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ABSTRACT OF DISSERTATION 

Negotiating the Global Commons: 

The Design of Economically Efficient 

International Environmental Institutions 

by Joseph Vincent Kennedy 

Standard neo-classical theory understates the important role that 

institutions play in directing economic behavior. Instead of remaining constant, 

institutions evolve over time. Transaction costs and bounded rationality make 

it possible for properly structured institutions to increase total social welfare. 

Economists such as Douglass North have shown that the evolution of 

institutions responds slowly to normal economic forces. A specific type of 

collective action is needed to manage commonly owned property. Specifically, 

the institutional framework of property rights surrounding the resource must 

succeed in transforming an open access regime threatened by the Tragedy of 

the Commons, into a common property resource that solves the Assurance 

Problem. Successful common property resource regimes are likely to share 

basic structural principles first formulated by Elinor Ostrom. 
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International environmental treaties can be analyzed as common 

property resources since nations largely act as autonomous agents and there is 

no international government capable of enforcing agreements. Because 

international law must rely on voluntary cooperation, the institutional structure 

surrounding it is at least as important as the substantive environmental goals 

nations set for themselves. The success or failure of these environmental 

treaties can be explained by the degree to which their provisions reflect the 

Ostrom institutional principles. The International Whaling Convention has had 

only limited success in preserving whale species, largely because its institutional 

structure is flawed. The Vienna Convention for the Protection of the Ozone 

Layer and the Montreal Protocol on Substances that Deplete the Ozone Layer 

have had greater success in restricting the use of chemicals such as 

chloroflourocarbons, although they are still recent. 

Efforts to address global warming, beginning with the Framework 

Convention on Climate Change, present the international community with its 

greatest challenge. It is possible that large costs will be incurred unless 

governments are able to overcome their narrow interests and agree on 

successful common action. Although it is still not clear that costly action 

would increase net welfare, any future agreement will have to reflect the 

institutional principles discussed by Elinor Ostrom 
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NEGOTIATING THE GLOBAL COMMONS: 

THE DESIGN OF ECONOMICALLY EFFICIENT 

INTERNATIONAL ENVIRONMENTAL INSTITUTIONS 

As natural social scientists, we need to understand the human sources 
of these global changes, the potential damage they cause to natural and 
economic systems, and the most efficient ways of alleviating or removing the 
dangers. Just as towns in times past decided on the management of their 
grazing or water resources, so must we today and in the future learn to use 
wisely and to protect economically our common geophysical and biological 
resources. This task of understanding and controlling interventions on a global 
scale can be called managing the global commons. (Nordhaus 1993: 11) 

The first research priority is to initiate a large-scale program of research 
on the design of institutions capable of implementing incentive compatible 
resource management policies and programs. By incentive compatible 
institutions I mean institutions capable of achieving compatibility between 
individual, organizational, and social objectives. A major source of the global 
warming and environmental pollution problem is the direct result of the 
operation of institutions which induce behavior by individuals, and public 
agencies that are not compatible with societal development — some might say 
survival — goals. In the absence of more efficient incentive compatible 
institutional design, the transaction cost involved in ad hoc approaches are 
likely to be enormous. (Ruttan 1990: 128) 
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PREFACE 

This dissertation examines the central role institutions play in facilitating cooperative 

behavior among individuals. More specifically, it discusses how international treaties can 

create an institutional framework in which sovereign nations can undertake collective action to 

address common environmental problems. 

To examine treaties in this specific setting, the dissertation uses economic theory on the 

institutional problem of common property resources (CPRs). It applies this theory to two 

existing environmental agreements to determine whether the theory helps to explain the 

following questions; (1) what problems did international negotiators face in achieving 

agreement? (2) what determined the structure of the treaty they eventually implemented? and 

(3) why was the treaty successful or unsuccessful in managing the international common 

resource? 

After examining these two case studies, the dissertation applies the theory to the 

current negotiations on a treaty to address global warming. It looks at the institutional hurdles 

to such a treaty and examines specific components of an agreement which could help nations 

overcome these hurdles. 
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The Problem of Social Cooperation 

Human beings are in large part social animals. Without successful cooperation, the 

viability of modern civilization, including economic markets, is doubtful. The central question 

behind much of the analysis of this dissertation is: Why do individuals cooperate and how can 

we increase cooperation in a society, while at the same time maintaining a maximum amount of 

the personal freedom that leads to economic progress and personal fulfillment? Although the 

field of economics has not traditionally stressed these problems, many of the standard 

assumptions of neoclassical economics assume that they have been successfully answered. 

The complexity of modem society depends on a large amount of individual 

cooperation, often in unplanned and informal ways. Complexity and informational hurdles 

impose serious limits on the degree to which the necessary coordination of behavior can be 

imposed by a central government. Increasingly, key sectors of society rely on voluntary 

cooperation by individual agents, often in an unsupervised setting. 

Yet individual cooperation is hardly assured. People are also driven by selfish motives 

which may lead individuals or groups to cease cooperative behavior and act in their own 

interest. This tendency to act in one's own self-interest is central to neoclassical economic 

theory. There is a limit on the degree to which individuals will sacrifice their own interests to 

engage in collective action. 

Much of the theory contained in this dissertation attempts to reconcile these two 

opposing forces: the one toward cooperation and the other toward self-interest. The 

theoretical solution lies in the successful design of institutions that maximize the degree to 

which individuals, each acting in their own self-interest, end up working cooperatively to reach 

common goals. 
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The Importance of Studying Economics in an Institutional Setting 

Neoclassical economics traditionally assumes away most of the issues that motivate this 

dissertation. Although economists admit that institutions matter in the real world, any 

parameters which might measure them are usually assumed to be exogenous. If institutional 

parameters do not change, then institutional analysis is not needed to select the proper 

economic policy. 

The problem is not limited to the fact that economists treat institutions as exogenous 

variables, unaffected by economic behavior. The common assumptions of perfect competition 

and the absence of transaction costs bar institutions from affecting economic behavior. In 

certain cases this omission is justified in order to simplify the problems being examined. In 

other cases, omission of institutional factors can lead to the selection of policies which conflict 

with the interests of individual economic actors and are thus unlikely to survive long. 

Institutions affect economic behavior in fundamental ways. Perhaps the most 

important is their role in shaping expectations. Over the last two decades, economic theory has 

concentrated more closely on the role expectations play in the economic decisions of 

individuals. By affecting the nature and degree of certainty regarding these expectations, 

institutions cause individuals to change their economic behavior. Institutions are therefore 

important economic variables. Economists should ignore them only when a careful analysis 

shows that the questions being examined are unlikely to change the role institutions play in 

affecting economic behavior. 

Integrating institutional analysis into economic theory should also make economics 

more relevant to policy decisions. Economic and social policy must be formed within existing 



institutions. A better understanding of how institutions shape human behavior will allow 

economists to recommend certain policies over others based on how these policies are likely to 

affect individual incentives when placed within the existing institutional framework.1 

The Importance of International Environmental Agreements 

Over the last three decades, environmental issues have gained increasing attention. At 

first, concern for environmental problems was confined largely to the developed nations. This 

was partly because the earliest problems, such as air pollution and hazardous waste, tended to 

rise with the level of industrialization and therefore were more prevalent in the more 

industrialized nations. 

Less developed countries often viewed concern over the environment as a luxury good 

only wealthy nations could afford to purchase. More recently, however, developing countries 

have come to view environmental preservation and economic growth as potentially 

complementary goals. At the same time, the scope of environmental concern has expanded to 

include issues such as ocean dumping, ozone depletion, and global warming that are beyond 

the ability of any one nation to solve. 

The increase in global concern over the environment, together with the rise of certain 

environmental issues of a truly international nature has led to increased negotiations on 

international treaties. The goal of these negotiations is to attain agreement on collective action 

1 "Economic policy consists of choosing those legal rules, procedures, and administrative 
structures which will maximize the value of production. However, discovering the 
effects of varying the legal position on the working of the economic system is not easy, 
although progress is being made as a result of the researches of economists engaged in 
the new subject of' law and economics.'" (Coase 1988, 28) 

xi 



to address these problems. This dissertation focuses on these international environmental 

treaties as case studies of institutional innovation designed to allow individual nations to take 

collective action over common property resources. 

International environmental agreements are almost perfect examples of the economic 

problem of collective action to manage common property resources. Under international law, 

nations are sovereign entities. Although coercion is not completely absent from international 

politics, in most areas national governments are free to set their own policies and cannot be 

forced to desist from or engage in any behavior without their consent. If there is to be 

international governance, nations must govern themselves. 

In explaining the consensual nature of international law, one must discuss the absence 

of coercive power. Power in international politics is almost exclusively located at the level of 

the nation-state. Although international agencies such as the United Nations and the 

International Court of Justice exist to help shape international law, they lack the power to 

coerce compliance by national governments. Absent this coercive power, it is difficult for a 

majority of nations to enforce a common agreement on nonconsenting nations. 

Achieving cooperation among nations is perhaps more difficult than achieving it among 

individuals within one nation. Agreements to undertake collective action are likely to be easier 

in small groups where the individual actors are relatively homogeneous. The number and 

diversity of nations is likely to increase the difficulty of achieving international agreement. 

Nations differ widely in size, ethnicity, cultural background, ethical and religious beliefs, and 

level of economic development. 

Perhaps most important, potential international action on issues such as ozone 

depletion and global warming have important economic consequences for the nations engaged 
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in negotiations. Both the costs of potential environmental harm and collective action to 

prevent it are large. Economic theories on collective action over common property resources 

have not been applied to these issues. Yet these theories can shed light on the institutional 

problems negotiators must overcome to achieve the proper degree of international agreement. 

The Environment as a Common Property Resource 

This dissertation applies economic theories on the management of common property 

resources to environmental treaties. As discussed above, international law regards national 

governments as sovereign entities. Although nations are bound by international law, this law is 

generally consensual. In other words, international law is generally limited to what national 

governments have agreed to be bound to. Nations are generally not bound by provisions which 

they have not agreed to. 

In each of the environmental issues discussed in this dissertation, individual nations are 

unable to solve the problem by acting alone. Since no one nation can substantially eliminate the 

problem, no nation has an incentive to try, absent agreement by other nations. Although the 

full cooperation of every nation may not be necessary, an effective solution will require 

collective action by a substantial majority of those nations whose actions contribute to the 

problem 

Whaling bears many similarities to the problem of overgrazing used to describe the 

Tragedy of the Commons (Mandel 1980). Whales are a renewable resource that can be 

harvested to produce an economic benefit. Excessive whaling threatens to exhaust this 

resource, thus creating a common interest in collective action. Successful collective action 

must inevitably overcome the interest of individual nations in maximizing their share of the 
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harvest. Recently, however, international agreement has been complicated by a growing view 

that denies the moral legitimacy of harvesting whales. 

In many ways the earth's atmosphere also is a perfect common property resource. Due 

to the weakness of international law and the ease of access to the skies, nations face virtually 

no limits on their ability to emit substances into the atmosphere. There is truly common access. 

Weather currents and air streams mix the atmosphere uniformly within a fairly short 

time. As a result, emissions from one nation quickly affect the global community. Although 

some forms of pollution, such as acid rain, may be limited to specific regions and others, such 

as ozone depletion and global warming, may be marginal except over long periods of time, they 

are all shared by other nations. Together with the ease of access, the presence of externalities 

creates the need for common resource management. The costs of increased emissions by any 

one nation are borne largely by other nations. Similarly, the benefits of reduced emissions are 

also shared by alL However, if we regard the amount of emissions as positively linked to 

economic growth, the benefits of higher pollution accrue solely to the nation from which they 

come, in the form of higher production and income levels. 

The common property nature of the atmosphere and the principle of national 

sovereignty ensure that any effective agreement to control atmospheric emissions must take the 

form of collective action. Any such agreement will immediately face enforcement problems. 

