Mediterranean Sea. 

Wider Caribbean, 
West and Central 
Africa, East Asian Seas, 
and Southeast Pacific 
Regional Action Plan 

Established marine-culture research 
centers throughout basin 

Adopted by European Community and its 
member nations 

Conventions adopted to combat pollution 

First Med-Plan agreement 
supported entirely by member 
nations’ contributions 

Led to creation of a Persian Gulf 
regional-seas agreement and 
organization, both of which were 
patterned after Med Plan. 
Established with UN assistance 

Research centers were broadly 
distributed throughout basin 

Concluded outside the 
Med-Plan framework, 
but hastened further 
Med-Plan nations’ 
cooperation 

Patterned after Med Plan, 
with protocols banning 
specific practices 
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and subsoil of the Mediterranean basin (Sand 1975-76; 1988a). Onc reason such an 
ambitious plan, though general in its initial consensus, was taken seriously was that it 
converged with the well-publicized Law of the Sea Convention (UNCLOS) then taking 
place. UNCLOS participants included many of the nations of the Mediterranean basin. 
This convention had already laid the groundwork for many of the Md-Plan  initiatives 
(Morgan 1987). Most importantly, the Barcelona Convention prompted nations to 
recognize that maritime resources are sustainable but depletable. It also established 
consensus that maritime resources are common properties that could be more efficiently and 
equitably managed by contiguous nations through sets of regional political configurations. 
Finally, the Barcelona Convention established an important intcrnational political precedent 
of its own. No nation could become a party to the convention without signing and ratifying 
one or morc of the action-initiating protocols identifying pollution sources and appropriate 
mitigating policies. 

Following the Barcelona Convention, two protocols were signed by several 
Mediterranean-basin nations. The first of these protocols explicitly banned marine dumping, 
and the second encouraged multinational cooperation to fight oil spills. The first protocol 
caused a special blacklist of extremely hazardous substances to be prepared, and second 
protocol caused a regional oil-combating ccnter to be established on the island of Malta 
(Hulm 1983). In 1977, anothcr center was established to promote integrated development 
planning in Geneva under United Nations Environment Program auspices. This center was 
later moved to Athens and given autonomous headquarters and funding through 
Mediterranean-nation contributions (Haas 1988a). This center was intended to foster 
preventive measures to combat pollution by incorporating environmental-protection 
measures in nationaldevelopment plans. 

First, a 
Priorities Action Program was instituted in Split, Yugoslavia, in 1979 to establish mariculturc 
research centers throughout the basin ( H u h  1983). Second, in 1980, the EC independently 
adopted a protocol (to be monitored by national environmental agencies) that banned 
Mediterranean pollution from land-based sources. This pushed UNEP toward a more- 
ambitious protocol of its own, as shall be seen. Third, an endangered-species protection 
protocol was adopted that led to the preparation of training manuals, technical exercises, 
and special training programs in LDCs to protect endangered species (Haas 1988a). Unlike 
the IAEA nonproliferation inspection system, safeguards in this protocol arc provided by 
officials from national government ministries from both developed and underdeveloped 
countries. In accordance with the Med Plan, developed nations have agreed to transfer 
prcvention technology to the LDCs, thus lcsscning the economic burden of compliance and 
enforcement. Fourth, a land-based sources protocol that is more extensivc than the EC‘s 
1980 agreement sets explicit limits on industrial, municipal, and agricultural emissions, which 
account for about 85% of basin pollution. This has long been a contentious issue in the 
basin among developed nations and LDCs. Such technology trans€ers have usually occurred 
on a smaller scale than would be needed for climate-change mitigation; nevertheless, the 
land-based sources protocol provides a precedent for large-scale action. Moreover, until 
adoption of the Med Plan and its protocols, international environmental cooperation in the 
area of regional water-pollution mitigation was limited to thc functional framework of the 

To this end, four other measures were adopted by Med-Plan nations. 
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1IN Fos3 and Agriculture Organidon ' s  General Fishcries Coul i~d for the Mediterranean 
(Sand 1975-1976; 19Ba). 

TIT Med Plan has been I-QCPS~ effective whcra it has closely adhered to a clearly 
articrrlated set of goals; when it has approached thc implementation of these goals 
incsemcntally, and w h m  it has mcd past successes and failures as a learning process. Omc 
observer has suggested that the plan and i ts  prstoeols siicceeded in this case besausc %cy 
were eclectic comparisons rather than radical iiiiaov,it.'sns (Sand 1975-76; 19Ba). Irt its 
early stages. thc Mcd Plan k i d  to overcome a critical obstacle-the concerted opposition 
of LDCs surb as Egyit and Algeria toward strong pollution cmntrols. In the beginning, 
these coinniries and some otk~ers saw crnissiori controls a.. antithetical to economic 
develapmcnt (Haax 198%). However, this opposition was overccpme in tlirec ways. 

First, the UNEP incotpo~ateb the idea of regional-seas systems and promoted thc 
systems' success as a way of enhancing the credibility of Its own holistic view of politicd 
development. The UNEP secretariat conducted most of the early Med-Plan meetings, 
provided background doc:ume*its for problem discussion, and even subsidized the early costs 
of these meetings and related research activities (Haas 1988a). Ctuiioudy, hccause UNEB 
WBS a strong ecdogical advocate, it encouraged competing EDCs and dcveloped national 
perspectitrcs on pollution to broaden. interdisciplinary perspectives, foster frank discussions 
and a sem+c ~f openness, a i d  enstire equitable distribution of benefits arid costs in proposcd 
basin-wide antipollution plans. Ecadquarrcrs for various Med-Plan activities would, in fact, 
become regionally distributcd (Haas 19$8a), and official plans for long-term pollution 
control would be based on tlme premise that economic development and environmental 
prstcction should be pursued simultaneoeasly, even if no om actually knew how tea do this 
at the time (Hidm 1983). In il sense, the dominarit paradigm was viewing governments and 
intergovernmental organizations as effective political forccs characterized by a small group 
of converts guiding policy (Perry 19%). 

Semnd, gradual recognition of the severity of enviroimmcntal degradation actually 
modiGcd many of the preconceived i d ras  of various parties. As realists would contend, 
most national and intcrnatioinal officials and scientists wanted to aggrandize self and national 
interests. However, these individuals were also gencrally open minded and earnestly sought 
a rcsolution to pollution piobkikls that threatened to endanger their well-being. This 
attitude is consistent with the alternative paradigm supportcd in this paper. Thus, in the 
opinion of participants, both sets of goals had to be reconciled. The. Med Plan worked 
becausc it accomplished this reconciliation. During later phases of this process, politicians 
supplanted scirntists in major decision-makiny roles. Recognition of tlme scvverity of the 
problems required strong political negotiation skills for which politicians were better 
eqiippcd than xicntk% (Perry 1985). 

Originally, U N W  wanted only to promofc a greater awareness among countries of 
thc interrelationships among ecnlogical and social factors Scimtists from Mediterrancan- 
basin miantries who monitored tlic program wanicd to further their research agendas and 
t o  obtain additional funding for their activities. I.brcigrl-r~1ii~isirg: persnrirrel wanted to 
ensure that traditional parameters of international law WCTC resptxied in all agreements and 
that the ssvcreignty of their countries would xict bc: ilsrcatened hy any agreements. 
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The joint participation of all three groups-scientists, ministry officials of various 
governments, and representatives from UNEP-changed the perceptions and approach of 
UNEP by convincing it to accept technical consensus and political compromise as the best 
means of accomplishing its goals because it lacked the authority, staff, and resources to 
achieve its goals by itself. Joint participation changed the perceptions of scientists by 
convincing them to realize that differences in comparability of pollution data made their 
cooperation with each other necessary to foster advancement of knowledge. In short, 
meetings of scientists created a system of checks and balances on databases (Hulm 1983). 
If a scientist were excluded from negotiations, he would risk k i n g  excluded from the 
forefront of pollution-control research. Finally, national political leaders and diplomats 
came to realize that gains accrued from other benefits of the Med-Pian program-such as 
technology transfer and protection of fisheries-were contingent on the leaders' willingness 
to alleviate pollution. Moreover, technical uncertainty conccrning the effects of pollution 
encouraged rather than retarded cooperation. Foreign-ministry officials wanted access to 
the most-recent and -useful information about the seriousness of pollution. Because they 
also were eager to learn whether abatement methods used by other nations controlled 
pollution more efficiently and eCCectively, foreign-ministry officials attended meetings on the 
problems of pollution. In short, "UNEP adroitly wedded various interests by satisfymg 
everyone's goals" (Haas 1988a). 

The third element in overcoming initial opposition to the Med Plan was that the 
LDCs became as compelled to pursue a proactive policy of environmental protection as 
were the developed nations of the basin. This transpired because the political and 
bureaucratic stature of LDC scientists and other technical personnel was elevated because 
they participated in environmental-protection activitics. In short, an institutional agenda Cor 
environmental protection was nurtured by scientists' participation in scientific research and 
conjoint experiments (Cobb and Elder 1971; Haas 1988a). One measure of this growth in 
stature is the fact that within 10 years after the creation of Med Plan, basin countries 
(except Albania) had a unified, omnibus environment ministry (although Tunisia's 
Environmental Affairs Department is still part of another ministry). These agencies were 
often staffed with many of the same scientists and technical personnel involvcd in Med- 
Plan activities. Although these agencies do not have complete control over their countries' 
antipollution activities, they are influcntial among themselves. Another measure of growth 
is the fact that the seven worst polluting countries-France, Italy, Israel, Greece, Tunisia, 
Algeria, and Egypt-constructed new, expensive sewage-treatment plants after 1974 
(Haas 1988a). 

Agreement on the formulation of an institutional agenda is one thing; proactive 
cooperation on the implementation of pollutioncontrol standards is quite another. 
Governments have failed to adopt comprehensive forms of planning that would better 
anticipate and identify the environmental consequences of industrialization (Haas 1988a). 
In most instances, this is because individual countries, especially LDCs, stiil lack the means 
for comprehensive analysis of their own environmental problems (Hulm 1983). Although 
progress has been made in structural measures of pollution control (such as sewage- 
treatment plants), costly deballasting port facilities that would alleviate oil pollution, 
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CCI~HIIIOI? standards for water-pollution monitorks, and nonstructural (preventive) rncthods 
of pollution abatcneeat are still :$r from b e i q  implenacqtcd. 

Dcx40pc.d and developing nations still disagree about Med-Plan cnissions standards 
Much of this debate stems from national ecanomic concerns: dmclnped countrics want 
inomstringent crsrrtrokx placed UII BCW industria and less-stringent controls placed on older, 
atablished ones; T.DO take j a s t  the oppositc position bccause thcy have few established 
indnnstrics to elevate to standards. Likewisc, LDCs have shown far more w n c ~ r n  over 
airborne s ~ u r c ~  of pollution "in tlic Mediterranean than over- riverborne emissions because 
their own industries, such as fisheries, are impacted to a greatc; degree by airborn:: 
pollution (Was  19Ba). Finally, drvcloped nations havc shown a grcaier willingness to 
attack pllut:on through ~irat-~o3irce-emissisn cm~trols than h a w  LECs, which prcfcr 
establishment of anibient standards that would allow individual nations to choose aba tement 

The Athens ~ K O ~ O C Q ~  on Land-Based Sourws of Pollution (adopted in 198Q) partially 
resolved this issue of emission-control standards. A set of standards (the black list) was 
established fcor extrcmely hazardous substanccs. These standards expressly forbid dumping 
and provide for rigorous ennission controls t o  be enforced by all nennber nations. However, 
a list (the gray list) of less-hazardous substances contains substaoraccs more likely to be found 
in considerable qaiantities in developing cnimtries. LD@s can engage in some forms of 
uncontrolled emissions of substances on this list. However, anihient-water-qualiegi standards 
are s~ippcxed to bc maintained by joint coordination efforts managed by the World Health 
Organization (Maas 1988s). In other words, for the sake of incremmtal success, a double 
standard of pollution control i s  in effect in the basin. Evcratually, it is hoped that as the 
cconomii: capacity of LDCF i n a  eases, thcy will bc able to enforcc more-rigorous point- 
source standards m o w  vigorouslyo 

Four important lessons about making decisions on global climate change be 
learned from Mcd Plan. First, although nations constituted the primary instrraments through 
which cooperation took place, as in the Gel2 of nuclear-cnctgy regulation, thcy were not 
the only impoitant actors in Med Plan. Iil f t, possibly the nirsh important initiators of 
the Mal Plan wcrc scientists and perscnmel fr international organizations suck as IJNET'. 
O ~ c e  scientists wcw givcn access to in;?h7ibual goveinmcnts througii their clcvation onto 
the iristitutional agenda, ant; thcy encouraged collcagiies in other countries to eaigagc in 
grcatcr environrirenial cnopcraiion. hforcowr, their ac ass reinforced the perccived 
legitimacy uf IJNEP a i d  : h s  cfiihlcd it to fosten coopernticm in thc Mcditerralreari basin. 
111 a smsc,  these scientists w c x  able to set the diplomatic agerich c:n which their 
govsc-nmcnts ivodd scsok differenccs (Haas IS$&). 

Second, policy u ~ c m  :ainty did not reiinforce zinilatetalisnr, as icdists av~uld h a w  
cca~tendcd. Instead, policy uncei iainty fostered cooperation and (more importantly) 
c~vqmxnisc a i d  lielpcd empower scientistq as decision niakers because basin nations 
believed that the scope, cmscs, and cffects of pollution and other water-resource problems 
could bc grasped only on a iic@md basis. Iineertairnty is also the reason govcrnmeni 
officials w c ~ e  encouraged tn gathcr more information on the problcms of water pollution 
by attending confercncza. Implicit in thess meetings was the assumptioc that pollution 
controls inight be more effective if they were based oil ccoiiomics of scale and o n  

methods arxording to what they could afford. 
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eliminating a common-properties market failure rather than frantically pursued by individual 
governments that cannot control their neighbors’ activities. Had these governments not 
believed that the problems being discussed were real, however, no significant cooperation 
would have occurred. In this instance, uncertainty might have bred suspicion that some 
countries were using the excuse oE pollution fears to retard the economic growth of LDCs. 

Third, unanticipated elements of the institutional policy agenda are important factors 
in international-commons issues. The problems of oil pollution, fisheries damage, and other 
activities received extensive publicity from the media throughout the Mediterranean basin. 
This publicity generated grassroots support for concerted action to alleviate serious problems 
(Hulm 1983; Ditz 19%). There is a parallel here with similar regional-seas efforts, such as 
the banning of deep-sea trash burning in the North Sea (Ditz 1988), for which institutional 
structures also cooperated to ban an insidious practice. 

Finally, as in the banning of ocean dumping of radioactive wastes discussed in 
Sect. 2, economics continues to play a paramount role in shaping informational constraints. 
If technical changes offered more economically efficacious methods of trash disposal, 
pollution bans would gain acceptance more easily. Meanwhile, limited budgetary allocations 
for transnational pollution research may impede the development of alternative methods of 
abatement. The example of less-developed regional-seas frameworks in other areas such 
as West Africa and South America suggests that budgetary constraints may be a problem 
(Hulm 1983; Bliss-Guest and Keckes 1982). Simply stated, many LDCs cannot afford to 
develop substitute industrial-development practices that would consewe energy and lessen 
pollution. 

Nonetheless, as with IAEA, the levels of cooperation thus far achieved in regional- 
seas plans provide reason for optimism if the process is seen for what it is-iterative and 
incremental. National-self-interest desires were not acknowledged in advance and did not 
form the basis of  negotiating positions. Hence, the realist model did not apply. A similar 
pattern of cooperation may characterize the initial stages of global climate-change decision 
making. 
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4. OZONE DEPLETIUN: AGENDA SETITNG AND 
INTERNATIONAL CRfSIS MANAGEMENT 

It frequently is suggested that the depletion of stratospheric ozone through emissions 
of CFCs parallels the issue of anthropogenic climate change through CO, emissions. The 
establishment of the ozone issue on the decision-making agenda of international 
organizations caused controversy and revealed the difficuity of obtaining cooperation among 
nongovernmental actors. Table 4.1 depicts ozone-related international activities. For 
example, one of the earliest attempts to address CFC impacts was an international meeting 
of stratospheric chemists and physicists held in Kyoto, Japan, in the fall of 1973. When the 
issue of chlorine in the atmosphere was raised, the International Association of 
Geomagnetism and Aeronomy and its parent organization, the International Union of 
Geodesy and Geophysics, agreed to sponsor a symposium to address causes and 
consequences of chlorine in the atmosphere (Dotto and Schiff 1978). 

This commitment to sponsorship immediately provoked contention with the 
International Association of Meteorology and Atmospheric Physics (LAMAP), which had 
already planned to hold such a meeting in 1974. This dispute was temporarily suspended 
by mutual agreement that there was a sufficient range of problems encompassed by ozone 
depletion to justify holding scientific meetings on different aspects of thc issue. 
Nevertheless, the controversy is significant because issues of specialization and research 
funding remain very much a part of the ozone controversy. Far example, the signiEicant 
divergence in approach between the Unitcd States and the EC in moving to eliminate CFC 
use is partly rooted in contending methods of analysis [including debates ovcr predictive 
models of various types (Engelmann 198211 and mitigation as well as different perceptions 
of the importance of CFC use (Gladwin et  al. 1982). In addition, the need to distinguish 
anthropogcnic vs natural causes of ozone-layer depletion and the need to understand the 
varying consequences of ozone in the tropospheric as opposcd to stratospheric layer 
complicate management of CFC cmissions and stratospheric ozone depletion (Jaeger 1986). 

International political concern with stratospheric ozone depletion is traceable to 
the UN Conference on the Human Environment held in Stockholm in 1972. This is the 
same UN-sponsored meeting that led to the formation of UNEP, During prcparations for 
the Stockholm meeting, attention was focused on the possible effects of supersonic 
transports (SSTs) and some space vehicles on the stratosphcric ozone layer. It was 
suggested that the scientific communities of individual nations coopcrate to develop a global 
ozone-monitoring system (Thacher 1988). 

At Stockholm, scientists and government officials raised concerns about globally 
monitoring a variety of transboundary pollutants as well as the effects of aircraft and space 
craft on the stratospheric ozone layer. At the first session, convened in 1974, of UNEP's 
Governing Council, the Ozone issue was explicitly addressed as a challenge to the 
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Table 4.1. The evolution of ampemtion to prevent and mitigate omnelayer depletion: 197971 to present 

Year Activity Instrument Result 

3 .971 

1972 

1973 

1973 

1974 

1975 

Initial discus- 
sions on dangers Environment Conference 
to ozone layer 
by supersonic 
transports and 
fertilizers [not 
motivated by 
chloroflouroarbons 

Preparatory meetings for Stockholm 

P Q j l  

Stuckhoim Environ- 
rnent Conference 

Call for research papers on stratospheric 
transport and distribution of ozone 

1 

Led to formal inclusion of ozone 
topic at Stockholm meeting in 
1972 

Initial international research coor- 
dination on ozone depletion began 

1st Session of 
United Nations 
Environment Program for addressing potentially 
(UNEP) General 
Council manner 

Address by UNEP Executive Director Maurice 
Strong on “Outer Limits” problems 

Led to continued interest in 
ozone depletion and first calls 

catastrophic issues in a global 

International 
Stratospheric on ozone 
Chemists and 
Physicists meeting 

Call for major scientific conference 

2nd Session of 
UNEP General 
Council 

3rd Session of 
UNEP General 
Council 

Further global monitoring of ozone 
layer based on US initiative 

General support for rnore-detailed 
research and detailed understanding of 
techniques 

Caused dissent on research 
among the scientific community 

Led to continued interest, 
especially by United States, 
in globaI monitoring 

Led to refinement of research 
agendas and monitoring of 
ozone levels 
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Table 4.1. (continued) 

Year Activity Instrument Result 

1975 

1976 

1977 

1977 

1981 

World Meteorolog- WMO-established Commission for 
ical Organization Atmospheric Sciences to prepare a 
(WMO) calls for detailed research agenda 
more ozone studies. 

Review of the 
status of the 
ozone program 

UNEP-sponsored 
meetings of 
experts in 
Washington, DC 

UNEP General Council 

32 nations 

U.S. Clean Air Act 
(Sects. 122 and 126) 

Requirement that United States must unilaterally 
introduce some controls on CFC use 

UNEP Governing 
Council's establishment 
of an ad-hoc working 
group of legal and 
technical experts for 
formation of a global 
framework convention 
for protection of 
the ozone layer 

Seven meetings, attended by 50 countries 
and 11 intergovernmental and nongovern- 
mental organizations 

Statement on most-recent 
review of the ozone problem was 
submitted to UNEP's governing 
council 

Referred to WMO working- 
group activities; adopted the 
recommendations and called 
an international conference 

Adopted a "World Action Plan" 
and included ozone depletion as 
an "outer limits" issue 

U.S. ban on nonessential CFC use. 
Scientific investigations 
were continued 

Led to Vienna Convention for 
Protection of the Ozone Layer 
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sustainability of the biosphere. In 1974 and 1975, UNEP Governing Council meetings 
urged continued global monitoring of the ozone layer, further development of techniques 
for measuring its depletion and the parameters affecting its character, and the development 
of a shared database on ozone-layer information (Thacher 1988). 

Although U.S. concerns prompted a CFC-aerosol ban in 1978, worldwide political 
action (beyond calls for more research) did not begin until a World Action Plan on the 
Ozone Layer was adopted in 1977. Significantly, this effort was initiated not by UNEP, 
which lacked experience in coordinating scientific research, but by the World Meteorological 
Organization (WMO). A WMO working group, the Commission €or Atmospheric Sciences, 
submitted a proposal to UNEP in November 1975 that urged a review of the ozone 
problem, a global monitoring program, a study of long-term trends of ultraviolet-radiation 
exposure, and identification of research gaps (Thacher 1988). In April 1976, the Governing 
Council of UNEP fully adopted this resolution and scheduled a 1977 meeting in 
Washington, D.C. that was attended by both governmental and nongovernmental authorities 
on climatological issues. 

Participants in this meeting adopted the World Action Plan, which provided that, 
in subsequent UNEP General Council meetings, a special section of the agenda would he 
devoted to outer-limits problems, which result from human activities that could endanger 
the continuation of life on earth. CO, emissions were included in these discussions, as was 
ozone depletion through CFC use. The inclusion of ozone in Governing-Council-meeting 
agendas was important because it hastened international discussion to form a mitigation 
program (Sand 1985). 

UNEP resources are limited, so complex treatics and conventions are rarely used 
to address global-commons issues, because such treaties and conventions are far too 
expensive to negotiate. Instead, bilateral cooperation between countries directly affected 
by an environmental problem is urged whenever possible, and regional cooperation to 
resolve more-extensive issues is also encouraged. An outer-limits problem, however, 
represents a special class of issue: one given high priority for discussion and action because 
it is global in scope and potentially catastrophic in impact. In other words, UNEP members 
agreed that the ozone-depletion problem necessitated unusually broad cooperative action 
because the problem posed grave risks to the global environment. In essence, the evidence 
on ozone depletion was stronger than that for chemical carcinogens and other toxic- 
substance issues. 