Since there is no international government capable of enforcing compliance with such an 

agreement, the international community must police itself Effective provisions for monitoring 

and enforcing compliance must be part of the collective agreement itself 

A central tenet of this dissertation is that economic and environmental institutions 

created to address the international environmental problems discussed here will have a greater 
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chance of success if they focus on solving the unique problems posed by common property 

resources. The provisions of any successful international agreements must be tailored to the 

specific context in which they occur. The context of efforts to preserve the whales and the 

atmosphere is largely described by the nature of common property resources. 

Analysis of the institutional setting within which economic decisions are made should 

give policy-makers a clearer understanding of the economic forces that support or erode 

agreements to take collective action. Greater attention to the way in which specific 

institutional settings influence the economic incentives of individual agents should help policy

makers design institutions that encourage cooperative behavior with a minimum amount of 

coercion. 

This dissertation attempts to fill this need by presenting sound institutional principles 

that will increase the likelihood of successful collective action to deal with global warming. 

Given the uncertainty surrounding the topic, one of the key requirements will be the design of 

institutions that increase the tie between the advancement of scientific knowledge and 

agreement on verifiable and enforceable national responses. 

A Summary of the Dissertation 

The logic by which the dissertation proceeds is simple. First, the solution to many 

economic problems, including the international environmental ones discussed here, involves 

externalities and therefore requires collective action. Externalities are a standard feature of 

economic theory. Second, in order for successful collective action to exist, a number of 

conditions must be met. These conditions are subject to logical analysis through economic 
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principles, using tools such as game theory. These conditions are likely to be met if the 

institutional framework surrounding collective action complies with certain design principles. 

The goal therefore is to develop institutions, in this case successful international 

environmental treaties, that incorporate the design principles to satisfy the conditions of 

collective action. Occasionally these institutions evolve as a natural response to economic 

forces. Often, however, some degree of conscious design is required. The case studies 

examined in this dissertation shed light on the usefulness of a set of design principles that can 

help make collective action in other cases, most notably global warming, possible. 

Chapter 1 presents a theory of institutional evolution. This theory draws on the work 

of several prominent economists to show why institutions matter and how they help individual 

agents increase their welfare. Maximization of economic welfare is subject to severe 

informational constraints and high transactions costs. Successful institutions help individuals 

overcome these constraints. But they impose their own constraints on individual behavior. 

The institutional framework represents a balance between the costs and benefits of collective 

action. 

Chapter 2 develops the theory of collective action in a certain type of case: common 

property resources. Basic neoclassical theory predicts that attempts to collectively manage a 

resource will fail due to the conflict between each individual's interest and that of the group. 

The theory of collective action explains how this conflict can be overcome. Successful 

collective action must satisfy three conditions; those of existence, establishment, and stability. 

Empirical research of successful collective management regimes suggests eight institutional 

design principles for meeting these conditions. 
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International environmental treaties can be viewed as common property resources. 

Chapter 3 examines the International Whaling Convention signed in 1946. The Whaling 

Convention failed to significantly slow declines in the population of important whale species. 

This failure was due to several structural defects in the agreement. The most serious of these 

was the absence of a true consensus on what the Convention was supposed to accomplish. 

This lack of consensus produced a weak agreement which lacked important monitoring and 

enforcement powers. 

Chapter 4 examines the more successful efforts to hah depletion of the ozone layer by 

chloroflourocarbons. Although it has not been fully implemented, the Montreal Protocol on 

Substances that Deplete the Ozone Layer calls for the developed countries to completely phase 

out the use of the most harmful chemicals by 1994. Agreement on this goal was closely linked 

to the development of a scientific consensus on the need for such action. This consensus 

ultimately persuaded policy officials and resulted in an agreement that closely adheres to the 

design principles. 

The most difficult, and potentially most serious, international environmental problem 

involves the threat of global warming from the emission of carbon dioxide and other gases. 

Chapter 5 examines the scientific and economic literature on global warming to see whether 

collective action is called for. Chapter 6 examines the institutional structure of the Framework 

Convention on Climate Change signed in 1992 and discusses how a more ambitious agreement 

could be successfully designed if more costly collective action becomes warranted. 
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CHAPTER ONE: 

A THEORY OF INSTITUTIONAL EVOLUTION 

How can it be that institutions which serve the common welfare and 
are extremely significant for its development come into being without a 
common will directed toward establishing them? (Menger 1963, 146) 1(italics 
omitted) 

Introduction 

Integrating institutional theory into economics is important for two reasons. First, 

individuals' economic decisions depend upon the institutions surrounding them Institutions 

shape incentives and constrain behavior. Some institutions inhibit cooperation while others 

facilitate it. Second, institutions change in response to changes in the economy. This change 

occurs indirectly. Institutions depend on collective action by individuals. When economic 

circumstances change, individuals alter their behavior and hence alter the collective action 

supporting existing institutions.2 Though indirect, this feedback effect can be significant in a 

world of rapid economic and technological change. 

Menger terms this perhaps the most noteworthy problem of the social sciences. Id 

2This parallels the famous "Lucas critique" of macroeconomic modeling (Lucas 1976). 
Traditional modeling assumed that the principal variables in econometric models would not 
change as the policy was altered. Lucas pointed out that, when individuals are free to act on 
their expectations, basic parameters of the model will vary with the type of public policy 
individuals expect the government to pursue. Although seldom included in econometric 
models, these basic parameters include the institutional structures of the economy. Of course, 
forces other than government policy affect institutional structures. Over the long-term, 
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Institutions versus Organizations 

Robert North distinguishes institutions from organizations: "institutions are the rules of 

the game in a society or, more formally, are the humanly devised constraints that shape human 

interaction. [They] include any form of constraint that human beings devise to shape human 

interaction." (1990a, 3-4)3 Organizations, on the other hand, are: "groups of individuals bound 

by some common purpose to achieve objectives." (North 1990a, 5) Other social scientists 

define institutions to include organizations (Keohane, Haas, and Levy 1993, 5; Ruttan 1984, 

549). 

Institutions and organizations are both examples of collective action. Both exist only 

as the coordinated action of numerous individuals. Because institutions are not independent 

actors, they matter only to the extent that they affect the actions of individuals. Although 

North defines organizations to have a separate legal existence apart from their members, an 

organization with no members is still a useless shell. 

We will accept North's distinction between institutions and organizations. Both 

provide a structure for human interaction (North 1990a, 4). Institutions, however, represent 

institutions should be viewed as endogenous variables that respond to a variety of market 
forces (See, Hayami and Ruttan 1985). 

3Oran Young adds that: 

The distinguishing feature of all social institutions, including international 
regimes, is the conjunction of convergent expectations and patterns of behavior or 
practice. 

In a general way, social institutions and their constituent behavioral 
conventions constitute a response to coordination problems or situations in which the 
pursuit of interests defined in narrow individual terms characteristically leads to socially 
undesirable outcomes. (1983: 94, 97) 
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the general rules of the game affecting all actors, both individuals and organizations. Whether 

they evolve or are consciously created, institutions shape the available economic choices 

(Coase 1960). Although institutions, as defined by North, affect the behavior of individuals 

and organizations, they are incapable of motivated behavior in their own right. Organizations, 

on the other hand, represent a purposeful attempt by individuals to take advantage of existing 

opportunities by acting together. They are an alternative to the market for allocating resources 

and coordinating behavior (Williamson 1991). Organizations also play a greater role as 

independent economic actors (Tullock 1965). As actors they can influence how the 

institutional framework evolves (North 1990a, 5). 

This dissertation looks almost exclusively at national governments as independent 

actors. Although national governments represent a variety of domestic interest groups, 

international law gives governments an almost exclusive right to speak for their citizens. The 

ability of domestic groups to affect international law is limited, except to the extent that their 

positions become government policy. Although governments have created a few international 

organizations, these organizations are still too weak to play a strong independent role in 

influencing the institutional framework. 

The distinction between institutions and organizations is less important in the study of 

international environmental agreements such as global warming because the existing 

institutional framework is underdeveloped and the organizations are relatively new. Although 

existing organizations like the United Nations Environment Programme and the World 

Meteorological Organization may have some coordinating impact on the negotiations, any final 

agreement is likely to reflect mainly the individual interests of the nations that negotiate it. Any 

new organizational structure created to assist in the negotiations or to help implement a treaty, 

will also largely reflect national interests, at least initially. Examining the potential role of these 
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collective organizations would add little to the analysis of international environmental 

institutions. 

A divergence may arise over time between these national interests and those of a 

growing bureaucracy within the international organization. As discussed in Chapter 6, any 

agreement to reduce greenhouse emissions will probably require new organizations. While the 

creation of a new organization is not inevitable, successful collective action on global warming 

requires ongoing efforts to exchange information and to monitor and enforce its provisions. 

Even if a new organization is not created, as these practices become routinized and acquire 

momentum, those conducting the monitoring and enforcement will discover a vested interest in 

maintaining it similar to that of an organizational bureaucracy. 

This dissertation sidesteps the problem of bureaucratic interests within any new 

organization and concentrates solely on the actions of national governments. We assume either 

that all common action is negotiated directly, outside of any central organizational structure, or 

that any organizational structure strictly limits itself to the scope of the international agreement. 

In other words, any organization created by national governments to facilitate their 

negotiations is assumed to lack goals or influence of its own apart from those of the nations 

that create it. Organizations of some sort may still be used to help in the negotiations in order 

to lower transactions costs. But their existence will not affect the substantive nature of any 

final agreement on collective action. National sovereignty and the lack of policing powers to 

enforce international law make this a reasonable assumption.4 

4This assumption is not always justified, however. In many cases international organizations 
have distinct interests of their own, separate from those of the individual nations that created 
them. Their participation in the negotiations can strongly affect the final outcome. Moreover, 
their continued existence after an agreement has been reached is likely to affect its evolution. A 
good example is the prominent role the United Nations Environment Programme played in 
guiding the ozone negotiations (Petsonk 1990). 
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Institutions in Neoclassical Theory 

The neoclassical theory traditionally taught in graduate school downplays the role of 

institutions in shaping economic behavior.5 Most economic models treat institutions as static, 

exogenous parameters that do not affect economic behavior.6 While often appropriate, 

continued avoidance of the role of institutions fosters the belief that institutional parameters 

underlying the model are more stable than they actually are. 

Even policy-related research often assumes that the institutional setting plays no role in 

shaping individual and collective economic decisions. As a result, economists seldom include 

institutional considerations in the analysis given to policy-makers. This gives both groups a 

false confidence in the ability to predict the economic effect of even minor policy changes. 

Reluctance to integrate institutional behavior into the main body of economic theory is 

partly due to difficulties of modeling and quantifying institutional factors. The basic problem is 

more fundamental, however. Two underpinnings of much neoclassical work jointly exclude 

any significant role for institutions. 

5Prominent founders of neoclassical theory have, however, analyzed the structure and 
development of human society (Stiglitz 1991; Samuelson 1993; Arrow 1994), recognizing 
institutional theory as an area worthy of further development. 

6Thrainn Eggertsson states that: 

Price theory or microeconomics, in its conventional form, treats organizations 
and institutions the same way as it treats the law of gravity: These factors are implicitly 
assumed to exist but appear neither as independent nor as dependent variables in the 
models....However, unlike the law of gravity, organizations and institutions are not 
invariant; they vary with time and location, with political arrangements and structures 
of property rights, with technologies employed, and with physical qualities of 
resources, commodities, and services that are exchanged (1990, xi). 
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The first is the assumption of perfect competition. In perfect competition each market 

consists of numerous sellers and buyers, each acting without regard for the actions of others. 