The World Action Plan was also facilitated by a parallel eflort conducted by the 
OECD to identify the impact of CFC use on the biosphere. OECD’s Environment 
Committee had for some time been collccting data on CFC production and use. Because 
OECD countries were among the largest producers and users of C F a ,  any action taken 
to reduce the global impact of CFCs would, essentially, constitute an OECD reduction of 
CFC production. This is significant because, although the impacts of the problem wcrc 
global, many of its most serious causes could be narrowed to activities of a limited subset 
of nations; in particular, those countries (United States, Canada, Japan, U.S.S.R., and 
several EC nations) that produce the greatest amount of CFCs (Englemann 1982). This 
focus would prove to be an essential feature of the Montreal protocol. 
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The World Action Plan encompassed 32 countries and was composed of three 
components: plans to devclo global monitoring of the ozone layer and of human activities 
affecting it; plans to study the effect of changes in the ozone layer on ultraviolet radiation 
propagation, skin cancer, terrestrial and aquatic ecosystems, and regional climate; and the 
collection of production and emission data to determine the relationship between CFC use 
and ozone depletion (Thacher 19%) The 199’7 action plan also called for annual reports 
on the ozone problem, UN sponsorship of continuing research, and subsequent meetings 
(Sand 1985). 

The next phase in significant multilateral. activity to stem ozone depletion occurred 
en 1981 and 1985, In May 1981, the UNEP Governing Council established an ad 

hoc Workiag Group of Legal and Technical Experts for the Elaboration of a Global 
Framework Convention for Protection of the Ozone Laycr (Sand 1985). Its purpose was 
to implement the World Action Plan by establishing a formal inlematiowal regulatory system 
for ozone management. Its initial efforts focused on the complexities of natural variations 
in ozone, the effects of other compounds on ozone-layer deplction, refincment of the 
statistical analysis of the ozone record, anad the effect of other gases on ozone-layer 
depletion (Engelmann 1982). After seven meetings that were attended by 50 nations and 
11 intergovcrnmental and norigovernmental organizations, a draft convention was prepared 
in January 1985. The model for this convention was UNEB’s regional-seas 
program---evidence of both the iterative process involved in consultation among the nations 
and other organizations involved in these medings and of the desire to draw on the lessons 
of a successful model of cooperation (Sand 1985)- 

Essentially, this draft convention merely called for the sharing of information and 
data on thc monitoring of activities affecting the ozone layer; it providcd no instrument 
for mitigation. The proponents of the draft convention thought it could function as an 
umbrella treaty that could be supplemented by morc-dctailed protocols to be adopted as 
a package or separately by individual nations (Sand 1985). The use of a framework treaty 
was drawn directly from Med Pian, which i s  discussed in Sect. 3. 

Unlike the Med Plan, however, consensus over agreements made after 1985 proved 
exceedingly difficult to obtain. In 1983, a draft protocol on CFC emissions was introduced 
to the working group. An immediate split arose bctween two factions, thc Toronto Group 
(Canada, IJnited States, Finland, Noway, and Sweden) and the Common Market Group 
(composed of Western European nations and a few non-European nations). This 1983 
draft protocol on CFC uses was tabled by Nomay, Swedcn, and Finland. 

The Toronto Group? following the U S  lead, offered an approach predicated upon 
the elimination of nonessential CFC uses, such as aerosol sprays. This tactic had already 
been followed by the U.S., in 1978, and a few other nations (the Toronto Group). The 
elimination process would reduce CFC production from 70% to 80% and would ban CFC 
exports throughout a six-year period (Sand 1985). Although the Common Market Group 
also favored a protocol, they preferred to limit production of the two major forms of CFCs 
(the fully halogenated compounds CFC-11 and CFC-12) and reduce nonessential CFC uses 
by 30%. This would conform with the group’s own community-imposed regulations 
approved in 1982 (Szell 1985). 
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The Toronto Group opposed the Common Market proposal because countries in 
the latter group were producing at only 60455% of total CFC-production capacity and 
would not need to further reduce CFC production to contribute to a net global reduction 
in CFC output (Sand 1985; International Cooperation 1986). In other words, the burden 
of reduction would fall on countries like the United States, which would have to reduce 
their production by a similar percentage to reach agreed-on targets. The U.S. view was that 
other countries should be willing to do that to which the United States had committed 
itself-namely, eliminating aerosols. The United States also wanted further multilateral 
steps to be taken whenever the availability of substitutes could define nonessential uses of 
certain CFCs. If this action were taken, export competition for CFCs would be essentially 
eliminated. 

The heart of the controversy appeared to be econoniic and cha rac t e r id  by 
scientific uncertainty and thus conformed to the realist approach to global problem solving. 
On deeper examination, however, the controversy was a function of varying institutional 
agendas among parties who genuinely wanted to address the problem but wcre confronted 
with conflicting domestic priorities. 

An alternative interpretation of European resistance to the Toronto Group strategy 
is that in Western Europe, as in the United States prior to 1986, there was a gencral lack 
of awareness and concern about CFC dangers among the general public; a lack of scientific 
consensus that drastic measures were warranted; and a higher ranking givcn to other 
environmental priorities at the time (such as the energy crisis, oil tanker spills, and air 
pollution) (Gladwin et  al. 1982). The EC's vim was that, by ignoring a production limit 
on CFCs, such a strategy failed to address nonaerosol-CFC usage and its longer-term 
environmental problems (Szell 1985). 

Nevertheless, despite the absence of international coopelration between these two 
factions, unilateral measures have induced changes similar to those urged by the Toronto 
Group. In the United States, use of CFCs declined more than 30% from 1978 to 1980. 
In the Federal Republic of Germany, the government and the chemical industry have 
reached accord on reductions of CFC production. Also, in France and the United 
Kingdom, additional research funds have been devoted to the search for alternatives 
to CFCs (Gladwin e t  al. 1982) even though many EC governments remain intransigent 
toward any CFC control (Haas 1988b). 

In other words, unilateral actions accomplished at least a part of what publicly 
scrutinized multilateral action could not. This helped set the stage for a further step toward 
global harmonization of policy in 1985-the Vienna Convention on Protection of the Ozone 
Layer. Because most of the conflict centered on the economic and policy aspects of 
alternative control strategies, there was general agreement that it would be useful to 
convene a series of international workshops (International Choperation 1%). 

The Vienna Conference established a global framework convention, which consisted 
of 21 treaty articles and a series of technical annexes, to protect the ozone laycr. This 
framework convention specified the general responsibility of nations to reduce actions that 
adversely affect the ozone layer, spccified duties for further cooperation, and created a 
permanent Conference of the Parties to the Convention and Secretariat position within 
the UNEP as permanent instruments through which thc Vienna Convention accord is 
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accomplished (Sand 1985). The Vienna Conference, however, neither incorporated specit% 
national control obligations in its articles nor included a specific protocol of control 
measures. The psit ion of the Toronto and Common Market Groups continued to be too 
opposite to allow agreement (Sand 1985). 

Despite this apparent ineffcctiveness of the Vienna Convention accord, however, the 
failure to adopt such a protocol was actually an ironic diplomatic success, especially from 
the standpoint of futurc agreements. In 1985, neither the Toronto nor the EC group 
wanted a weak protocol that would be unenforceable because of the lack of mnsensus 
among CFC producers. Both sides instead agreed to continue discussions to establish such 
a protocol while individual nations sought substitutes for CFC use. This discussion 
eventually led to the Montreal Protocol of 1987, which established a specific mitigation plan 
for banning CFC use and production as well as a timetable for implerncnting this ban. 

What made the Montreal Protocol possible was the emergence of a new factor on 
the systemic agendas of many countries, the belief that a slow but incxorable sequence of 
atmospheric cvents may have begun that could not be easily reversed (Gleick 1988). This 
factor, in turn, generated a sense of impcnding crisis that affected the institutional agenda 
of political decision making. Although each country’s institutional agcnda was affected in 
unique ways, evidence suggests that American reaction was not untypical. In the United 
States, several national scientific agencies-including the National Aeronautics and Space 
Administration, the Environmental Protection Agency, and the National Oceanic and 
Atmospheric Administration-became convinced that increases in ultraviolet radiation and 
faster losses of ozone than earlier anticipated by various models posed serious policy 
problems that required urgent attention and immediate transnational cooperation to confirm 
(Gleick 19S8; Scieiicc, April 19 >. In the Soviet Union, an apparently similar 
trend developed, nurtured in part by the elevation of thc stature of environmental scientists 
discussed in Sect. 3 (Ziegler 1987; Tirpak 1986). Moreover, a British scientific survey in 
thc Antarctic documented the existence of an ozone-layer hole believed to be caused by 
CFCs (Tolba 1987). Five months prior to the Montreal protocol, a scientific meeting hcld 
by UNEP in Wurtzburg, West Germany, concluded that more-drastic action than required 
by the Vienna Convcntion was necdcd because guidelines still permitted some degree of 
ozone depletion. Participants in the meeting also concluded that stronger regulatory 
restraint on the production of compounds CFC-11 and -12 was needed, that changes in the 
vertical distribution of ozone affecting the Lropsphere could contribute to global warming, 
and that ozone-depletion impacts appeared to be directly related to control strategies 
adopted (Tolba 1987). 

Two things are significant about the Montreal Protocol. First, 24 nations, including 
the United States, signed the accord within a few months after its negotiation (the United 
States did so in April 1988 and was only the second nation to ratify the treaty) [Szell 1988; 
Fed. Wegist. 1987 52 (pt. 2391, p. 47486 (December 14)l. Second, and more striking, is that 

rotocol was negotiated directly under Vienna-Convention guidelines and was enforced 
in a relatively short period of time. The 24 nations that ratified the treaty (including the 
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eight EC countries that ratified it in December 1988) composed the two thirds of producer 
countries necessary for the agreement to take effect (Engelmann 1988).2 

In essence, there was sufficient consensus among some (although not all) national 
scientific communities to force the issue of reduction to a climax and spur the negotiation 
of the protocol in Scptember 1987. Sufficient domestic political support to compel rapid 
ratification was also obtained. 

First, the elevation of global 
climate-change issues to a high position on the decision-making agenda of international 
institutions is partly shapcd by a perception of impending crisis. This is how ozone became 
an issue worthy of treaty making in a transregional context. It was first viewed as an outer- 
limits problem challenging the principle of global sustainability. Although countries 
disagreed about many things, most agreed on the goal, however defined, of not exceeding 
the sustainability of the biosphere. In addition, the perception of rapid, irreversible climate 
change generated movement toward a specific protocol banning production. The Vienna 
and Montreal conventions symboiize the ability of a community of nations to takc action 
to prevent a crisis before irrefutablc proof of a causal link between CFCs and ozone-layer 
depletion is shown (Tolba 1987; Benedick 1988). 

A second lesson is that scicntific uncertainty does not necessarily impede 
cooperation but rather may accelerate it. For example, such uncertainty appears to have 
accelerated formation of the IPCC (UN General Assembly, Resolution 43/53 
January 27, 1989). Many European political leaders shared thc view of their Toronto 
Group counterparts that CFCs were responsible for ozone depletion and that production 
should be reduced. However, it was simply easicr to negotiate directly and informally with 
industries in their own nations to achieve that goal than to undertake intcrnational effort 
that might draw attention to the issue but would also adversely strengthen the rcsistancc 
of companies that felt publicly threatened. Although this strategy was less direct than 
multilateral negotiations (it may havc impeded agreement during the early- to mid-1980s), 
it did help lay thc groundwork for research on CFC substitutes. 

Finally, the availability of technologies for timely compliance continues to be a 
barrier in the ozone issue just as it served as an incentive in nuclear-materials regulation 

The lessons of the ozone accords are threefold. 