This produces a single market price for each good. Individual producers or consumers cannot 

affect market price or structure by taking collective action. Occasionally this assumption is 

dropped, as in the study of oligopoly or public goods. In these cases economists recognize that 

collective action may be effective. The possibility of collective action in turn provides a role for 

institutions. 

The second assumption involves the absence of transaction costs. These are the sum of 

the cost of defining goods and services and the cost of enforcing exchanges (North 1990b, 

184). Coase declares that "without the concept of transaction costs, which is largely absent 

from current economic theory, it...is impossible to understand the working of the economic 

system, to analyze many of its problems in a useful way, or to have a basis for determining 

policy." (1988, 6) 

With perfectly-specified property rights and zero transaction costs, individuals will 

always agree to take actions that maximize their collective well-being, even if this involves 

complex collective agreements (Coase 1960). Monitoring and enforcement of agreements is 

also assumed to be costless. Institutions, especially property rights, do affect the distribution of 

economic gains, but they cannot affect total wealth. Institutional theory depends heavily on the 

existence of various transaction costs. 

Economists have never totally neglected the role of institutions, however. The theory 

reviewed here and in the next chapter incorporates the work of at least five winners of the 

Nobel Prize in Economics. A significant and growing section of the profession has always 

regarded institutional issues as very important. Institutional theory has occupied the minds of 

6 



some of the best economists and has enriched the profession's contribution to the making of 

public policy. 

The Role of the Individual 

The individual is at the center of modern institutional theory. Each individual possesses 

a large variety of wants and needs. Together, the existence of these wants creates a flow of 

actions that drives all economic and most social behavior. Individuals generally act to satisfy 

their wants. Similarly, organizations are assumed not to have interests apart from those of their 

individual members (Buchanan and Tullock 1962: 12-13).7 The myriad decisions of individuals 

seeking to maximize their personal well-being underlies all collective action.8 

By definition, institutions ultimately consist of individual actions. Over the long-run 

public support is essential to the success of any economic or political order. Pressures for 

institutional change increase whenever existing institutions produce outcomes that diverge 

from the interests of individuals. Even where these individuals do not constitute a majority, we 

can expect the pressure for change gradually to have an effect on the institutional framework. 

This is most true in political democracies and open markets, since individuals have wide 

freedom to choose among alternatives. 

Especially where an organization has an established bureaucracy or the actions of its leaders 
are not fully transparent, the organization may use its power to pursue goals apart from those 
of the individuals that created it (Tullock 1965). Even then, however, individual interests are 
the motivating force. 

8This contrasts with Rawls' theory of society in which men act, at least partially, based on 
notions of justice and fairness, even if this impairs their own interests. In Rawls' eyes: "the 
successful carrying out of just institutions is the shared final end of all the members of society, 
and these institutional forms are prized as good in themselves." (1991, 527) 
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Hayek (1948) argued that, in the long-run, institutions cannot be imposed from above 

with little regard for how they affect the economic incentives of individuals. In a rapidly 

changing world where global communications quickly inform individuals of alternative choices, 

institutions that lack the support of those subject to them are unlikely to last long. The goal for 

policy-makers is therefore to create institutions that are consistent with the motivations of 

individual actors and that harmonize individual and collective economic interests (Hayek 1948, 

11-13; Buchanan and Tullock 1962, 305). These institutions must combine enough stability to 

allow individuals to form expectations and coordinate their actions with sufficient flexibility to 

adapt to changing conditions.9 

The assumption that even the highest institutions respond to uncoordinated action by 

the agents that form them is even more justified for an analysis of international institutions. 

Without their own coercive power, international institutions depend on the continued voluntary 

support of individual nations. In participating at the international level each nation generally 

pursues its own interests (Strange 1983). Yet, most of the existing literature on environmental 

treaties implicitly assumes nations should act to protect the general interest, even if cooperation 

requires setting aside the pursuit of individual gain. This assumption threatens to confuse the 

analysis of how nations can reach workable agreements. 

9"Our society is changing, and law, if is to fit society, must also change. Our society is 
stable, else it would not be a society, and law which is to fit it must stay fixed. Both truths are 
true at once. Perhaps some reconciliation lies along this line; that the stability is needed most 
greatly in large things, that the change is needed most in matters of detail" (Llewellyn 1951, 
72) 
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Bounded Rationality 

It seems obvious that the fulfillment of "wants" and "needs" is a prime motivator of 

human behavior. Microeconomic theory goes further and assumes that individuals maximize 

their utility. In the words of Herbert Simon: 

Man is assumed to have knowledge of the relevant aspects of his environment which, if 
not absolutely complete, is at least impressively clear and voluminous. He is assumed 
also to have a well-organized and stable system of preferences, and a skill in 
computation that enables him to calculate, for the alternative courses of action that are 
available to him, which of these will permit him to reach the highest attainable point on 
his preference scale. (1955, 99) 

For such individuals, institutions are of limited use. This model is likely to work well in 

simple or slow-moving situations where individuals can easily find the best alternative available 

to them and implement it before it becomes obsolete. It does not accurately describe human 

behavior in a complex and rapidly changing world, however. 

As complexity and the pace of change increase, explanations of human behavior must 

increasingly rely on the mechanisms and processes that people use to relate themselves to their 

environment and to achieve their goals (Simon 1959, 279; 1978, 8-9). The presence of 

transaction costs and the shortage of time within which to make decisions make it extremely 

difficult for individuals to make "the" right decision. Instead, they struggle with limited 

resources to achieve the best outcome possible, even as the circumstances surrounding them 

change their desired target: 

Human beings ... do not behave optimally for their fitness, because they are 
wholly incapable of acquiring the knowledge and making the calculations that would 
support optimization. They do not know all of the alternatives that are available for 
action; they have only incomplete and uncertain knowledge about the environmental 
variables, present and future, mat will determine the consequences of their choices; and 
they would be unable to make the computations required for optimal choice even if 
they had perfect knowledge (Simon 1993, 156). 
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Limited problem-solving resources (computational power, time, information, and other 

transaction costs) inevitably lead to a gap between the real world and the world perceived by 

the individual (Simon 1987, 27). It is within this perceived world, that the individual tries to 

achieve his goals.10 

Bounded rationality discards the assumption that individuals seek to optimize their 

welfare in any objective sense. Instead, individuals "satisfice" rather than optimize (Simon 

1956, 129). Given scarce problem-solving resources, eventually the gains of further 

improvement no longer justify the resources required to achieve it. In a dynamic setting the 

outcome that eventually evolves is likely to fall well short of perfection (Nelson and Winter 

1982,154): 

A historical process of evolutionary change cannot be expected to "test" all 
possible behavioral implications of a given set of routines, much less test them all 
repeatedly. It is only against the environmental conditions that persist for extended 
periods (and in this loose sense are "equilibrium" conditions) that routines are 
thoroughly tested. There is no reason to expect therefore, that the surviving patterns of 
behavior of a historical selection process are well adapted for novel conditions not 
repeatedly encountered in that process. In fact, there is good reason to expect the 
opposite, since selection forces may be expected to be "sensible" and to trade off 
maladaptation under unusual or unencountered conditions to achieve good adaptations 
to conditions frequently encountered. In a context of progressive change, therefore, 
one should not expect to observe ideal adaptation to current conditions by the products 
of evolutionary processes. 

Some economists retain the assumption that individuals optimize, but subject this 

requirement to the constraint of information costs (Eggertsson 1990, 76-77). In a dynamic 

setting, however, bounded rationality explains why institutional change often lags far behind 

1 0Most economic theories assume individuals act only to maximize their own utility, 
irrespective of how it compares to that of others, and that information is shared openly. 
Instead, humans have a high propensity for opportunism, further complicating any attempts at 
collective action. The problem of collective action is therefore to economize on bounded 
rationality while safeguarding against opportunism (Williamson 1986,177). 
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changes in other areas of the economy. This explanation lies in the staying power of the 

perceptual models that guide individual action. If the psychological needs for stability and 

familiarity lead individuals to change their perceptual models at a slower rate than that of 

outside events, the models may persist in guiding behavior long after they have lost objective 

relevance. 

Faced with these difficulties, individuals must decide when and where to use scarce 

problem-solving resources to improve their welfare. As stated above, these resources include 

information, computational ability, and time (Simon 1978: 13). Since each individual faces a 

variety of wants, he must allocate resources to those problems that are most important and 

have the best chance of a solution. Many of the resources are devoted to a search for 

additional options before a final decision is made (Downs 1957, 210-12). Usually the 

individual must act before all options have been found, however. 

The Role of Perceptual Models 

Individuals form perceptual models for several reasons. First, individuals must make 

decisions in an uncertain environment. Uncertainty can arise from the lack of perfect foresight 

and knowledge as well as from human inability to solve complex problems containing a large 

number of interdependent variables (Alchian 1950). The possible interactions between millions 

of individuals and groups create an infinite number of alternatives. Finding the optimal 

alternative is beyond the computational ability of humans (Simon 1955, 104; 1959, 272-73).11In group situations, an individual optimum may not even exist. Where individual decisions 

are interdependent, the environment changes even as one chooses (Simon 1978, 9). Optimal 

behavior may be meaningful only in the context of a group decision. Any collective action can 

once again create a divergence between individual and group interests, however, if individuals 

have an incentive to defect from group decisions and pursue their own course of action. 
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Time constraints usually restrict the amount of information that can be gathered before a 

decision must be made. 

A second explanation involves the presence of information costs. Problem-solving 

resources are scarce, and therefore costly. The choice of an optimal course of action requires 

information on the circumstances of the decision and the alternatives available. Since 

information-gathering is not costless, individuals must weigh the cost of additional information 

against the expected improvement in the ultimate decision (Simon 1955, 106). Factors 

influencing whether it is cost effective to gather more information include; the relative cost of 

making an incorrect decision, the relevance of the information being gathered, and its cost 

(Downs 1957, 215-16). Once again, although it is possible to view this as a case of optimizing 

behavior subject to a resource constraint (due to the cost of information), the individual seldom 

knows in advance the costs of additional information or the probability of the information 

leading to an improvement in welfare (Simon 1955: 112). A large gap may exist between 

optimal and actual behavior because the cost of improving one's position may be higher than 

the gains associated with it. 

Path dependence also affects individual action (Simon 1955: 113). Individuals do not 

always know the full consequences of their actions. Although they may realize that their plans 

are subject to unforeseen changes, it is not always easy to undo decisions once they are made.12 

The decision to go to law school significantly affects one's career options, even if it later 

becomes clear that medicine is a more rewarding profession. Although individuals always 

attempt to improve upon their current situation, the long-run course of action is unlikely to 

appear well thought out to an observer arriving late on the scene. 

1 2This effect is similar to the traditional economic concept of irreversibility. 
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individuals increase the power of their information by forming mental models and 

developing modes of behavior to help them in their decisions (Alchian 1950). One way of 

doing this is to decide beforehand what level of accomplishment is readily obtainable with 

regard to a certain want or need. This mental aspiration level may be more or less optimistic 

than reality justifies. Attainment of one's aspiration level at the expected cost is usually taken as 

an indication that it would not be effective to expend additional resources to attain a higher 

level. Selection of the aspiration level itself adjusts gradually in response to the difficulty with 

which it is attained (Simon 1978, 10). 

Perceptual models take advantage of the tradeoff between the benefit of spending 

additional resources to improve a specific decision and the cost of those resources. By helping 

individuals classify certain situations and experiences, they conserve the resources spent on any 

one decision at the risk that a misapplication of the rule will cause the individual to make a poor 

decision.13 Rules that prove less successful at helping individuals achieve their goals are 

discarded. New rules may be generated spontaneously or from combinations of old rules 

(Holland and Miller 1991). Perceptual models strongly resemble institutions in the role they 

play. 