%e protocol requires a near-term production freeze of most CFCs at 1986 levels 
followed by a phased reduction that would lower production to approximately half the 19% 
level by ZOO0 (Krutilla 1990). Measures and timetables of compliance are dcsigned to 
accommodate the different capabilities of developed countries and include the freezing of 
production and consumption of fully halogenated CFCs, which are most threatening to the 
stratospheric ozone layer (e.g., CFC-11, -12, -114, and -115)? at the 1986 level in 1989. 
This freeze would be followed by a reduction to 80% of the 1956 lcvel by 1994 and a 
further reduction to 50% by 1999. A freeze on relevant Halon-compound production and 
consumption (Halons-1211, -1301, and -2402) at 1986 levels by 1993 is  also required by the 
protocol (Morrisette 1989). 
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through IAEA and pollution control in the Med Plan. The failure to develop viable 
alternatives to CFCs for nonfrivobus uses poses a barrier to reducing CFC manufacture. 
DuPonl, the world's largest CFC manufacturer, has begun to introduce substitutes for 
CFCs (Environmental Science and Technology 19S), and other manufacturers are 
developing alternatives to keep a significant market share in sales oE altcrnative compounds. 
It is uncertain whether other companies %Vi11 also try to develop alternatives to CFQ. It 
would appear, however, that other companies' actions Wall be predicated at least in part on 
the alternative paradigm put forth in this paper-that institutional self-interest need not be 
the sole motive for action. DuPont, for example, is urging other companies to "treat the 
new scientific information [on ozone depletion] seriously" and to cooperate in the search 
for substitutes to CFCs (Science, April 1988). Elements of the private sector appreciate 
the gravity of the problem. 

Moreover, the problem of the diffusion of tcchnologks to produce suitable 
substitutes for CFCs that is relative to developed and developing countries has also been 
acknowledged in the Montreal Protocol. At the onset of negotiations, developing countries 
were permitted a 10-year grace period before compliance (Szell 1988). In addition, controls 
for different CFC compounds are to take effect throughout a decade. It is clear that any 
global-environment agreement calling for reductions in any emissions, including CO,, must 
acknowledge a distinction in the ability of advanced industrial vs underdewloped or newly 
industrializing countries to comply as well as unique national problems involved in meeting 
the Montreal Protocol's requirements. 
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5. CONCLUSIONS GE;NERAL AND PARTICULAR LESSONS 

Even if a framework convention for reducing greenhouse gas emissions were 
achieved through the efforts of the IPCC, cooperation to address global climate-change 
policy would likeiy take place through an incremental, iterative p r m s  on the regional 
level. Participants may not have national, preformed positions that would characterize 
decision making under a realist model. This incremental, iterative process may take several 
years to produce agreement and perhaps several more years to generate positive rcsults 
(Le., mitigation of the causes of global climate change). Neverthetess, as evidenced by the 
case studies discussed in this report, thc agrcements that will ultimately be produced are 
likely to bring about a greater degree of compliance among participants than is usually the 
case for arms control or other strategic military agreements and are likely to be more 
durable. This compliance would result because the agreements would bc based to a great 
degree on mutual trust of the participants and would be characterized by less-intransigent 
stakeholder positions that may actually make negotiation easier. Because participants in 
these environmental agreements would have to view the process of ncgotiation as a learning 
process, they would likely be receptive to new arrangements of cooperation based upon 
relatively unrestricted exchanges of scientific and technical information. 

As a result, compared with realist-based security treaties such as the Strategic Arms 
Limitation treaties (SALT I and TI) agreements between the United States and the Soviet 
Union or various nuclear-test-ban Lreaties, these environmental agreements may be quickly 
achievable. Comparing the time used lo adopt the Med-Plan agreement, create MEA, and 
ratify the Montreal Protocol with the time used to rat@ the first Atmospheric Test Ban 
Treaty and SALT agreements, the advantages of the incremental, iterative approach can be 
appreciated. From the time it was first proposed at Malta in 1971 to its establishment in 
1975, the Med Plan took fewer than four years to implement. Between President 
Eisenhower’s Atoms for Peace proposal in 1953 and the creation of M A  in 1957, three 
years elapsed. And, from the first international scientific conference to propose action on 
CFCS in 1973 to ratification of the Montreal Protocol (in many respects the most complex 
of the environmental agreements discussed in this report) in 1988, 15 years elapsed. These 
figures compare favorably with the Atmospheric Test Ban Treaty, which was first proposed 
as a campaign issue in the 1956 U.S. prcsidential election and took eight years to become 
a reality (Titus 1986); SALT I (1972), which was first proposed in 1967 by Lyndon Johnson 
and Alexsei Kosygin and took five years to be ratified; and SALT IT, which was also 
proposed in 1967 and which remains unratified (though its terms are largely heeded). 

As shown by nuclear-materials regulation, agreemcnt on a single, centralized 
regulatory authority is easier to obtain when there i s  an identifiable set of resources 
(fissionable materials) dcsired by several countries but which only a few countries can 
provide. A sort of hierarchy between nuclear-supplier and -nonsupplier nations has worked 
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in the IAEA system because non-nuclear muntries have bcen willing to relinquish 
development of weapons if (1) a system of safeguards is established that would prevent 
non-nuclear countries’ adversaries from obtaini nuclcar materials and (2) no 
countries can receive the benefits of nuclear ens: with assurances that nonmilitary nuclear 
technology and fissile materials would not be P 

king must bc candid, trustworthy, 
and verifiable. To create such a system for nuclear-ernergy rcgulation, scientific experis’ 
opinions had to be incorporated directly into the regililatnrgr framework from its vcry 
inception. In fact, scientists were the principal lobbyists for a system of international 
regulation at the inception of the nuclear-cooperation movement after World War 11. Their 
status as advisors and supporters of decision makers was thus assured from the beginning 
of the IAEA system. 

‘I’his balance between a realist a d  incremerPtal/~terative paradigm is also exemplified 
by nuclear-safety regulation and emergency response. The TPLEA has gradually obtained 
consensus on several standards for response to future nuclear accidcnts because the erosion 
of citizen trust and confidence in nuclear energy has enmuraged the forniation of belter 
forms of cooperation to avert harm to other nations. Ironically, national self-interest has 
driven historically incompatible nations together because a nuclear emergency in one 
country erodes public confidence toward nuclear energy in others. For global climate 
change, however, such unification is uncommon. A rise in the belief that particular 
activities responsible for a climate-change environmental crisis are avertable may, eventually 
increase this perception. Clearly, national and international scientific unions have taken a 
leadership role in environmental-protection activities (Perry 19%). 

The most important lesson to bs. learned from Mcd Plan i s  that a common, shared 
resource is at once both an economically sustainable and ecologically fragile commodity. 
If scientists could establish that economic growth arid environmental protection are 
compatible, they could possibly elevate their political stature on this issue arid thus generate 
support Cor international cooperation on global climate change. 

Med Plan has functioned effectively in this vein because once awareness of regional 
water pollution was developed, 110 one could afford to bc excluded from decision-making 
efforts to mitigate the problem. If new data on pollution were available to only some 
countries and others could not afford to collect it on their own, would it not make sense 
to cooperate to develop an economy of scale for mitigation and to eliminate a common- 
property market failure? In other words, despite Some eaiantries’ skepticism concerning the 
gravity of the problem, every C O U A ~ ~  was aware that the failure to do anything constructive 
in the immediate future might make long-term change exceedingly difficult or even 
impossible. Initial scientific cooperation in the Mediterrancan basin was, at any rate, 
enthusiastic, Every- country benefitted from the exchange of information with every other 
nation and there was little to 1me from cxchaamging data. 

By the same token, political leaders in the Mcditerranean basin cooperated became, 
despite differences in levels of economic development, thcre were certain impacts of 
environmental degradation that neither bcveloped nor ?esser-developed countries could 
afford to ignore, Dcveloped countries had to agrcc to bc flexible on pollution standards 
in order to reduce ambient emissions from EDQ. On the other hand, T,DCh could not 
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ignore the impact of developed nations’ emissions or oil-tanker spills affecting their shores, 
tourism, and fBheries industries. Once all parties agreed that emissions needed to be 
reduced, the manner by which reductions could be achieved was subject to political 
compromise rather than ideological posturing. 

Differences among developed and developing nations about climate change may be 
more difficult to resolve than was the problem of water pollution h the Mediterranean Sea. 
For example, a relatively sudden onset of serious drought in North Africa prompted global 
scientific consensus in the 1970s and 1980s a b u t  the need to better understand the sources 
of climate variability in some regions but did not generate much interest in other regions 
(Hare and Sewell 1986; Glantz 1976). Many LDCs view western concepts of environmental 
protection as restrictive to LDCs’ economic development and as serving to reinforce LDCs’ 
economic dependence on developed nations for finished, manufactured goods. Developed 
countries such as France have based decisions about substituting one basic energy resource 
for another on a combination of mobilization of public consent and the exploitation of 
technological capability (Feldman 1986). Few LDCs are able to rapidly substitute energy 
resources because they lack the ability to quickly mobilize public support for radical policy 
shifts (Almond and Powell 1978; Enloe 1973). Moreover, technological capacity is very 
much a function of institutional as well as economic development. Some LDCs simply 
lack the bureaucratic infrastructure necessary to satisfy basic economic needs through 
regulation or fiscal incentive (Skocpol and Finegold 1982). LDQ also lack capital resources 
to support such an infrastructure and, to continue to industrialize, must use unsatisfactory 
cconomic, resource-development, and energy options. 

On the one hand, in ordcr to lessen its contribution to global warming, an LDC 
may seek to develop large, technology-intensive substitutes for fossil fuels, such as nuclear 
energy or hydropower (both of which may entail high economic and environmental costs). 
The nudear option may generate inflationary pressures, deepen national debt, and place 
burdens on  regulatory infrastructure that few LDCs can afford (Energy Information 
Administration 1986). Extensive use of hydropower may entail unforeseen ecological and 
economic impacts such as destruction of riparian habitat and massive social dislocation 
(Deudney 1981). On the other hand, some LDCs try to conserve energy whenever possible 
(Kats 1987). Although such comcrvation is wcll intended, il may be exceedingly difficult 
in LDCs. Third-world factories often consume two to five times more fuel for a given 
industria1 process than do modern factories in developed nations. Moreover, leeway for 
conservation is more likely in northern- than southcrn-hemisphere nations. Although 
conservation can reduce CO, without long market-penetration times for new cnergy-saving 
technologies (assuming energy demand can be decreased), developed countries are better 
equipped than LDeS to do this quickly (Bach 1984). 

Some LDCs (Brazil, for example) have aggressively developcd alternative energy- 
supply programs such as hydropower and alcohol fuels. These energy developments have 
led to large debts to developed countries (Flavin 1985). In addition, other LDCs that have 
attempted to reduce fossil-fuel use (especially oil) have found that their induslrial and 
transportation systems are not energy efficient. Because their economies often depend on 
one or two major export commodities, the prices of which are set by developed-country 
demand, LDCs have not been able to raise enough capital to improve energy efficiency. 
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l’hese problcrns are compounded by LDCs’ lack of control of oil prices, international 
monetary policies, or the directions. of energy-project funding agencies (Goldernberg 
et al. 1987). LDCs may require some form of compensation to shift to greater conservation 
programs (as exemplified by Med Plan) because economic aid and technology transfers have 
not k e n  sufficient to help them catch up to developed countries. 

The ozone treaties illustrate the development of a global consensus that CFC 
production and use must be lessened, for nations a g r e d  on ways to reduce CFC 
production. The basic scientific consensus on probable CFC impacts on ozone alrcady has 
been established, and scientists and national environmental-policy leaders have agreed that 
action should be taken. 

International consensus on environmaital issues was not reached merely bccause of 
econo~mi&: self-intcrest, but because of scientific uncertainty and the lack of immediately 
perceptible health and economic-welfare crises. A major concession-that scientific 
information can no longer be ignored-by companies such as DuPont and an increasing 
pcrception that some ozone depletion has already occiirred, possibly with grave 
consequences, have been catalysts for con~cwsus. Againy however, unlike: the CO, issue, 
Montreal Protocol negotiators perceived that continued use of CKs-substances for which 
substitutes should eventually become available-posed a clear dariger to human health and 
welfare. Costs  to society of CFC bans are minor and certainly less scvere than those 
cntailed in possible reductions in fossil-fuel use. 