13Nelson and Winter find that: 

there is in a sense a tradeoff between capability and deliberate choice, a tradeoff 
imposed ultimately by the fact that rationality is bounded. The advantages of skill are 
attained by suppressing deliberate choice, confining behavior to well-defined channels, 
and reducing option selection to just another part of the program There are attendant 
risks that the thing done well may be the wrong thing, or that unnoticed contextual 
abnormalities may be rendering the performance ineffective or irrelevant. There are, on 
the other hand, advantages to being open-minded, deliberate, and wary in the choice of 
actions at all levels of detail — but there are attendant risks of being tardy, poorly 
coordinated, and unskillful in action itself (1982, 85) 
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Thomas Kuhn has described how these perceptual models change over time to adapt to 

and assimilate new information (1970, 62-64).14 Individuals constantly compare their 

aspiration level to their actual circumstances and devote resources to achieving the former 

(Simon 1955, 111). In a given problem, the choice of the aspiration level, the cost of searching 

for new ways of achieving the solution, and the difficulty (cost) with which the goal is attained 

interact with each other. If the individual finds it easy to achieve and surpass his aspiration 

level, he is likely to raise it. At the same time, he may decide to devote fewer problem-solving 

resources to the search for alternative courses of action to surpass that level, devoting them 

instead to the solution of other problems. 

If, on the other hand, the individual experiences difficulty in approaching his 

satisfaction level, one of two things will happen. The individual may persist in attaining his 

original aspiration level by devoting additional resources to its achievement (Simon 1955: 112). 

Otherwise, he must lower his expectations, possibly shifting resources to problems where the 

attainment of his aspirations is proving easier. This process of adjustment takes time, however. 

If it occurs too slowly, emotional behavior such as apathy or aggression may replace rational 

adaptive behavior (Simon 1959, 263; Loasby 1986, 47-50). When the difference between 

perception and the internal model becomes too great, a sense of crisis can develop, which may 

make action impossible. Resumption of normal behavior then depends upon the emergence of 

a new paradigm capable of guiding one's actions.15 As a problem becomes more difficult over 

14"What a man sees depends both upon what he looks at and also upon what his previous 
visual-conceptual experience has taught him to see." (Kuhn 1970, 113). The society's informal 
norms and morals play a large role in shaping this experience. 

15Where an individual's perceptions differ radically from his pre-set notion of the world, 
internal pressure, sometimes extreme, arises for an ex post rationalization of the divergence 
(Akerlof and Dickens 1982; Lazear 1991, 106). Cognitive dissonance serves as a continuous 
reality check, forcing the perceived world to track reality. 
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time, we can expect the individual to devote more problem-solving resources, including 

institutional resources, to its solution. 

Both the choice of aspiration levels and the difficulty of achieving them are heavily 

influenced by the surrounding environment (Simon 1956, 130). This includes, of course, the 

institutional framework. Where successful collective action helps an individual achieve his 

satisfaction level, he may decide to devote resources to solving other problems instead of 

attempting to maximize his welfare by defecting from the agreement, possibly leading to its 

collapse. In short, once a certain level of satisfaction is reached, individuals may prefer to 

spend their effort on remaining problems rather than attempting to strictly maximize their 

position. This may explain why few individuals defect from successful collective efforts even 

though they might improve their position by doing so. 

Individuals may attain a high degree of welfare without attempting to optimize in a 

strict sense. The adaptation of institutions or individual behavior patterns to goals is not 

necessarily conscious or intended (Simon 1978, 3). Given the uncertainty and complexity 

involved, several methods of groping or melioration may come close to explaining actual 

behavior (Simon 1956). Individuals compare rates of return, shifting toward alternative models 

that show greater success (Herrnstein 1991). As long as competition is involved, optimization 

may be possible even if no one individual is consciously attempting it (Alchian 1950; Nelson 

and Winter 1982). 

In this context, the standard for success is not perfection. It is "functionalism". 

Individual behavior is functional if it contributes to certain goals, such as individual pleasure or 

the attainment of basic wants. Likewise, an institution is functional if reasonable men might 

create and maintain it in order to achieve social goals (Simon 1978, 3). The incentive to create 
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functional institutions can be extremely powerful even if the existing institutional framework 

attempts to block innovation (De Soto 1989). 

Organizations 

Individuals attempt to satisfy their wants in a variety of ways. One possible way is to 

join an organization of individuals sharing similar goals. Organizations structure human 

interaction. They group people into larger collectives that both constrain and magnify 

individual decisions. Individuals within an organization find that their scope of action is often 

limited by rules and orders from higher levels. Yet, the organization as a whole is often able to 

achieve goals that its individual members could not. For example, organizations such as the 

American Association of Retired Persons and the National Rifle Association have increased the 

collective political power of their memberships. 

As with individuals, the interrelationship between organizations and institutions goes 

both ways. Institutions define the opportunity set within which organizations (e.g. agencies, 

firms, lobbying groups, and legislatures) arise and evolve (North 1991a, 4-5). Once established, 

however, organizations act independently to influence how the institutional framework evolves, 

by contributing to the demand and supply of institutional innovation in order to satisfy their 

economic goals. 

Organizations shape institutional change in three ways: (1) by responding to individuals' 

demands for investment in the types of knowledge that will enhance their welfare; (2) by 

continued interaction between organized economic activity, the stock of knowledge, and the 

institutional framework; and (3) through incremental alterations of the institutional framework 

as a byproduct of the maximizing activities of individuals and organizations (North 1990a, 78). 
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The creation of a successful institution for regulating a resource does not necessarily 

imply the creation of a separate organization to supervise it (Young 1989, 25). Restricted 

common property systems almost always require some sort of organization to collect data and 

monitor compliance, however (Young 1989, 46-47). These organizations can become semi-

independent actors, influencing the institution's evolution (Id 1989, 154). 

Like individuals, organizations face constraints on their ability to further the interests of 

their members. Simon asserts that: 

A general proposition that might be asserted about organizations is that the 
number of considerations that are potentially relevant to the effectiveness of an 
organization design is so large that only a few of the more salient of these he within the 
circle of awareness at any given time, that the member of this subset changes 
continually as new situations (produced by external or internal events) arise, and that 
'learning" in the form of reaction to perceived consequences is the dominant way in 
which rationality exhibits itself (Simon 1978, 8). 

Although the organization may have access to more information as a result of its large 

size, imperfect communication distorts and alters this information as it is transmitted between 

members. Organizations suffer from fallible communication as their size grows (Sah 1991, 68). 

Nevertheless, organizations serve a major purpose in reducing uncertainty and coordinating 

the behavior of groups of individuals by establishing formal and informal rules and standards. 

Coordination allows actors to form better expectations about their environment (Simon 1991, 

39). There is no guarantee, however, that they perform this function in the best possible way. 

The bounded rationality of their members forces organizations to make tradeoffs 

between the need to act in a timely manner and the possibility that gathering and processing 

more information will produce a better decision. Because organizations have access to the 

combined information of their members, their actions are often more powerful than their 

individual members would be acting alone. However, since organizations involve groups of 
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individuals, the transaction costs of making organizational decisions are greater than those for 

individuals. Thus organizations tend to give greater weight to routinization over freedom of 

action. As a result, the possible divergence between the status quo and what an outside 

observer might regard as optimal may grow larger when individuals are acting within an 

organizational setting (Nelson and Winter 1982,126): 

One cannot infer from the fact that an organization functions smoothly and 
successfully in a particular range of observed environments that it is a rational and 
"intelligent" organism that will cope successfully with novel challenges. If anything, 
one should expect environmental change to make manifest the sacrifice of flexibility 
that is the price paid for highly effective capabilities of limited scope. 

The Creation of Institutions 

The scarcity of problem-solving resources implies that strictly optimal economic action 

is never achieved. This creates a permanent incentive for the conservation of these resources. 

In certain cases, individuals can improve their well-being by acting as a formal group 

(organizations) or by taking other collective action that increases the predictability of the 

environment by constraining their future actions in an effort to reduce uncertainty and 

transaction costs (institutions). 

It is theoretically possible for individuals to begin the search process anew each time 

they face a new problem Likewise, bargaining can begin from scratch each time an 

opportunity for collective action arises. Organizations and institutions would then not exist, 

since everything would be in a state of perfect flux. Such a situation is analogous to having all 

economic transactions occur through unorganized barter transactions between total strangers. 

When problem-solving resources are scarce and transaction costs exist, prior 

agreement on higher-level institutions can dramatically lower the transaction costs of 
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negotiating lower-level agreements. For example, an academic faculty must make repeated 

decisions on granting tenure to new professors. Agreement that all such decisions will be 

handled in a certain manner reduces the total transaction costs of making these decisions. 

Dissatisfaction with tenure decisions also may be muted if the decision was made according to 

agreed-on procedures. There is a risk, however, that the approval process may not produce 

the best result in each and every case. 

The Role of Information 

Economic growth requires a series of transfers in which different parties give up 

something of value for something they value even more. The benefits of this trade can be 

enhanced by the application of skills or knowledge to the objects of trade. This process 

transforms a set of inputs into an end product whose value is greater than the sum of its inputs. 

In a modern, heterogeneous economy these transactions require a greater reliance on what 

Downs calls contextual knowledge (Downs 1957, 79; Hayek 1948; 77-91). Every individual 

and group possesses a unique advantage in the form of localized knowledge about the 

particular circumstances surrounding them This advantage exists because the natural diversity 

of a modem economy gives each person access to and a need for different information. 

Contextual knowledge is only available to individuals or small groups. Transaction 

costs and computational limitations prevent this type of information from being efficiently 

passed on to any type of central decision-maker (Downs 1957, 236; De Soto 1989, 237-38). 

Efficient use of this information requires those possessing it to actively cooperate in its use.16 

16Hayek states that: ' If we can agree that the economic problem of society is mainly one of 
rapid adaptation to changes in particular circumstances of time and place, it would seem to 
follow that the ultimate decisions must be left to the people who are familiar with these 
circumstances, who know directly of the relevant changes and of the resources immediately 
available to meet them" (1948, 83-84) 
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In a world where contextual knowledge generates most opportunities for economic gain, 

individuals must be free to operate on their own to the maximum extent possible. As Hayek 

(1960, 29) has noted: "the case for individual freedom rests chiefly on the recognition of the 

inevitable ignorance of all of us concerning a great many of the factors on which the 

achievement of our ends and welfare depends." 

In contrast, centralized decision-making carries with it the risk of harmful as well as 

beneficial intervention in lower-level affairs about which central planners know little. The 

ability of central managers to intervene invites appeals on behalf of dissatisfied individuals even 

when intervention reduces the welfare of the group as a whole (Tullock 1990). Inappropriate 

interventions, the attempts to induce them, and the efforts to combat each generate costs 

(Tullock 1967; Krueger 1974; Milgrom and Roberts 1990, 79). The correct amount of 

centralization requires a delicate balancing act. 

The importance of maintaining individual autonomy implies that group action must rely 

on voluntary collective action by individuals acting of their own free will. Individuals cannot be 

coerced into complying with institutions that do not serve their interests. Even when 

individuals believe institutions do contribute to their well-being, their continued cooperation is 

essentially voluntary. 

The Role of Institutions in Processing Information 

The decision to take collective action does not, by itself explain the formation of 

institutions. Nor does it explain how they evolve over time. In a world where information is 

costless and the exchange of ideas and wealth is frictionless, institutions are unnecessary.17 

17Agreements to undertake collective action in the future may still require institutions to 
enforce promised action. Especially if collective action requires reciprocal activity at different 
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Individuals could readily discover profitable opportunities for collective action and quickly 

agree on the proper amount of cooperation. Groups would form and disband as needed. 

Under these circumstances, individuals would not need institutions to help them take Pareto-

optimal action (Coase I960).18 Institutions such as property rights would only affect the 

distribution of the gains from such action. 

Institutions play a critical role in reducing the transaction and information costs 

associated with taking both individual and group action. Transaction costs consist largely of 

gathering information, analyzing it, and engaging in the process of human interaction needed to 

produce an agreement. A main purpose of institutions is to minimize this cost (North 1990a, 

27). 

Individuals develop institutions to help them gather and process information and to 

regularize patterns of interaction. Institutions reduce the uncertainty of human interaction by 

providing a degree of order and predictability. The need for institutions arises from the 

complexity of the problems individuals must solve and the limitations on the human ability to 

compute and to gather information. 

As a result, institutions provide the structure for exchange among individuals. 

Together with the available technology, the institutional framework determines the cost of 

transacting and the costs of economic transformation (Id, 192). The efficiency of institutions 

times, individuals who acted first would want assurance that the other party would live up to its 
future obligations. 

1 8Maler has listed the following assumptions needed to guarantee an international agreement: 
(1) all countries must know the cost abatement function and the damage cost function in all 
countries; (2) there are no transaction costs; (3) the original distribution of property rights is 
well-defined; (4) the issue being agreed on can be isolated from other international relations; 
and (5) the change in the distribution of rights between countries will not change the abatement 
cost or damage cost functions (1990, 84). These conditions are seldom, if ever, met. 
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in solving coordination and production problems varies with the motivation of the individuals 

involved, the complexity of the environment, and the individuals' ability to understand and 

order their environment. 

The importance of institutions grows with the frequency of interpersonal contact. In a 

world with a high degree of interaction among individuals, personal behavior becomes 

interdependent. Decisions are influenced by expectations about the behavior of others. As in 

the formation of perceptual models, institutional rules and procedures evolve to reduce this 

source of uncertainty by setting out norms and procedures which do not have to be completely 

rethought each time they are used (Id., 22-23,25). 

Individuals and organizations are likely to create new institutions whenever the gains 

from such change outweigh the costs. Changes in any of the variables that influence the 

economy, such as resource endowments, social customs, tastes, or technology, can create 

growing disequilibria between the status quo and the optimum state. When existing institutions 

are unable to eliminate these disequilibria, an incentive exists for political entrepreneurs or 

leaders to organize collective action to bring about institutional changes (Hayami and Ruttan 

1985, 95). 

This calculation requires a comparison of the net gains to be derived from recontracting 

within the existing institutional framework against the net gains from devoting resources to 

altering that framework (North 1990a, 86). As a result: "voluntary, private organizations will 

evolve automatically to take advantage of profitable opportunities where the underlying 

institutional structure provides the proper incentives" (North 1991,39). The pressure for 

institutional change is impeded by the existence of transaction costs, existing interests in the 

status quo, and the tendency of actors to hang on to perceptual models for extended periods of 

time, biasing the cost calculations in favor of existing institutions (North 1990a, 8). 
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Although the final result of this evolutionary process is unplanned, there is reason to 

think that it tends toward equilibrium over time. As long as the satisfaction of human needs is 

positively related to the creation of better institutions, other individuals will have an incentive to 

adopt successful institutions. The ability to experiment with different institutions through a 

process of trial and error and to discard failures speeds the process of adaptive efficiency 

(Alchian 1950). When examined after the fact, the final results of this process may appear to 

be caused by the pursuit of optimization. 

The supply of institutional innovation depends upon the net gains available. Hayami 

and Ruttan (1985, 107) hypothesize that: 

Institutional innovations will be supplied i f the expected return for the innovation that 
accrues to the political entrepreneurs exceeds the marginal cost of mobilizing the 
resources necessary to introduce the innovation. To the extent that the private return 
to the political entrepreneurs is different from the social return, the institutional 
innovation will not be supplied at a socially optimal level. 

By reducing transaction costs and increasing the probability of success, institutional 

theory improves the ability to take beneficial collective action: 

Advances in social sciences that improve knowledge relevant to the design of 
institutional innovations that are capable of generating new income streams or that 
reduce the cost of conflict resolution act to shift the supply of institutional change to 
the right.... With the institutionalization of research in the social sciences...it is becoming 
increasingly possible to substitute social science knowledge and analytical skill for the 
more expensive process of learning by trial and error. (Id., 109-10) 

Determining the Rules of Collective Action 

Individuals will attempt to participate in collective action when it is in their interest to 

do so. The decision of when to act collectively depends upon how individuals expect the 

choice process to work (Buchanan and Tullock 1962, 7). In deciding how much of their 
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autonomy to cede to collective action inlividuals minimize interdependence costs. These are 

the sum of external costs and decision-making costs (Id, 46). The former are "costs that the 

individual expects to endure as a result of the actions of others over which he has no direct 

control." (Id, 46) By obtaining the agreement of other omdividuals not to take these actions, 

institutions reduce externalities. Although they play a large role in environmental policy, the 

existence of externalities is neither a necessary nor a sufficient condition for collective choice, 

since beneficial contracts may be either too expensive or better left to the private sector (Id, 

60). 

Decision-making costs are "the costs which the individual expects to incur as a result of 

his own participation in an organized activity." (Id, 46) This includes the risk that a group 

decision, once arrived at, will be against the individual's interest. The more important an 

economic decision is, the more likely it is that a rule of unanimity will be demanded in order to 

protect the individual's freedom of action. Unanimity, however, increases the transaction costs 

of obtaining a decision. The bargaining process is likely to be longer and involve a greater 

amount of resources. In addition, the probability of obtaining a successful agreement is 

substantially reduced. 

Both the expected transaction costs and the risk of adverse group action depend on the 

institutional rules that govern decision-making: 

The decision as to whether or not any specific activity should or should not be 
organized in the public sector will depend on the decision-making rules that are to be 
chosen. It is almost completely meaningless to discuss seriously the appropriateness or 
the inappropriateness of shifting any particular activity from private to public 
organization without specifying carefully the rules for decision that are to be adopted if 
the shift is made. (Id, 207-08) 

In the case of environmental treaties, these rules are themselves the subject of 

negotiations. Since international treaties generally require consensus, the possibility that the 
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group might make a binding decision that goes against a nation's interest is small.19 The 

potentially high cost of having the international institution act against the nation's interest 

makes it unlikely that nations will voluntarily cede decision-making power to a body over 

which they lack veto power. Yet adherence to the unanimity rule increases transaction costs 

and makes collective action difficult to achieve (Olson 1965). As a result, nations may be 

unable to avoid large external costs. 

Group Size 

Group size also affects the transaction costs associated with taking collective action. 

Negotiation costs increase more than proportionately with the number of separate agents 

involved. As a result, larger groups will find it more difficult to engage in collective action 

(Buchanan and Tullock 1962, 217; Olson 1965). 

Given the size of the international community, transaction costs associated with 

collective action appear to be high. If, however, a critical mass of nations can be identified 

whose participation alone will secure most of the benefits of collective action, it may be 

possible to limit negotiation largely to this sub-group. This would lower the cost of decision

making and make collective action more likely than it would be in the absence of such a group. 

Oran Young (1983, 98-99) identifies regimes imposed by a sufficiently strong mass of nations 

as one of three types of international institutions.19 It need not be zero, however. Individual nations may still find themselves coerced into an 

international agreement. This possibility rises when negotiations occur within an established 

institutional setting rather than in a state of anarchy. An example is the Japanese Government's 

decision not to file a formal objection to the International Whaling Commission's moratorium 

on whaling even though it strongly opposed it. Under the International Convention for the 

Regulation of Whaling, Japan could have avoided the moratorium by filing an objection. 

Threatened trade sanctions by the United States caused the Japanese Government largely to 

comply, however (Peterson 1992). 
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The benefits from collective action also rise with the degree of cooperation achieved. 

In fact, for some problems, substantial benefits may be possible only with universal 

participation. Ideally, the size of the group should be determined by equating the expected 

reduction in externalities caused by excluded members with the incremental negotiation costs 

of including them in the group (Buchanan and Tullock 1962, 113). This calculation must 

include the cost of any side payments needed to induce additional members to join. 

The Institutional Hierarchy 

The process of institutional evolution results in the formation of a hierarchy of nested 

institutions. Institutions at higher levels of the hierarchy set constraints within which 

institutions at lower levels evolve. Thus national legislatures enact statutes according to 

constitutional rules. Similarly, government agencies promulgate regulations consistent with the 

statutes authorizing them 

Figure 1 illustrates this hierarchy. At the top of the pyramid are the constitutional 

institutions. At the bottom are the complex of rules and regulations, many of them unwritten, 

that govern the variety of specific situations that arise in daily life. Institutions at the top of the 

pyramid are general in scope, setting the parameters for debating and deciding on lower 

institutional levels. The lower institutions are more specific in their application and soon give 

rise to a web of expectations, patterns of behavior, and economic interests that can constrain or 

force changes at higher levels. Supporting these formal institutions is a morass of less formal 

social customs, morals, and relationships. 
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Figure 1 

The fine array of informal customs, rules and moral beliefs surrounding the formal 

institutional hierarchy is perhaps the most influential and stable part of the framework. The 

development of these norms is at least partially influenced by self-interest (Elster 1989). As 

Ludwig Lachmann (1991, 81) writes: 

It might be said that the undesigned institutions which evolve gradually as the 
unintended and unforeseeable result of the pursuit of individual interests accumulate in 
the interstices of the legal order. The interstices have been planned, though the 
sediments accumulating in them have not and could not have been. In a society of this 
type we might distinguish between the external institutions which constitute, as it were, 
the outer framework of society, the legal order and the internal institutions which 
gradually evolve as a result of market processes and other forms of spontaneous 
individual action. 
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The support of these informal customs is critical to the success of the formal parts of 

the hierarchy. For example, collectively managed CPRs do better when they are embedded in a 

context where collective action has worked in the past (Seabright 1993, 120). Informal 

institutions produce a lag effect on the ability of higher-level institutions to adapt to external 

changes (Krasner 1983, 359-61). 

The institutional framework is very much an evolutionary process. No part of it can 

exist or be completely understood without reference to the whole. Institutional change also 

interacts in complex ways with the actions of individuals (See, Kane 1988). This makes it 

difficult to predict the final effect of any given change. What can be predicted is that, in a 

changing environment, institutions built on the concept of equilibrium are unreliable. Second, 

institutional development is likely to be extremely path dependent. This is especially true if 

individuals and lower-level institutions are more flexible than the higher-level institutions (Id). 

The Institutional Hierarchy as a Complex Adaptive System 

Institutional evolution is highly chaotic. Chaotic systems possess the following 

attributes: (1) their development sometimes displays sharp qualitative changes in behavior 

similar to random events (even if the system's reaction is completely determined by internal 

mechanisms); (2) the time path may be extremely sensitive to small changes in the factors 

influencing it; and (3) events may never repeat themselves (Baumol and Benhabib 1989, 79). 

Institutional equilibrium is best viewed as a strange attractor for this system.20 

Institutions also exhibit signs of self-organizing behavior (Sugden 1991). Many social 

institutions appear to arise spontaneously without conscious coordination among participants, 

2 0 A strange attractor is "a set of points toward which complicated paths starting off in its 
neighborhood are attracted." (Baumol and Benhabib 1989, 92) 
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do not require their conscious consent, and are highly resistant to change. Social complexity 

generally strengthens the role of spontaneous orders over those that are negotiated or imposed 

(Young 1983, 103). Too rapid a pace of change, however, tends to undermine spontaneous 

orders without allowing time for a replacement to evolve. 

The institutional hierarchy is a complex adaptive system (Holland and Miller 1991). 

According to John Holland, these systems exhibit four characteristics (Waldrop 1992,145-47). 