There is a positive trend in this activity. CFC prcsduccrs like DuPont have suggested 
to international bodies such as UNEP that the Montreal Protocol’s timctahle be shortened 
(Chemical and En@neering News 1988). In essence, the legitimacy of the international 
framework is being increasingly recognized by thc very parties rncst likely to lose short- 
term emnomic benefits from the international framework’s authority. ’Ibis may bc a 
concession to the principle that only such a conperativc framework can rcconcile a realist 
perspective with the need to view the global cnvironrnental as public goads and may also 
symbolize that new market opportunities will become availablc through the development of 
CFC substitutes. Such opportunities are exemplified by the joint efforts of two cornpanics 
that havc traditionally been on opposite sides of the CFCs control issue-Allied Signal 
(from the United States) and ATQCHEM (of France). These firms have agreed to jointly 
research, develop, and demonstrate non-omne-deplcting substitutes €or CFG (and the 
proecsses for their mamufacture) that may eventually forestall any cmnsmic dislocatinns that 
would be caused by eliminating CFG (BNA, Environment Reporter April 1, 1988). 

To expedite development of alp iterative framework to address greenhouse gas 
emissions and climate-change impacts, two concans must be considered by all parties. 
Indeed, each and every participant will be confronted with these problems soon. The first 
of these problems is that a hierarchical accord of cooperation, such ds an I M A  type of 
framework: is urilikcly to work for mitigating global climate charigc because one set of 
countries docs not possess a monopoly on s o m  set of public goods desired by all. Instead, 
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all countries have some power to mitigate and have tangible stakes in global climate change. 
Thus, some means of maintaining equality among nations is requircd. NGOs such as 
scientific unions and other participants will be important for providing informational support 
on environmental and human-health effects. 

Second, in the case of reconciling the divergent intercsts of devcloped countries 
and LDCs, it is clcar that no agrccment will be acceptable if, on the agenda of appropriate 
public-goods problems, one docs not rank higher levcls of industrial and energy-producing 
activity for LDCs at least equally with higher degrccs of environmental protection for all 
countries. 

As negotiations progress, five issues will likely constrain cooperation: Icgitimacy, 
accessibility and verifiability of agreements, the role of national sclf-interest, short time 
frames for decisions, and the appreciation that apparent setbacks can bc positivc. 

0 kgitimacy. Intcrnational cooperation on the issues of global clirnatc 
changc will rcquirc rules and organizations regarded by nations and 
international organizations as rightful authoritative decision makers. These 
parties are divided on numerous issues, as has been scen. Thus, to attain 
legitimacy, laws, rules, and regulatory organizations must not be swayed by 
the interests of any single group or country and must be rooted in the best 
available scientific knowlcdge. 

IAEA is viewed as equally legitimate by nations wishing to dcter 
proliferation of nuclear weapons, by those merely wanting to exploit the 
benefits of nuclear power, and by international organizations concerned 
with safety standards and safety-standards enforcemcnt. Med Plan is 
viewed as legitimate by industrialized countries conccrncd with pollution, 
developing nations that want balanced development, and scientific 
organizations promoting pollution research. The Montreal Protocol has 
gained the consensus of CFC-producing and non-CFGproducing nations 
(by adjustments in implementation made for lcvels of dcvelopmcnt), 
scientific organizations (because of the Montreal Protocol’s emphasis upon 
research), and-perhaps most importantly-CFC manufxturers such as 
DuPont (because the Protocol emphasizes gradual CFC elimination). 

0 Accessibility and Vericability. A systcm of international decision making 
should be readily accessible by any intcrcstcd party. Vcrifiability refers 
to the ability of all parties to monitor realislically the compliance oE other 
parties t o  an agreement with standards agrced on through international 
deliberation. To ensure openness and the verifiability of a system of 
agreemcnts, actors other than nations must be welcomed into agreement 
negotiations (Gerlach and Rayner 1988). A recent example of this 
phenomenon is the important role that citizen monitoring groups played 
in implementing the Helsinki accord. 
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in  each case, scientific and poky-advocacy groups initially propelled 
environmental issiies onto the political agenda and nurtured then  until they 
became legitimate. Although the groups’ influence was eventually eclipsed 
by nations and international goveriiment organizations at the treaty-making 
stage of discussion, the groups’ inclusion made agreements immeasurably 
more effective and acceptable. 

The Role of National Interest Transboundary environmental problems 
cannot be resolved by countries acting alone, as most nations are willing 
to acknowledge. Effective cooperation dcpends on a willingness to 
cooperate with other countries. However, there is no rcason an 
incremental, interactive approach and a realist approach could not both 
function togctlnet, at least during tlic early stages of thc development of 
a durable environmental agreement. 

The Soviet Union welcorncd the IAEA in the investigation of the 
Chernobyi accident partly to alleviate intcrnational and domestic criticism 
that the crisis was not taken seriously. In this instance, the IAEA 
invitation could be termed a conventional concession to liarrow national 
self-interest and image. At the same time, however, the incorporation of 
IAEA in emergency response was also caused by the Soviet’s high regard 
for IAEA because of its reputation for political neutrality and 
independence, 

ID Short Time Frames far Dcxkions. The lotiger thc time line for a crisis, the 
less likely it  is that political leaders will sustain intense interest. Each of 
our cases suggests that it is the resporisibility of international scientific 
organizations to sustain this attention. 

A decade ago, author Michacl Glantl: suggested that because global CO, 
was viewed as a noncrisis, slow, cumulativc issue, crisis decision making that 
could facilitate rapid action and appropriate institutional change was 
unlikely (Glantz 1979). However, rcccntly some leaders have come to view 
global climate change as a crisis. ITowcvcr, in either caTc, assuming that 
somc leaders could be convinced to take a prudent approach to the 
problem, then good scientific advice could produca: dividends through long- 
term international planning and quiet diplomatic maneuvering. Both the 
Med Plan a d  the ozone agreements show this to be possible. In the 
Montreal protocol, for example, there are provisions for re-evaluation of 
its niilcxtones in light of additional scientific evidence and economic 
considerations suck as the feasibility of CFC substitutes. Since entering 
into forcc the protocol has undergone continued refinement in light of 
both sets of developnienis. The original timetable prescribed by the 
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protocol is currently the focus or renegotiation (Randal 1989; Dickson and 
Marshall 1989). 

0 Appreciation that Setbacks Can be Positive. Major international 
agreements to promote the peaceful uses of atomic energy, to reduce 
regional-seas pollution, and to protect the ozone layer are, as we  have 
seen, halting and iterative. A legitimate question that can be raised is, 
how does one measure the success of such ventures relative to the time 
available to resolve a particular problem? 

A preliminary answer is that success is measured not by how quickly the 
problem becomes effectively managed, which may be unmeasurable in our 
lifetimes, but how permanent a part of the policy landscape these initiatives 
become. A venture can be considered successful if poliq makers propose 
initiatives that acknowledge that the stakes involved in the problem can be 
high for many parties. When a government has imposed standard-sctting 
regulation, emissions taxes, and fiscal incentives to promote a change of 
behavior, it has admitted that a problem is severe and merits continued 
attention. In other words, the government demonstrates a willingness to 
make tangible sacrifices such as banning CFCs, passing all waterbornc 
effluents through at least primary methods of sewage treatrncnt, and 
allowing international inspection of nuclear facilities. 

Although such sacrifices in the area of CO, reduction might seem remote, 
one must consider that, at one time, so did other policy initiatives, Thus, even if 
changes evolve slowly or with occasional difficulty, their gcneral direction may be 
positive. 

53 





6. REFERENCES 

Almond, G. A, and Powell, G. B. 1978. Comparative Politics: System, Bocess, and Policy, 
2d ed., Little, Brown and &., Boston. 

Asheley, R. K. 1986. "The Poverty of Nmrealism," pp. 255-300 in Neorealkm and Its 
Critics, ed. R. 0. Keohane, Columbia Univ. Press, New York. 

Bach, W. 1984. Our Threatened Climate: Ways of Averting the CO, Problem Through 
Rational Energy Use, tr. J. Jaeger, D. Reidel Publishing Company, Dordrecht, JXG. 

Barash, D. P. 1987. The A m s  Race and Nuclear War, Wadsworth Publishing Co., Belmont, 
Calif. 

Battersby, J. D., Sept. 27, 1987. "Soviet Union Appears to Signal An Easing of South 
Africa Policy," New York Times, 8 (Col. 1). 

Benedick, R. E. 1988. "A Landmark Global Treaty at Montreal," Transboundary Resources 
Report, Univ. of New Mexico School of Law, 2, 1-14. 

Bliss-Guest, P. A, and Keckes, S. 1982. "The Regional Seas Program of UNEP," 
Environmental Conservation 9( l), 43-48. 

Bohm, P. 1982. "CFC Emissions Control in an International Perspective," pp. 414425 in 
The Economics of Managing Chlorofluorocarbons: Stratospheric Ozone and Clima te 
Issues, ed. J. H. Cumberland e t  al., Resources for the Future, Washington, D.C. 

Bundy, M., et al. 1982. "Nuclear Weapons and the Atlantic Alliance," Foreign Affairs. 

BNA (Bureau of National Affairs), Apr. 1, 1988. Environment Reporter, Washington, D.C. 

Caldwell, L. K. 1984a. "The World Environment: Reversing U.S. Commitments," pp. 
319-38 in Environmental Policy in the 1980s: Reagan's New Agenda, ed. N. J. Vig 
and M. E. Kraft, Congressional Quarterly Press, Washington, D.C. 

Caldwell, L. K. 1984b. International Environmental Policy: Emergence and Dimensions. 
Duke Univ. Press, Durham, N.C. 

Chemical and Engineering News, Apr. 4, 1988. "News Briefs," 4, 5. 

55 



Crsbb, R. W., and Elder, C. D., November 1971. "Thc Politics of Agenda Building," Journal 
of P0lihC.S 33(4), $92-915. 

Cmnteh, A C., and FePdman, B. I,. 1987. "International Cooperation in Forcstallling 

Cords, 

Deese, 

Nuclear Accidenk The TAEA, Chernobyl, and the Politics of Global Emergency 
Responsc," (unpublished paper) American Political Science &sociation Annual 
Meeting, September, 

B., et al,, August 1984. Trends irl International TeimiZsRn, 1982-1983, RAND 
Corporation, Chicago; Ill. 

D., Winter 1977. "Seabed Emplacement and Political Reality," Oceanus 

Deudney, D. 1981. Rivers of Energy: The Hydropower Potenlkl, Worldwatch paper 44, 
Worldwatch Institutc, Washington, D.C, 

DC Young, K, July 25, 19%. "U.K. Nuclear Plant Emits Cbntroversy," Inte:natbnaZ Herald 
Thkyke, 1 (col. 1). 

Dickron, D., and Marshall, E. 1989. "Europe Recognizes the Ozone 'llreat," Scieeazce 243, 
1279. 

Ditz, D. Spring 1988. Phase Out of Idrazordous Waste Incineration irz the North Sea: 
Ongim, IinplementatkriJ arld hpacts ,  Center for Environmental Research at Cmrnell 
University, Ithaca, NY. 

Dotto, L., and Schiff, H. 1978. The Ozone Wur. Doubleday, New York, NY. 

Dovland, H., December 1987. "Monitoring European Transboundary Pollution," 

Energy Information Administration 1986. Commercii11 Nuclear Power: Prospects for the 
United States and the World, U. S. Departn:ent of Energy, Washington, D.C. 

Engelmann, R. 1982. "A h o k  at Some Issues Before the Ozone Convention," 
E,~vironmental Policy md Law 8> 49-55. 

Enloe, C. 1973. Ethnic Coriflict and .Political Development, Little, Brown and GI, Boston. 

Environmental Scknce and Technology 1988. 22, p. 353. 

Epstein, J. 1985. 'The Proliferation of Nuclear Weapons," pp. 6 M 7  in Arms Control and 
the A,ms Race, eds. B. R I A S S ~ ~ ~  and F. Chernoff, W. €1. Freeman Co., New York. 

56 



Feldman, D. L, December 1986. "Public Choice Theory Applied to National Energy Policy: 
The Case of France," Journal of Public Policy 6(2), 137-158. 

Fieveson, H. A, et al., March 1986. "Breaking the Fuel-Weapons Connection," Bulletin 
of the Atomic Scientists 42, 26-30. 

Fischer, D., and Szasz, P. 1985. Safeguarding the Atom A Critical Appraisal, ed. J .  
Goldblat, Taylor and Francis eO., London. 

Flavin, C. 1985. World 02 Coping Wuh the Dangers of Success, Worldwatch paper 66, 
Worldwatch Institute, Washington, D.C. 

Frank, F. R. 1980. "Nuclear Terrorism and the Escalation of International Conflict," pp. 
532-547 in U. S. Naval War College Intemafional Law Studks, readings from the 
Naval War College Review 1947-1977, eds. R. B. Lillich and J. N. Moore, Navel War 
College, Newport, R.I. 

Fulkerson, W., et al. 1989. International Impacts of Global Climate Change: Testimony 
to the Home of Representatives Approp&tions Subcommittee on Foreign Operations, 
Expotic Financing and Related Programs, ORNLfRvf-11184, Oak Ridge Natl. Lab., 
Oak Ridge, Tenn. 

Gerlach, L., and Rape r ,  S. 1988. Managins Global Climate Change: A View /?om the 
Social and Decision Sciences, ORNU6390, Oak Ridge Natl. Lab., Oak Ridge, Tenn. 

Gladwin, T. N., et al. 1982. "A Global View of CFC Sources and Policies to Reduce 
Emissions," pp. 64-1 13 in The Economics of Managing Chlorofluorocarbons: 
Stratospheric Ozone and Climate Issues, ed. J. H. Cumberland et al., Resources for 
the Future, Washington, D.C. 

Glantz, M. H. 1976. "Nine Fallacies of Natural Disaster: The Case of the Sahel," pp. 
3-24 in The Politics of Natural D&aster: The Case of the Suhel Drought, ed. M. H.  
Glantz, Praeger Co., New York. 

Glantz, M. H., July 19, 1979. "A Political View of CO,," Nature 280, 189,lPO. 

Gleick, J., Mar. 20, 198. "Even With Action Today, Ozone Loss Will Increase," New 
York Times, 1 (col. 1)- 

Goldemberg, J., et al. 1987. Enerhyfor Development, John Wiley and Sons, New York. 

Gwynne, M. D. 1982. "The Global Environmental Monitoring System (GEMS) of UNEP," 
Environmental Conservation 9 (Spring), 35-41. 

57 



Haas, P. November 19 . Epiytcmic Qhnmunities ami Environmental Conflkt Resoli&ms, 
pub. in the i'rroweedings of the Workshop for the Energy and Resources Group held 
at the Univ. of Calif. at Berkely. 

Ozone Abom, No CFCx Epistemk Communities and the Protection of 
Stratospheric Ozom, unpublished paper presented to the Amcrican Political Science 
Association, Washington, D.C. 

Mandl, G., April 1981. "Managing Nuclear Wastes: Tke International Connection," 
Natural Resources Jour-tzak 21 267-3 14. 

Hare, F. K, and kweB1, W. R. D. 19%. "Awarcne~s of Climate," pp. 207-23'9 in 
t, eds.  R. W. Kates and I. Burton, Univ. of Geography, Resources7 a 

Chicago Press, Chicago, 

Neap, J. k 1987. "The Antarctic Treaty System: Environmental Protection, Conservation, 
and the Qllcsiion of Competing Use," Environmmt International 13, 15-18. 

Henkin, L., et  al. 1980. Intema~hnranl Law: Cases a d  Materials, West Publishers, St. Paul, 
Minn. 

Hobbes, T. 1958. Leviathan (parts 172)7 ed. M. L. Schneider, Bohbs-Merrill, Indianapolis. 

Hoffman, I?. 0. 1987. "Environmental Aspects of the Chernobyl Accident," Oak Ridge 
Na t i~nd  Lnboratqy Review 20, 58-57, Oak Ridge, Tenn. 

Hulm, F. 1983. "The Regional Seas Program: What Fate for UWEP's Crown Jewels?" 
Ainbis 12(1), 2-13. 

IJC (International Joint Commission) 1977. Transhouxzdary Implications of the Gnr+m 
Diversinn Unit, International Joint Commission, Washington, D.C. 

"International Cooperatinn to Protect the Ozone Layer," June 19%. Department of State 
Bulletin, 5c8--60. 

Jaeger, J., September, 1986. "Climatic Change: Floating New Evidence in the CO, 
Debate," Environment ?!'I), 6-4 and 38-41. 

Dakota Ecozaomy, North Dakota State Univ. Extension Sew. Monograph, Fargo. 
N.D. 

Jones, @. 1975. Clean Air The Poiicies and Politics of PoUuebre Corztp-cl, Univ. of 
Pittsburgh Press, Pittsburgh. 

58 



Kats, G., April 1987. "The Chill of Chernobyl: Developing Nations Turn to Energy 
Economy," Development International I, 52,53. 

Keeley, J. F., September 1988. IAEA Safeguards: Observations on Lessons for VeriJLing 
a CFC, Arms Control and Disarmament Div., Dept. of Ejrternal Affairs. 

Keeley, J. F., and Schiefer, H. B., Oct. 21-24, 1988. "Summary of Discussions," in UEA 
Safeguards as a Model for Verification of a CWC, proceedings of  a workshop held 
at Banff Springs, Alberta, Arms Control and Disarmament Div., Dept. of External 
Affairs, Ottawa, Canada. 

Kelman, S. 1987. Making Public Policy: A Hopeful YEW of American Government, Basic 
Books, New York. 

Keohane, R. 0, 19%. "Realism, Neorealism, and the Study of World Politics," pp. 1-26 
in Neorealism and its Critics, ed. R. 0. Keohane, Columbia Univ. Press, New York. 

Keohane, R. 0. 1986. "Theory of World Politics: Structural Realism and Beyond," pp. 
158-203 in Neorealism and its Critics, ed. R. 0. Keohane, Columbia Univ. Press, 
New York 

Krutilla, K Winter 1990. "Climate Policy," accepted for pub. in Policy Studies Journal. 

Kimball, L., Spring 1985. "Whither Antarctica?" International Studies Notes 11(3), 16-22. 

Lewis, P., Oct. 18, 1987. "Soviet Invites Inspection of Atomic Power Plant," New York 
Times, 9. 

Loch, J. S., et al. 1979. Potential Effects of Exotic Fiihes on Manitoba: An Impact 
Assessment of the GDU, 838, Dept. of Fisheries and the Environment, Winnipeg, 
Manitoba. 

Major Provisions of the Treaty on the Non-Proliferation of Nuclear Weapons, July 1, 1968, 
signed at Washington, London, and Moscow. 

Malone, T. F., October 1986. "Mission to Planet Ear th  Integrating Studies of Global 
Change," Environment Z(8), 6-11 and 39-42. 

"MAPS:  Signs of International Recognition," 2987, MEDWA VES, Mediterranean Action 
Plan News Bulletin, 11(4), pp. 1-7. 

Markham, J. M., Aug. 3, 1986. "Spreading the Anti-Nuclear Gospel in Europe," New 
York Times, 9 (col. 1). 

59 



Morgan, J. R., December 1987. "1,arge Marine Ecosystems: An Emerging Concept of 
Regional Management," Environment (IO), 4-9 and 29-34. 

Morgenthau, €1. 1974. PQI~~cs  Among Nahizs, rev. ed., Alfred A Knopf, New York. 

Morrisette, P. 1989. "The Evolution of Policy Responses to Stratospheric Ozone 
Depletion," Natural esources Journal 29, 793-820. 

Niebuhr, R. 1935. Moral Man npld .Immord ,!mkky, Charles Scrihmers' Sons, New York. 

Nicbuhr, R. October 1949. T h e  Illusion of World Government7" Bulletin of the Atomic 
ScLWkt~ 5, 289-292, 

Nuclear Sofeiy in fhhe European Coinmuniv, 1986. European Community Official 
Publications, Luxembnurg. 

Octtig, R., Bctober/Novembcr, 1977. "How the Garrison Dam Project Affects Canada," 
Canadian Geographic Journal 95, 38-45 

Perry, J. S., January/Fee)ruary, 1986. "Managing the World Environment," Envbonment 2.8, 
1Ck-15 and 37-48. 

Peterson, I., Dec. 16, 1984. "Dakota Water Project is  Cut By Wcagan Panel," New York 
Times 4 (1). 

Petrosyants, k 1986. '*The Soviet TJnion and the Haevclopment of Nuclear Power: An 
Overview of Plans and the Chernobyl Accident," IAEA Bulleh,  p. 8. 

Plisschkc, E. 1964. "International Integration," pp. l?-23 in Syytems of Iiitegatiq the 
International Comnzunip, e$. E. Plisschke, D. Van Nostrand Co., Princeton, N.J. 

Protocol to the 6935 Convenliori on Long-Range Trans-Boundaiy Air Pollid.i?n, Oct. 31, 
1986, Adopted at Sofia. 

Warnberg, B. 1980. Nuclear Power Plants as Wenpokts ,for the Enemy: An Unrecognized 
Peril. Umiv. of California Press, Berkcley, Calif. 

Randal: J. C., Mar. 8, 1989. "Conferencc Ends at Odds on Pace of Ozone Effortsp" 
W K ~ Z ~ ~ ~ @ W I  Pos~,  A-30 (co~. 1). 

Rayner, S. 1983. "Risk Communication in the Search for a Global Climate Management 
Strategy," pp. 4-10 in Kbk Communkatinla: Proceedings of the Infeinatictnal 
Work~hop on Rirk Communicatinls, ed. H. Jungerrnann et  al., Julich, FXG. 



Report of the Intemaiiunal Conference on the Assessment of the Role of Carbon Dwxide and 
of Other Greenhouse Gases in Climate Variatwm and Associated Impacts, 19%. 
Bul. 661. World Meteorological Organization, Geneva. 

Resolutions and ConvenrionS Adopted by the Fimt S'chE Session ofthe Genera! Conference, 
1986. Special Session of the General Conference of IAEA, 24-26, Vienna, Austria. 

Rose, R. 1980. Politics in England, Little, Brown and Co., Bostan. 

Sand, P. H., December/January 1975/1976. "Protection of the Marine Environment Against 
Pollution in the Mediterranean," Envhnmentaf Policy and Law 1, 154-159. 

Sand, P. H., June 1985. "Protecting the Ozone Layer: The Vienna Convention is 
Adopted," Environment, 27(5), 19,ZO and 40-43. 

Sand, P. H., December 1987. "Air Pollution in Europe: International Policy Responses," 
Environment 29(10), 16-20,28. 

Sand, P. H. 1988a. "The Rise of Regional Agreements for Marine Environment 
Protection," International Digest of Health Legidation, 39(2), 499-51 1. 

Sand, P. H. 1988b. Marine Environment Law in the United Nations Environment Program: 
A n  Emergent Eco-Regime, Tycooly Publishing Co,, London. 

Scheinman, L. 1987. The International Atomic Energy Agency and World Nuclear Order, 
Resources for the Future, Washington, D.C. 