First, they consist of a network of many agents acting in parallel. Second, the system has 

many levels of organization, each of which serves as the building block for higher levels. Third, 

such systems anticipate the future; the agents within them attempt to predict each others' 

reactions. Finally, complex adaptive systems tend to develop many niches and be 

multidimensionaL Because of the complexity they entail, such systems evolve from the bottom 

up. They are forever battling the need for stability in order to store information, with the need 

for flexibility in order to transmit and respond to it (Waldrop 1992,293). The strong tendency 

of such systems is to develop more complexity over time. 

Path Dependency 

Institutional evolution may be incapable of dealing with some problems, however. 

Many economic variables, including resource discovery, technological progress, and capital 

accumulation, are affected by the existing institutional framework. The supply of economic 

goods also tends to respond to the economic incentives created by existing institutions, 

including property rights. This interdependence between the institutional framework and 

technological and social change imparts a certain momentum to the present, creating a strong 

path dependency (Arthur 1988). This may make timely adaptation to sudden changes 

impossible. 
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Two common examples of path dependence are the standardization of the QWERTY 

typewriter and the victory of the VHS video format over Betamax. Later innovations eroded 

any technological advantages originally enjoyed by the QWERTY keyboard and possibly even 

made the QWERTY format inferior to alternatives. Nevertheless, the universality of the 

QWERTY keyboard makes any substitution of a better format prohibitively expensive (David 

1985). 

Similarly, most experts believe the Betamax format for videotapes is technologically 

superior to its rival VHS. For several years the two formats closely competed for market 

acceptance. By being the first format to capture a critical mass of the home market, VHS 

eventually dominated the market in spite of its technological shortcomings (Arthur 1988; 

Waldrop 1992, 35-36). 

Path dependency is increased whenever the environment exhibits increasing returns to 

scale and significant transaction costs (North 1990a, 95). Path dependency is likely if any of 

the following four self-reinforcing criteria exists: (1) large fixed costs lead to decreasing 

average prices as production expands; (2) learning effects increase the marginal productivity of 

learned technologies over new ones; (3) coordination effects limit the benefits of adopting new 

techniques unless a certain number of other individuals also adopt them; and (4) adaptive 

expectations result in increased prevalence, leading people to forecast further prevalence 

(Arthur 1988,10). These same criteria may be applied to institutions. 

One consequence of these self-reinforcing mechanisms is that multiple-equilibria may 

exist (Arrow 1987, 211; Arthur 1989, 116). Initial conditions or historical events may 

sufficiently favor an institution or technology to lock it in, even though it is inferior to 

alternative technologies (Arthur 1989). In a dynamic setting, multiple equilibria imply that 

there is more than one path to development (Hayami and Ruttan 1985, 73). 
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Social equilibrium occurs when individuals chose in the most advantageous way, given 

the choices of others, and reach an outcome they would not wish to depart from, again given 

the choices of others and the data available to them (Hayek 1948, 41; Riker 1990, 177).21 

Even in equilibrium, i f many individuals are unhappy with their overall situation, there will be a 

demand for collective action to improve the position of either the group as a whole or of some 

subgroup. Permanent equilibrium is unlikely to be reached unless all external change ceases 

(Hayek 1948, 156). 

The current institutional hierarchy may be better suited to past events than to current 

conditions. Yet, movement to a better equilibrium may be exceedingly costly due to the self-

reinforcing mechanisms discussed above. It is this costliness that allows the existence of 

multiple equilibria. The result is that certain institutional paths become easier to follow than 

others (Arthur 1988; North 1990a, 94-96). 

As a result, institutions often have difficulty adapting to radical changes in the 

environment (Nelson and Winter 1982, 135). It may be unrealistic to expect institutions to deal 

with unusual or unencountered problems in an optimal way. This is especially true when the 

pace of environmental change outstrips the pace of institutional evolution. The lag factor of 

institutional evolution means that institutions will never be optimally suited for the environment 

they face (Nelson and Winter 1982: 154). In most cases, however, the stability they provide in 

coordinating individual action and in helping to process information outweighs this 

imperfection. 

2 1The concept of equilibrium may need redefining in this setting. Robert Sugden (1989, 91) 
defines an evolutionary stable strategy as "a pattern of behavior such that, if it is generally 
followed in the population, any small number of people who deviate from it will do less well 
than the others. [It is] a state of rest in the evolutionary process." This is a suitable definition 
of equilibrium in a dynamic setting. 
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The Coevolution of Institutions 

A main purpose of institutions is to minimize the cost of gathering and processing 

information and of undertaking collective action by routinizing certain activities. This in turn 

allows individuals to collectively increase their personal welfare. Institutions also shape 

individual incentives by encouraging behavior that is in the collective interest. These roles 

cause institutions to alter the type of knowledge and skills individuals seek in order to maximize 

their welfare. It is this interaction between individuals' demand for new information and 

technology and institutions' shaping of and reaction to this demand that is the decisive factor in 

the long-run growth of a society (North 1990a, 74-78). 

In order for institutions to maximize individual utility, they must respond to outside 

conditions. But these conditions change continuously. A change in resource availability or 

climate may create a difference between the outcome which the institutional framework steers 

individuals toward and the socially optimal outcome. Eventually individuals discover and 

respond to this divergence, especially if the existing property rights allow them to capture much 

of the economic gain from doing so. Individual responses will at first be guided by existing 

institutions. If, however, the outcome produced by the institutional framework is not the best 

one possible, at least some individuals will have an incentive to improve it. 

Once individuals perceive that the collective action encouraged by existing institutions 

no longer produces the best possible outcome they will search for alternatives. Of course, 

individuals may always choose to defect from existing institutions and act autonomously. In 

the case of strong institutions, the penalty or loss of collective benefits associated with 

defecting may be prohibitive even if the institutions themselves are inefficient. This is especially 
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true when institutions are backed by police powers or widespread moral sentiment as was the 

Chinese government during the Cultural Revolution. 

Instead of defecting, individuals may attempt to change the institutional framework 

from within. Any institutional change involves transaction costs. These costs are likely to 

increase with the magnitude of the change required. However, changes in outside conditions 

will produce opportunity costs equal to the difference between optimal collective action and 

the collective action encouraged by existing institutions. This opportunity cost typically 

increases over time as outside conditions continue to change while the institutional framework 

remains relatively static. 

If the transaction cost of adapting the institution is less than the opportunity cost 

created by the disparity between the optimal response and that dictated by existing institutions, 

an adaptation will be made. The process of adapting a specific institution is guided by both 

higher and lower institutions in the hierarchy. Where the costs outweigh the benefits, it will not 

be worthwhile for individuals to either discover the disparity or to react to it. 

The process of institutional change is described by North (1990a, 86) as follows: 

A change in relative prices leads one or both parties to an exchange, whether it 
is political or economic, to perceive that either or both could do better with an altered 
agreement or contract. An attempt will be made to renegotiate the contract. 
However, because contracts are nested in a hierarchy of rules, the renegotiation may 
not be possible without restructuring a higher set of rules (or violating some norm of 
behavior). In that case, the party that stands to improve his or her bargaining position 
may very well attempt to devote resources to restructuring the rules at a higher level. 
In the case of a norm of behavior, a change in relative prices or a change in tastes will 
lead to its gradual erosion and to its replacement by a different norm Over time, the 
rule may be changed or simply be ignored and unenforced. Similarly, a custom or 
tradition may be gradually eroded and replaced with another. 

Unless the process of institutional adaptation is impeded, it tends to follow a 

continuous, incremental path, especially at lower levels of the institutional hierarchy (Id., 89). 
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The smoothness of this process is increased when higher hierarchical institutions minimize the 

transaction costs of making such changes. 

Constitutions 

The broadest institutions in any society are constitutional These institutions constrain 

negotiations on the wide variety of laws, rules, and informal agreements that occur at lower 

levels of the institutional hierarchy (Buchanan and Tullock 1962, 23). The goal of institutions 

is to make the pursuit of private gain consistent with, rather than contrary to, the attainment of 

the welfare of the group as a whole. Normally, institutional change, whether evolutionary or 

revolutionary, occurs within an institutional hierarchy in which higher-level institutions dictate 

the scope for reaching agreement on the form of lower-level institutions. Before an agreement 

can be reached, however, there must be an agreement on how decisions will be taken. 

Because constitutions affect the outcome of lower-level institutions, individuals 

presumably take their expected effects into account when creating them They support 

constitutions that are likely to further their economic objectives and oppose those that do not. 

One approach to constitutional analysis has been to assume that people agree on the 

creation of social institutions behind a veil of ignorance (Rawls 1971). If used as a 

philosophical convenience, this assumption contributes little insight into the actual process by 

which individuals create constitutional institutions to govern themselves. Agreement on basic 

institutions such as property interests and political rights implies some sort of prior consensus 

on the social outcome likely to arise from the institutional framework. Yet that consensus is 

itself influenced by the nature of existing institutions within which people are operating. No 

constitution is written in a vacuum Each is affected by the structure of existing power, 

interests, and rights. Preexisting institutions influence what individuals will agree to in the 
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negotiations leading up to the constitution. Instead of shedding light how people arrive at such 

understandings, the veil of ignorance assumes that people have already agreed that the world 

should be fair, even when fairness goes against their economic interests. 

No formal constitution governs the negotiation of environmental treaties, however. To 

achieve collective action, nations must start from scratch and agree on the constitutional 

structure within which they will negotiate as a prelude to achieving progress on the substantive 

issues. One way to get around this problem is to assume that, at least initially, all decisions 

must be taken by unanimous consent. This in fact, comes close to describing the actual 

practice of international negotiations. Together with spontaneous and imposed regimes, 

negotiated regimes represent a third type of international institution (Young 1983,103). 

In an international setting, we also cannot rely on an external police force to solve the 

problem of monitoring and enforcement, individual nations retain their sovereignty and thus 

have a continuing incentive to free ride. Successful, international institutions must not only 

improve social welfare, they must also remove the individual incentive to defect. Unless 

institutions create individual incentives that are consistent with government policy, the policy 

will fail (De Soto 1989). 

Property and Contractual Rights 

The value of economic goods intimately depends on the institutional framework 

surrounding them. Property rights are one of the most important sets of institutions in any 

society. These are "the rights individuals appropriate over their own labor and the goods and 

services they possess" (North 1990a, 33). Property rights create an incentive to increase the 

value of resources by investing or contracting with others to use them productively (De Soto 
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1989, 160, 178).22 The concept of property implies the ability to exclude others from it 

(Stevenson 1991, 3). 2 3 

Property rights generally define how individuals may use productive resources. 

Equally important, they define the distribution of gains from collective action absent any 

agreement to the contrary among members.24 This influences the distribution of bargaining 

power when a departure from the status quo is being negotiated. When transaction costs are 

present, both the shape of collective action and the allocation of any gains are strongly 

influenced by the original assignment of property rights and the government's methods for 

settling competing claims (Coase 1960; Eggertsson 1990,105). 

Like other institutions, property rights are defined within a hierarchy of constitutional, 

statutory, regulatory, and contractual rules. Each level limits the permissible scope within 

which negotiation on agreements at lower levels can occur (North 1990a, 61). Along with 

informal constraints on individual behavior, they provide members with a sense of stability in 

economic relations (Id, 83). 

North sees property rights as tools for rnaximizing individual utility: 

As a first approximation we can say that property rights will be developed over 
resources and assets as a simple cost-benefit calculus of the cost of devising and 
enforcing such rights, as compared to the alternatives under the status quo. Changes in 
relative prices or relative scarcities of any kind lead to the creation of property rights 
when it becomes worthwhile to incur the costs of devising such rights (Id., 51). 

22"Markets such as those that exist today ... also require the establishment of legal rules 
governing the rights and duties of those carrying out transactions in these facilities." (Coase 
1988, 10) 

23Stevenson believes that the creation of single owner property rights over pelagic fishes or 
the atmosphere is infeasible precisely because the physical scale of these resources makes 
exclusion of others prohibitively expensive (1991, 69). 