Schelling, T. C. 1983. "Climatic Change: Implications for Welfare and Policy,'' pp. 449-482 
in Changing Climate: Report of the Carbon Dioxide Assessment Cornmiltee, Board 
of Atmospheric Sciences and Climate, Natl. Research Council, Washington, D.C. 

Schneider, 3. 1979. World Public Order of the Environment: Towards an International 
Ecological Law and Organkarion, Univ. of Toronto Press, Buffalo, N.Y. 

Shepard, M. June 1986. "Earth's Climate in Transition,", EPRI Journal 11(4), p. 5-15. 

Skocpol, T., and Finegold, K., Summer 1982. "State Capacity and Economic Intervention 
in the Early New Deal," Political Science Quarterly, 97, 255-278. 

Somers, E., June 1987. "Transboundary Pollution and Environmental Health," Environment 
29(5), 6-9 and 31-33. 

Spector, L. S. 1985. The New Nuclear Nations, Vantage Books, New York 

61 



Spruyt, 1% 1983. "Theories of Justice in the Global Arena: Some Reflections on 
Equitable Mineral Agreements," in Ptoceedhgs of ihe ISA Mulwesi Regional Meeling, 
East Lansing, Mich., Nov. 3-5, International Stu ies Association. 

%ell9 P .  J. 1985. "The Vicnna CBnvcntion for the Protection of the O w n e  Layer," 
Intematioml Digest of Health Legislation 36, 839-842. 

Szell, P. J. 1988. "'he Montreal Protocol on Substanccs that Deplete the Ozone Layer," 
Iniematioatal Digest of Health Legkldon 39, 27t%-282. 

Thacber, P. 1988. Strato,yh,erk Ozone Depletion: '4 Backgr--ou12d Note on UNEP AcICivities 
Leading up io the 1977 World Plan of Acsion on the Ozone Layer, prepared for the 
National Academy of Sciences, National Academy of Science, Washington, D.C. 

The Anns Race and DivamaPnent9 Political Statemenis by  head.^ of States, May-July 1978. 
Tenth Special UN Session, United Nations, New York. 

Tirpak, E). Nov. 10-16, 19%. Repoi? ore Wbrk Group V I 1  Vii i  to the USSR oiz Gbbnl 
Climate 1986, memorandum, Environmental Protection Agency, Washington, D.C. 

Titus, C. 19%. B o ~ n h  in the Backyard: Nedenl- Testing mid Asneiican Politics, Univ. of 
Nevada Press, Rcno, Nev. 

"l'olba, M. R, W-inter 1987. "'The Ozone Agreement and Beyond," Environmental 
Conservaabn 14, 289-2530. 

IJNECE (United Nations Economic Commission for Europe), Oct. 30, 1988a. Convenlkm 
on Long-Range Tram-BiauredaPy Air P~llutikm; Sofia Sesswn, United Nations 
Economic Commission for Europe, Geneva, Switzerland. 

UNECE (Umited Nations Economic Commission for Europe), Nov. 8, 198%. Ewuf ive  
Body on Air Psbhticm Moving Ahead, I Jnited Nations Economic Commission for 
Europe, Geneva, Switzerland. 

IJnited Nations, Jan. 27, 1989. General Assembly Remlution 43/53? United Nations, New 
York, NY. 

US. a i d  the Future of the Non-Proliferation Regime 1984. Report of a Vantage Csnl'crence, 
1984. Stanley Foundation, Muscatine, Iowa. 

I J.S. Congress, House, Committee on Foreign Affairs, Augi~.t 1987. International 
A Compilation of Major Laws, 'i'reaties, ,4grecrnents, and Exccutive Terrorisnm: 

Documents, 100th Cong., 2d Sess., 381-393. 

62 



U.S. Senate, House Subcommittee on Energy Research and Production, 1986. Committee 
on Science and Technology, Hearings on Positive Safety Features of US. Nuclear 
Reactors Confirmed at Chernobyl, 99th Cong., 2d sess. 

Vogel, D. 1986. National Styles of Regulation: Environmental Policy in Great Britain and 
the United States, Cornell Univ. Press, Ithaca, N.Y. 

Waltz, K. N. 1979. Theory of International Politics, Addison-Wesley, Reading, Mass. 

Weinberg, A, Mar. 17, 1988. "Taming Fission's Bastard," Nature 332, 213,214. 

Winder, D., Mar. 13, 19%. "Panel Attacks Britain's Beleaguered Nuclear Industry," 
Christian Science Monitor 1, p. 36. 

Wight, M. 1987. "An Anatomy of International Thought," Review of International Studies, 
13, 221-227. 

World Climate Program 1981. "On the Assessment of the Role of CO, on Climate 
Variations and Their Impact," Report of a WOIUNEPIICSU Meeting of Expens, 
Viilach, Austria, November, 1980. World Meteorological Organization, Geneva. 

Yearbook of the International Law Commkswn 1978. vol. 2. 

Young, 0. R. 1982. Resource Regimes: Natural Resources and Social Institutions, Univ. 
of California Press, Berkeley, Calif. 

Ziegler, C. E. 1987. Environmental Policy in the USSR. Univ. of Massachusetts Press, 
Amherst, Mass. 

. 

63 





65 

ORNL/TM’- 1 09 14 

1-15. 
16. 
17. 
18. 
19. 
20. 

21-23. 
24-123. 

124. 
125. 
126. 
127. 
128. 

145. 

1%. 

147. 

148. 
149. 

150. 

151. 

152. 

153. 

154. 

155. 

D. L. Feldman 
K. Bellow 
J. B. Cannon 
S. A. Carnes 
G. 0. Rogers 
J. H. Sorensen 
C. J. Coomer 
Global Environmental Studies Center 
M. P. Farrcll 
W. Fulkerson 
E. L. Hillsman 
D. W. Jones 
P. N. Leiby 

129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 

143. 
144. 

140-142. 

EXTERNAL DISTRIBUTION 

S .  Rayner 
L. W. Rickert 
G. G. Stevenson 
B. E. Tonn 
R. I. Van EIook 
T. J. Wilbanks 
R. R. Shelton 
D. E. Reichle 
P. S. Gillis 
ORNL Patent Office 
Central Research Library 
Document Reference Section 
Laboratory Records 
Laboratory Records, RC 

B. G. Buchanan, Department of Computer Science, University of Pittsburgh, 
Room 318, Alumni Hall, Pittsburgh, PA, 15260 
J. J. Cuttica, Vice President, End Use Research and Development, Gas Kcscarch 
Institute, 8600 W. Bryn M a w  Avenue, Chicago, IL 60631 
k Hirsch, President, Dynamac Corporation, The Dynamac Building, 11140 
Rockville Pike, Rockville, MD 20852 
D. E. Morrison, 333 Oxford Road, East Lansing, MI 48823 
M. Williams, Professor, Department of Economics, Northern Illinois University, 
DeKalb, IL 60115 
C. Alger, The Ohio State University, Mershon Center, 199 West 20th Avenue, 

F. Aman, Jr., Cornell University, Corncll Law School, Myron Taylor Hall, Ithaca, 

K. Araj, National Academy of Sciences, Energy, Engineering Board (EIA-254), 
2101 Constitution Avenue, Washington, DC 3,0418 
W. E Barron, Centre for Urban Studies, University of Hong Kong, Pokfulam 
Road, Hong Kong 
M. J. Bernard 111, Ph.D., Energy Systems Engineer, International Studies Officc- 
Energy Conservation, Energy and Environmental Systems Division, Argonne 
National Laboratory, 9700 S. Cass Avenue, EES/372, Argonne, 1L 60439-481.5 
R. Bradley, US.  Department of Energy, Office of Environment, SaTely, and 
Health, Room 46-036, lo00 Independence Avenue, SW, Washington, DC 20585 

Columbus, OH 43210-2399 

NY 14853-4901 



156. 

157. 

158. 

159. 

1Go. 

161. 
162. 

163. 

164. 

165. 

168. 

167. 

168. 

169. 

170. 

171. 

172. 

173. 
174. 

175. 

176. 

177. 

178. 

179. 

D. L. Brown, Associate Director for Research, Associate Director of Corncll 
IJniversity Agricultural Experiment Station, 292 Roberts Hall, Ithaca, NY 

I. Burton, International Federation of Institutes for Advanced Study, 29 Spadina 
Woad, Toronto, Ontario M5R 2S9, Canada 
L. K Caldwell, Director, Indiana IJnivcrsity, Advanced Studies in Scicncc 
Technology and Public Policy, Bloomington, IN 47401 
California Energy Clmmissiora, Library, 151 6 9th Street, MS-10, Sacramento, CA 
95814 
W. G. Callahan, Library Assistant 11, Government Publications, Campus Box 184, 
University of Colorado, Boulder, CQ 80309 
W. Callen, Michigan Public Service Commission, Box 30221, Lansing, MI 48909 
C. Casvd,  Director of Research, Economic and Social Research Council, Cherry 
Orchard East, Kembrey Park, Swindon SN2 6UQ 
k Chayes, Marvard Law School, Griswold fki!!: Room 404, 1525 Massachusetts 
Avenue, Cambridge, MA 82138 
W. C. Clark, John I;. Kennedy School of Govcrnmcnt, Harvard TJniversity, 
79 Kennedy Street, Cambridge, MA 02138 
E. W. Colglazier, Professor, En~r~gy,  Ennvironmcnt, arid Resources Center, 
University of Tennessee, 32% Soiitk Stadiaaraa Hall, Knoxville, TN 379960710 
R. Cbppodc, Staff Director, National Acadcniy of Scicnccs, Rosin NAS Gh, 
21 01 C3nstitt.ition Avcnue, NW, Washington, IIC 20418 
Y. I9aschk0, Senioi Policy Advisor, Science Stratcgyy, Science Sector, 27.5 Queen 
Street, 8th FEoor, West Tower, Ottawa, Ontarja, K1A QH5 
S. J. DcCanio, Prolessor. Department o T  Economics, University of California- 
Santa Barbara, Santa Barbara, G4 93106 
T. Diete, George Mason University, Department of S O C ~ O ~ O ~ Y  and Anthropology, 
4480 LJniversity Drive, Fairfax, VA 22030 
a. Ditz, Cornel1 University, Program on Science, Technology, and Society, 
632 Clark Hall, Ithacs, NY 14853-2.501 
J. S. Dryzek, University of Oregon, Department of Political Science, Eugene, OR 
97403 
L. F d d ,  US. Department of Energy, 1000 Indcpendence Avenue, Washington, 
DC 20585 
E>. Fcsta; ERL 106 Gloucester Place, London FV/H 3DB, United Kingdom 
W. Fischer, W A  Juelich GmbH, Postfach 19 13, D-5170 Juelich, Federal 
Repziblic of Germany 
M. Fitzgerald, University of Tennessee, Department of Political Science, 
McClung Tower, Knoxville, TN 37996-49410 
Florida Solar Energy Center, Library, 300 State Road 401, Cape Canaveral, FL 
32920 
S. 0. Funtnwicz, Joint Research Centre, Institute of Systems Engiiiecring, 
211020 Ispra (Varese), Italy 
I d -  P. Gerlach, University of Minnesota, Anthropo1q-y Department, 21 5 Ford Hall, 
224 Church Street, SE, Minneapolis, MN 55455 
M. Gir=%eck:i, US. Department of Encrgy, Energy Information Administration, 
EI-532, MS-ZCXWO, loo0 Independence Avenue, SW, Washington, DC 20585 

14853-5901 



180. 

181. 

182. 

183. 

184. 

185. 

186. 

187. 

188. 

189. 

190. 

191. 
192. 

193. 

194. 

195. 

1%. 

197. 

198. 

199. 

200. 
201. 

202. 

203. 

67 

G. T. Goodman, The Royal Swedish Academy of Sciences, Box 50085, S-104 05 
Stockholm, Sweden 
The Honorable Albcrt Gore, 393 Sen. Russell Office Building, Washington, DC 
20510 
J. A. Gritzner, World Resources Institute, 1709 New York Avenue, NW, 
Washington, DC 20006 
M. Grubb, The Royal Institute of International Affairs, Chatman House, 
10 St. Jame’s Square, London SWlY 4LE, United Kingdom 
J. Gunn, Department of Anthropology, College of Social and Behavioral Sciences, 
University of Texas-San Antonio, San Antonio, Texas 78285-0652 
P. Haas, Department of Political Science, University of Massachusetts, 
214 Thompson Hall, Amherst, MA 01003 
F. Hampson, The Normal Patterson School of International Affairs, Carleton 
University, Ottawa, Canada K1S 5B6 
A. D. Hecht, Deputy Assistant Administrator, US. Environmental Protection 
Agency, Office of International Activities, 401 M Street, SW, Washington, D C  
20460 
S. Hecht, School of Architecture and Urban Planning, Univcrsity of California, 
Los Angeles, Los Angcles, CA 90024 
C. E Hermann, The Ohio State University, Mershon Center, Columbus, OH 
43210 
A.B.M. Hoff, Shell International Petroleum Company, Limited, Group Planning 
Technology, Shcli Centre, PL/11, London SE1 7NA, United Kingdom 
J. Hosseni, 2000 E. Roger Road, #113-98, Tucson, AZ 85719 
H. Ingram, University of Arizona, Udal1 Center for Studies in Public Policy, 
1031 North Mountain Avenue, Tucson, Arizona 85721 
C. hey ,  Ccnter for Energy and Mineral Resources, Texas A&M, Collcge Station, 

H. K. Jacobson, Center for Advanced Study in the Behavioral Sciences, 
202 Junipera Serra BouIevard, Stanford, CA 94305 
S. Jasanoff, Cornell University, Program on Science, Technology, and Society, 
632 Clark Hall, Ethaca, NY 14853-2501 
B. S. Jones, Professor, Dcpartment OP Political Science, University of Missouri- 
Columbia, 113 Professional Building, Columbia, MO 6521 1 
B. Kachera, U.S. General Accounting Office, 441 G Street, NW, Room 5846, 
Washington, DC 20548 
R. k Kagan, University of California, Department of Political Sciencc, Berkeley, 
CA 94720 
J. Karas, University of East Anglia, School of Environmental Sciences, Climatic 
Research Unit, Norwich NR4 7TJ, United Kingdom 
R. E. Kasperson, CENTED, 950 Main Street, Worchester, MA 01610 
R. W. Kates, Brown University, World Hunger Program, Box 1831, Providence, 
RI  02912 
IC W. Krutilla, Assistant Professor or Environmental Policy, School of Public and 
Environmental Affairs, Indiana University, Bloomington, IN 47405 
E N. Laird, Director, University of Denver, Graduate School of International 
Studies, International Technology Analysis and Management, Dcnver, GO 

TX 77843-1243 

80208-0280 



68 

204. 

205. 

206. 

207. 

2118. 

209. 

210. 

211. 

212. 

213. 

214. 

215. 

216. 

217. 

218. 

219. 

220. 

221. 

222. 

223. 

224. 

225. 

W. H. Lambright, Director, Science and Technology Policy Pxnter, Syracuse 
Research Corporation, Merrill Lane, Syracuse, N Y 13210-4080 
HI. Lee, Executive Director, Energy and Environmental Policy Center, Haward 
IJniversity, John E Kennedy Sclaonl of Government, 79 John F. Kennedy Street, 
Cambridge? MA 02138 
K N. Lee, Yrofcssor, Institute for Erivirsnmcntal Studies, F1w-12, University of 
Washington, Seattle, WA 98985 
M. D. Levirne, Program Leader, Lawrence Berkelcy Laboratory, Energy Analysis 
Program, Binilding 90, Room 3125, 1 Cyclotron Road, Berkeley, CA 94720 
E. €3. Liebow, Battelk 14uman Affairs Research, P. 0. Box C-5395, 4000 NE 41st 
Street, Seattle, WA 98105-5428 
R. D. Lipsckutz, Director, Pacific Institute for Studies in Development, 
Environment, and Security, 1681 Shattuck Avenue, Suite H, Berkeley, CA 94709 
D. Liverman, Dcpartmcnt of Geography, Pennsylvania State University, 
302 Walker Building, University Park, PA 16802 
W. T. Maddock, The University of Wales, Dcpartment of Internatinnal Politics, 
E'englais, Aberystwyth Dyfed S Y2.3 3DB, United Kingdom 
G. Majone, Eimropcan Univeasiiy Institute, Department of Political and Social 
Science, Ratlia Fiesolana, Via dei Roccettini, 9, 1-50016 §an Domenico di Flcsole 
(Firenze), Italy 
F). Mann, Department of Political Scics"acc, University of California-%anta Barbara, 
Santa Barbara, CA 93106 
M. McCracken, Lawrencc 1,ivermore National I,aboratory, La-262, Y. 0, BOX 808, 
Livermore, CA 94550 
L. Mathiak, Ckntcr for International Cooperation and Security Studies, University 
of Wisconsin-Madison, 1120 W. Johnson Stneet, Madison, WI 53715-1045 
M. Mco, Wescarch Fellow, Science and Public Poky Program, University of 
Oklahc9rna, 601 Elm Avenue, Room 431, Norman, OK 73019 
R. I3. Miller, National Scicfice Foundation, Division of Social and Economic 
Sciencc, 18W C Street, NW, Washington, DC 20550 
I. Mintzcr, Director of Poky Research, Cxrdter for Global Change, University of 
Maryland, 7100 Baltimore Avenue, Cmllegt: l'ark, MD 20901 
J. K Mitchell, Rutgers University, School of Urban and Regional Policy, 
Department of Geography, New Brunswirk, NJ 08903 
R. C. Mitchell, Clark University, Graduate School of Geography, 950 Main Strcct, 
Worcester, MA 01610-1477 
P. Morrisette, Resources for the Future, 1616 P Street, NW, Washington, DC 
28036 
S. Nagel, Policy Studies Organization, University of Illinois at Urbana-Champaign, 
361 Lincoln IIall, 702 S. Wright Street, Urbana, IL 51801-3696 
W. A. NitLe, Visiting Scbcilar, Environmental T.aw Institute, 1616 P Street, NW, 
Washington, DC 200% 
W. O'LRary, Professor, Sehon? of Public and Environmental Affairs, Indiana 
University, Bloomington, IN 47405 
'I. O'Riordan, IJniversity of East &glia, School of Environriieintal Science, 
Norwich NR4 7TJ, United Mixigdom 



226. 

227. 

228. 
229. 
230. 

231. 

232. 

233. 

234. 

235. 

236. 

237. 

238. 

239. 

240. 

241. 

242. 

243. 

244. 

245. 

246. 

247. 
248. 

249. 

69 

J. S. Perry, Staff Director, National Research Council, 2101 Constitution Avenue, 
NW, Washington, DC 20418-0001 
A. Pou, Ministerio de  Obras Publicas y Urbanismo, Direccion General del Medio 
Ambiente, P de la Castellana 67, 28071 Madrid, Spain 
G. Richard, Keystone Center, P. 0. Box 606, Keystone, CO 80435 
J. Richards, Duke University, Department of History, Durham, NC 27701 
W. E. Riebsame, University of Colorado, Natural Hazards Center, Campus Box 
482, Boulder, CO 80309 
N. Robinson, Pace University, Ccntcr for Environmental Legal Studies, School 
of Law, 78 North Broadway, White Plains, NY 10603 
R. C. Rockwcll, Social Science Research Council, 605 Third Avenue, 17th Floor, 
New York, NY 10158 
N. J. Rosenberg, Director, Resources for the Future, Climate Resources Program, 
1616 P Street, NW, Washington, DC 20036 
T. Rosswall, Executive Secretary, Royal Swedish Academy, International 
Geosphere-Bisphere Programme, Box 50005, S-104 05 Stockholm, Swcdcn 
V. W. Ruttan, University of Minnesota, School of Agriculture, 231 Classroom 
Office Building, 1994 BuCord Avenue, St. Paul, MN 55108 
P. H. Sand, Senior Environmental Affairs Officer, UNECE, 35 rue Schaub, 
CH 1202, Geneva, Switzerland 
P. J. Scharlin, ScharlinRaylor Associates, Inc., P. 0. Box 1042, Lenox Hill Station, 
New York, NY 10021 
T. C. Schelling, John F. Kennedy School of Government, Harvard University, 
79 John F. Kennedy Street, 344, Cambridge, MA 02138 
S. H. Schneider, National Center for Atmospheric Research, P. 0. Box 3000, 
Boulder, CO 80307 
D. E. Schuh, University of Minnesota, Humphrey Institute for Public Affairs, 
Minneapolis, MN 55455 
H. Shue, Director, Cornell University, Program on Ethics and Public Life, 
632 Clark Hall, Ithaca, NY 14853-2501 
M. S. Soroos, Professor and Head, Dcpartment of Political Science and Public 
Administration, College of Humanitics and Social Sciences, North Carolina State 
University, Box 8102, Raleigh, NC 27695 
R. Stavins, Harvard University, John F. Kennedy School of Government, 
79 John F. Kenncdy Street, Cambridge, MA 02138 
P. Stern, National Research Council, Community on Behavioral and Social 
Sciences, HA 184, 2101 Constitution Avenue, NW, Washington, DC 20418 
P. S .  Thachcr, World Resourccs Institute, 1709 New York Avenue, NW, 
Washington, DC 20006 
M. Tiller, Prcsident, Tiller Consulting Group, Inc., Environmental Risk Division, 
2833 North Geyer Road, St.' Louis, MO 63131-3320 
P. Timmerman, IFIAS, 39 Spadina Road, Toronto, Ontario M5R 2S9, Canada 
J. C. Topping, Jr., President, Climate Institute, 316 Pennsylvania Avcnue, SE, 
#400, Washington, DC 20003 
S. C. Trindale, Executive Director, United Nations, Center for Sciencc and 
Technology for Development, 1 United Nations Plaza, Ncw York, NY 10017 



70 

250. 

251. 

252. 

253. 

254. 

255. 

256. 
257. 

258, 

259-268. 

J. Vandcrryn, Director, Agency for Internatioml Developmcnt, Bureau foi 
Sc~ence and Technology, Energy and Natural MCSOU~CCS, Washington, DC 20523 
M. Van Engelen, Motor Vehicle Manufacturers Association, 1620 I Street, NW, 
Suite IOOO, Washington, DC 2OCH6 
E. Vine, Lawrence Berkeley Laboratory, Energy Analysis Program, Building 90, 
Room 3125, 1 Cyclotron Road, Berkelcy, CA 94720 
K Yon Moltke, Senior Fellow, The Conservation Foundation, World Wildlife 
Fund, 1250 24th Street, NW, Washington, DC 20037 
E. €3. Weiss, Piofessor of Law, Georgetown University Law Center, 600 New 
Jersey Avenue, NW, Washington, DC 20001-2022 
E. Williams, Director, U S  Department of Er,ergy, Office of Environmental 
Analysis, Room 4.30361 (EH-22), Forrcstal, 1000 Independcnce Avenue, SW, 
Washington, DC 20585 
0. R. Young, &-Director, Center €or Northern Studies, Wolcott, VT 05680 
1,. W. Zuidema, Associate Director, International Agriculture, P. 0. Box 16, 
Roberts Hall, Camell University, Ithaca, NY 14853-5901 
Office of Assistant Manager €or Energy Research and Development, DOE-ORO, 
Post Office Box 2001, Oak Ridge, TN 37831-8600. 
OSTI, U. S. Department of Energy, Post Office Box 62, Oak Ridge, TN 37831. 