2 4 De Soto refers to these default rights as extracontractual law (1989,172). 
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Consistent with the general theory of institutional development, new property rights are 

created in response to changing cost-benefit conditions (Demsetz 1967, 350). Changes in 

relative prices lead to the creation of new property rights whenever it becomes worthwhile to 

incur the costs of developing such rights (North 1989, 665). The general goal is to internalize 

the cost of individual interactions. 

Once created, property rights exert a strong path dependence. Property rights 

influence the support for existing political systems and help shape their evolution (North 1990a, 

48). The gradual rise of vested interests, growing sunk costs, and the redistributional effects of 

any change hinder the smooth evolution of institutions in response to changes in the 

environment (Olson 1982, Runge 1984b, 810-11; Ruttan and Hayami 1984, 214-15; Kantor 

1991). 

In the absence of transaction costs, property rights do not affect the ultimate form of 

collective action (Coase 1960). Property rights do, however, affect the distribution of benefits 

since those with property rights over a resource possess greater bargaining power in the 

negotiations than those who do not. Of course, there generally is no way of telling which of 

several possible distributions maximizes collective welfare (Arrow 1963). 

Where transaction costs are present, the distribution of property rights significantly 

affects collective action. Some market transactions may be impossible until the necessary 

property rights are created. An agreement to take collective action will only be undertaken 

when the increase in the value of production as a result of collective action is greater than the 

costs involved in bringing it about. In such conditions, the proximity of existing conditions to 

the desired state and the nature of the institutional framework play an important role. If 

collective action requires large side-payments to holders of property rights in return for the 
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transfer of significant aspects of those rights, transaction costs will be high and the probability 

of successful action is likely to be low. 

Contractual rights form another important part of the institutional hierarchy. These 

rights govern the ability of individuals to organize or transfer their respective property rights. 

This allows owners to combine their assets in ways that maximize their collective value (De 

Soto 1989,163). 

Contractual rights specify when and under what conditions prior agreements with 

regard to property rights will be enforced, possibly against the will of one or more parties to 

the original agreement. This generally requires higher-level institutions capable of compelling 

compliance. Contractual rights in a state of anarchy, such as currently exists in international 

environmental law, have little meaning. Without higher-level institutions to ensure 

enforcement, nations may still be able to enter into mutually advantageous contracts, but the 

transaction costs are likely to be much higher. 

Either implicitly or explicitly, any international agreement on the environment must 

create a set of institutions specifying property rights, contractual rights, and extracontractual 

liability. Properly structured, these institutions can provide individual nations with the incentive 

and ability to act on their own to conserve global resources without the intervention of a 

supranational authority.25 

'From his study of the Peruvian economy De Soto (1989,184) finds that: 

An appropriate system of property rights, contracts, and extracontractual liability can 
spontaneously generate the efficient use of resources without a bureaucracy to decide 
or authorize how the resources must be used. Citizens dependent on this system will 
have sufficient incentives to produce, through a multiplicity of efforts and private 
transactions, an economic system which is exceptionally sensitive to the opportunities 
for development. 
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Institutional Evolution versus Institutional Creation 

The institutional theory discussed in this dissertation focuses on the evolution of 

institutions over time. Because environmental problems are a relatively new, but potentially 

serious, phenomenon and because existing international institutions are ill-equipped to deal 

with them, the normal process of evolutionary change in response to changes in outside events 

may be too slow to deal with the problem efficiently. Where the pace of change exceeds the 

institutional ability to adapt, a large gap can arise between the optimal collective action and that 

action encouraged by existing institutions. Under these conditions, effective action is likely to 

require discontinuous institutional creation, or revolution. 

This is especially true of global warming. Although scientists are still debating the 

wisdom of abatement measures, existing international institutions appear incapable of providing 

individual nations with the proper incentive to take whatever action may be needed. If the time 

lag between emissions and atmospheric warming were shorter and the potential costs of 

warming less severe, a theory of institutional evolution would be totally appropriate. The 

international community would have ample time and incentives to respond to the rising cost of 

global warming by gradually developing institutional structures capable of constraining 

emissions. These structures might even develop on their own in response to relative price 

shifts, as they did after the oil crises of 1973 and 1979. Evolutionary change would also be 

appropriate if existing international institutions required only minor changes to deal with the 

problem 

Global warming, if it is a problem, is likely to require action long before all uncertainty 

is removed and appropriate institutions have a chance to evolve. If international action is to be 

taken, nations will have to consciously form new institutions capable of producing the desired 

behavior. This requires a "jump" in the process of institutional evolution discussed above to a 
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new, hopefully better, equilibrium. Negotiators must create new, workable institutions almost 

out of whole cloth in a relatively short period of time. This process involves a much greater 

degree of choice and centralized direction than that normally associated with evolutionary 

processes.26 These institutions are likely to be sui generis in many respects. 

One challenge of social institutions is to minimize the transaction costs of taking 

collective action. The importance of contextual knowledge limits the ability of negotiators to 

draft a plan to meet all contingencies. Emphasis must instead be placed on creating an 

institutional framework in which, once a contract is entered into, individuals generally have 

strong incentives to abide by it. Contracts can be self-enforcing "when it pays the parties to 

live up to them—that is, in terms of the costliness of measuring and enforcing agreements, the 

benefits of living up to contracts will exceed the costs." (North 1990a, 55) Once again, the 

ability to monitor and enforce an agreement plays a large role in its success. 

The Theory of International Regimes 

The case studies in this dissertation deal exclusively with international environmental 

treaties. Institutional theory is relevant to this analysis. Like individuals, sovereign national 

governments must craft institutional frameworks in which to operate. Domestic politics 

complicates the determination of foreign policy, however. National policies usually benefit 

2 6The study of institutional creation raises the question of whether society can shape its own 
future by designing institutions which encourage certain behavior, thereby directing itself to a 
pre-chosen equilibrium Assuming negotiators agree on the end result they want to achieve; is 
it possible for them to design treaty provisions which make it in each nation's individual 
economic interest to take action consistent with, and leading to, the outcome agreed upon? 
And, rather than having to decide on all of the institutional details themselves, can they create 
an environment in which lower-level institutions arise spontaneously in response to economic 
incentives? The problem of designing institutions to achieve common social goals is central to 
policy-making. Policies implemented through properly-designed institutions can harness the 
full benefit of what Adam Smith termed the "invisible hand" of individual self-interest. 
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some citizens and hurt others. Institutional analysis is simplified considerably if we ignore the 

possibility of domestic conflicts and assume national governments try to maximize the 

economic welfare of a majority of their inhabitants, however this is defined (Downs 1957). 

Even if there is not a good connection between domestic interests and national policies, the 

focus on national governments is still justified because the nature of international law ensures 

that their interests will dominate the evolution of international institutions. 

The fundamental problem of international institutions can be stated simply: 

Nations dwell in perpetual anarchy, for no central authority imposes limits on 
the pursuit of sovereign interests.... At times, the absence of centralized international 
authority precludes attainment of common goals. Because as states, they cannot cede 
ultimate control over their conduct to a supranational sovereign, they cannot guarantee 
that they will adhere to their promises. The possibility of a breach of promise can 
impede cooperation even when cooperation would leave all better off (Oye 1986, 1; 
see also, Young 1989, 59-62) 

Two prominent features characterize international diplomacy: the absence of any 

authoritative world government, and the presence of pervasive uncertainty (Keohane 1983). 

The absence of even the possibility of intervention by a state that is more powerful than any of 

the other nations to enforce order is a defining characteristic of international common property 

resources (Seabright 1993, 114). Lacking central authority, nations must rely on themselves to 

give each other the necessary incentives to cooperate rather than to defect (Axelrod 1984, 

138). In this context: "a major function of international regimes is to facilitate the making of 

mutually beneficial agreements among governments, so that the structural condition of anarchy 

does not lead to a complete 'war of all against all'" (Keohane 1983, 148). Regimes also serve 

the central purpose of making government expectations consistent with each other and thus 

lowering the transactional and informational barriers to more efficient collective action (Id., 

150-51). 
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International diplomacy is typically characterized by exactly the conditions that Coase 

(1960) said would inhibit Pareto-superior collective agreements: (1) a lack of property rights 

establishing legal liability for actions; (2) imperfect information; and (3) positive transactions 

costs (Keohane 1983, 153-54). Although international institutions will have difficulty 

enforcing a system of property rights, they can be enormously helpful in reducing the other two 

impediments to collective action. 

Over the last decade, political scientists have attempted to formulate a theory of how 

international regimes27 evolve. Nations develop international regimes in order to overcome the 

problems of collective action by altering the rules of the game (Snidal 1986). Their purpose is 

to reduce the transaction costs of negotiating lower-level international agreements (Keohane 

1983, 151). 

The traditional theory of international politics centered around the coercive power of 

large states. According to this structuralist view, stronger states enforce their will on weaker 

states. International institutions are simply mechanisms to enforce these agreements. 

International regimes lack independent importance; when the underlying power distribution 

that created them changes, so do they (Strange 1983). 

The world is becoming increasingly interdependent, however. Governments must deal 

with each other on a wide variety of issues, and they increasingly establish separate institutional 

structures to regulate these dealings. The theory of issue dependence recognizes that national 

power may be neither fungible nor flexible. Governments may have difficulty transferring their 

2 7 A n international regime consists of "principles, norms, rules, and decision-making 
procedures around which actor expectations converge in a given issue-area." (Krasner 1983, 
1). An alternative definition is "the norms, rules, and procedures that guide the behavior of 
states and other important actors." (Keohane 1980, 132). These definitions are similar to 
North's definition of institutions. Both regimes and institutions require collective action. 
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strength in issues where they are powerful to issues where they are relatively weak (Keohane 

and Nye 1989,49-54). 

Additionally, international institutions exert their own influence on national behavior by 

shaping the constraints within which governments operate (Id., 54-58). Although new 

institutions closely reflect the underlying power distribution among nations, over time this 

congruence may diverge for two reasons (Krasner 1983). First, the durability of regimes may 

slow their reaction to changes in the power distribution absent revolutionary change. Second, 

international organizations may themselves affect the distribution of power. They gradually 

create interests of their own and pursue them in a way that constrains the freedom of action of 

the governments that created them 

Institutions thus become important factors for explaining international behavior. This 

theory relies on path dependency and increasing returns by noting that, once established, 

international institutions are difficult to eliminate or drastically change. Eventually, they may 

even impede the ability of sovereign nations to act in their individual interests. 

The initial supply of international institutions may be facilitated by the presence of a 

dominant actor or critical mass of actors (Keohane 1980). The dominant actor, or group of 

actors imposes an institution to its liking. Its position ensures it a large portion of the collective 

benefits of the regime, offsetting the costs of regime formation. A hegemonic power may find 

that its personal gains from creating and policing an international regime outweigh its costs, 

even though some of the gains must be shared with other nations. Weaker nations, faced with 

the imposition of a regime from above, may nevertheless abide by it, even if they do not 

support its creation. Resistance is unlikely to succeed as long as the hegemon retains sufficient 

coercive power. In certain cases, exclusion from the agreement can also be costly. On the 
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other hand, its status as a freerider assures the weaker nation many of the benefits of 

international cooperation with few of its costs. 

The demand for international regimes depends on the constraints and incentives that 

affect the choices made by national governments. In explaining this demand, Robert Keohane 

follows the tradition of Microeconomic theory by assuming that: "actors in world politics tend 

to respond rationally to constraints and incentives. Changes in the characteristics of the 

international system will alter the opportunity costs to actors of various courses of action, and 

will therefore lead to changes in behavior." (1983, 145) Governments will establish regimes 

whenever the cost of making ad hoc agreements on specific issues is higher than the sum of the 

cost of reaching the agreement within the framework of an international regime phis the cost of 

establishing the regime (Id, 155). 

Keohane's theory concentrates on the institutional regime within which governments 

negotiate rather than on specific agreements themselves (Id, 153). The choices available to 

individual nations are constrained by the preferences of more powerful governments (Id, 146). 

Yet the lack of binding authority is decisive in transforming the context of negotiations away 

from a public choice of government and toward a marketplace of institutions in which the 

ability to exit from the marketplace allows individuals a wider range of freedom (Id ). 

Intemational institutions also exert an independent effect on national behavior 

(Keohane and Nye 1989, 54-58). Although they originally mirror the underlying power 

realities quite closely, once established they constrain each nation's ability to use its power. 

This is because an institutional hierarchy, once established, becomes difficult to change 

drastically. For example, the process of signing international environmental treaties has created 

its own self-reinforcing dynamic (Haas and Sundgren 1993,416). 
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The strength of this independent force is likely to exist only under conditions of 

complex interdependence. Even then it is possible that determined governments may break out 

of these institutional constraints (Keohane and Nye 1989, 57-58). Since the institutional 

structure surrounding negotiations on global warming is weak, it is not likely to exert a strong 

independent role in the formation of an agreement. It may still play an important facilitating 

role, however (Levy, Keohane, and Haas 1993). 

Given the importance of national sovereignty, the main form of transaction costs that 

international regimes can hope to eliminate is information costs. Nations face three specific 

problems in obtaining accurate information (Keohane 1983, 160-61). The first problem is the 

presence of asymmetric information in which some nations know more than others, giving the 

former a negotiating advantage which may deter the latter from entering into an agreement. 

Second, specific information may lead to moral hazard, encouraging behavior that ultimately 

threatens the agreement. Last, the absence of compete transparency raises the possibility of 

deception and defection. By reducing these information costs, regimes can reduce the risk of 

entering into agreements. 

Keohane concludes by stressing the importance of the institutional setting within which 

negotiations occur: 

Intergovernmental relationships that are characterized by ongoing 
cornmunication among working-level officials, "unauthorized" as well as authorized, 
are inherently more conducive to information-exchange and agreements than are 
traditional relationships between internally coherent bureaucracies that effectively 
control their communications with the external world. 

The institutions and procedures that develop around international regimes 
acquire value as arrangements permitting communication, and therefore facilitating the 
exchange of information (Id, 163-64). 

Intentional regime creation is likely to prove (difficult, however (Young 1989, 83). It 

must almost always come from above, since individual actors have little influence over the 
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institutional hierarchy. Existing social practices and expectations usually resist sudden change, 

even when the status quo produces outcomes that are widely acknowledged as undesirable (Id 

96). Finally, international politics is still correctly characterized in most areas: 

not by discipline and authority, but by the absence of government, by the 
precariousness of peace and order, by the dispersion not the concentration of authority, 
by the weakness of law, and by the large number of unsolved problems and unresolved 
conflicts over what should be done, how it should be done, and who should do it. 
(Strange 1983, 345) 

One of the main tasks facing negotiators in global warming involves the creation of a 

proper institutional framework for advancing and discussing scientific and social information on 

the extent of the problem The existence of an ongoing framework in which governments 

could engage in an evolutionary process of gathering information and building a consensus 

contributed to much of the success associated with efforts to halt ozone depletion (P. Haas 

1992). 

Political scientists have incorporated much of the microeconomic theory of institutional 

creation into the examination of international regimes. However, not all regimes are the same. 

Nor are all international issues. Environmental issues often involve a specific type of problem 

the collective management of common property resources. We now turn to the development 

of a theory to explain the institutional problems surrounding these resources. 
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CHAPTER TWO: 

COLLECTIVE ACTION AND COMMON PROPERTY RESOURCES 

In the public image of industrially advanced countries, the commons 
problem relates to global warming, acid rain, depletion of the ozone layer and 
the like. (Bardhan 1993, 87) 

Introduction 

The case studies examined in this dissertation involve common property resources 

(CPRs) or, more loosely, commons. A CPR exists whenever "a scarce resource is owned 

collectively by a set of agents" (Sandler 1992, 117).1 As a result, CPRs always involve 

indivisibilities (Olson 1990, 224). 

Many theorists distinguish CPRs 2 from open access areas in which the resource is 

owned, not by an identifiable group governed by a set of institutions, but by all in a state of 

anarchy3 (Ciriacy-Wantrup and Bishop 1975; Runge 1985, 624; Seabright 1993).4 The key 

1Seabright (1993, 113) defines CPRs as resources in which property rights exist but are at 
least partly exercised collectively by members of a group. Rivalry in consumption must also 
exist. Property rights in CPRs do not fully define which member of the group is entitled or 
required to do what. 

2"Common property is a form of resource management in which a well-delineated group of 
competing users participates in extraction or use of a jointly held, fugitive resource according 
to explicitly or implicitly understood rules about who may take how much of the resource." 
(Stevenson 1991, 46) Stevenson lists seven characteristics of common property (Id, 39-46). 

3 "An open access resource is a depletable, fugitive resource characterized by rivalry in 
exploitation; it is subject to use by any person who has the capability and desire to enter into 
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difference between common property and open access is that the former assumes the existence 

of a commonly understood set of property rights and corresponding duties that the group will 

honor (Bromley 1992,4). 

This distinction is not particularly helpful for our purpose (Pearce and Turner 1990, 

191-92). Under these definitions, it is arguable that pelagic fishes and the earth's atmosphere 

are open access areas. Yet, every CPR must have started out at one time as an open access 

area. For many international environmental issues such as those studied in this dissertation, 

negotiators face two separate problems. First, they must create a set of property rights and 

duties regarding the resource sufficient to transform it from an open access resource into a 

CPR. These rights involve agreement to take group action to impose restrictions on 

themselves as individuals. Even the strongest institutions will eventually fail if most individuals 

regard them as illegitimate. However, if each individual is totally free to ignore existing 

institutions, even the most popular will fall. Second, they must ensure that these property 

rights and the institutional framework surrounding them are stable and successfully solve the 

problems of collective management over a long period of time. Thus, the theory of CPRs is 

relevant to this study. Although the two steps usually occur together, they present negotiators 

with slightly different problems. 

harvest or extraction of it; and its extraction results in symmetric or asymmetric negative 
externalities." (Stevenson 1991, 8). Stevenson classifies the air as an open access resource 
(Id). 

4 To graduate from an open access to a CPR regime, group membership must be limited by 
legally recognized and practically enforceable property rights (Seabright 1993, 113). As 
mentioned in Chapter 1, property rights imply the ability to prevent nonowners from enjoying 
the resource. 
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The Standard Theory of Cooperative Behavior 

As Ostrom (1990) discusses, neoclassical economics offers three "stories", to explain 

why individuals will have difficulty successfully managing a CPR; the theory behind collective 

action and the freerider, The Prisoners' Dilemma, and the Tragedy of the Commons. Runge 

(1986) demonstrates that these three stories are linked together by common assumptions about 

individual economic behavior. 

The theory of collective action5 and the freerider concludes that, while collective action 

may make a group better off, each individual possesses a strong economic incentive not to 

contribute his share of the costs and instead to take a free ride on the efforts of others. Mancur 

Olson explains the problem of collective action in the following terms: 

Since individual rationality is not sufficient for group rationality, there is no 
reason to suppose that a group of individuals will act in their common interest. The 
aggregate gains to a group from collective action could greatly exceed the total costs 
of that action, but it by no means follows from this that the collective action would 
occur, no matter how rational and intelligent the individuals in that group might be.... 
.... [I]n many situations, the benefits of any collective action go to every individual in 
some group, whether or not the individual made any contribution to the costs of 
collective action. In other words, the benefits of collective action are normally 
indivisible in the sense that, if they are made available to one person in a group they are 
thereby automatically also supplied to everyone in the group. (Olson 1992, viii) 

As a result, large nongovernmental group action often requires special arrangements or 

incentives to succeed. 

Economists have concluded from this theory that there are strong individual 

disincentives toward collective action. Because the gains from collective action are spread 

more diffusely in larger groups, collective action becomes even more improbable when more 

"Collective action is concerned with the formation of groups and the behavior of these 
groups in allocating resources to collective goods that provide benefits to a clearly defined set 
of individuals." (Sandler 1992,193) 
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individuals are involved. As one of the seminal works on collective action concludes, 

"rational, self-interested individuals will not act to achieve their common or group interests." 

(Olson 1965, 2) (emphasis in original). 

Runge (1986) argues that the dynamics behind classical theory are best illustrated by 

the Prisoners' Dilemma. In this game, two prisoners are interrogated separately. The normal 

form of this game is shown below (with years in prison shown as payoffs): 

First Prisoner 
Cooperate Defect 
(Deny) (Testify) 

Cooperate 
(Deny) (1,1) (0,10) 

Second 
Prisoner Defect 

(Testify) (10,0) (5,5) 

Using notation from Sen (1969), let Fj(C,D) be the payoff to Player i when Player i 

cooperates (C) and the other player defects (D). In cases of more than two players, the second 

variable can represent the behavior of some critical mass, the cooperation of which is necessary 

to induce the voluntary cooperation of Player i. The other payoffs can be similarly defined. 

The game leads to several conclusions. First, the only equilibrium outcome occurs 

when both prisoners agree to testify. This is because each prisoner is individually better off if 

he testifies no matter what the other prisoner does.6 Second, the equilibrium outcome is not 

optimal since both prisoners could be made better off if they both denied involvement in the 

crime.7 Together these two conditions imply a unique ordering of payoffs: F i(D,C) > F i(C,C) > 

6This implies that F i D , C ) > F i(C,C) and F i(D,D) > F i(C,D). 

7In terms of our notation, F i(C,C) > F i(D,D). 
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F i(D,D) > F i(C,D). 8 As a result, the stable equilibrium is Pareto-inferior and the Pareto-optimal 

outcome is not an equilibrium. 

Cooperative behavior is not possible in this context because, even if the two prisoners 

could reach an agreement not to testify, each would possess a strong incentive and a perfect 

opportunity to break it. The Prisoners' Dilemma is often used to model situations where 

cooperative behavior will be against each person's individual interest even though it is in the 

interest of the group as a whole (Poundstone 1992). 

The final outcome of these economic assumptions about individual behavior is 

described by the Tragedy of the Commons (Hardin 1968). In an unsupervised grazing 

commons each individual decides how many sheep to graze on the common area. Beyond a 

certain number, each additional sheep lowers the intake of all other sheep in the area. 

Optimally, the village should add sheep until the social marginal gain from the last sheep 

exceeds the social marginal loss caused to all other shepherds. In the Tragedy of the 

Commons, each shepherd enjoys the full marginal benefit of adding sheep. However, he 

suffers only a small part of the marginal cost, depending upon the fraction of the village sheep 

he owns. Thus, each individual adds sheep until the individual (which equals the social) 

marginal gain from the last sheep equals the individual (which is far less than the social) 

marginal loss. The common area will be over-grazed and all will be worse off. 

The incentive to add as many sheep as one can is irrefutable. Should one individual 

recognize what is happening and altruistically withdraw sheep, other individuals will be 

motivated to add sheep, eliminating any benefit to the community. Each individual acting alone 

8A third condition, that F i(C,C) > {Fi(C,D)+Fi(D,C)}/2 is needed in the case of repeated 
Prisoners' Dilemma games to ensure that the players prefer to cooperate rather than to take 
turns defecting (Axelrod 1984, 9-10). 
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can only lower his own income by reducing the number of sheep he grazes, he cannot raise that 

of the community.9 

One of the driving forces behind the Tragedy of the Commons is the fact that the 

addition of sheep imposes an externality. The individual marginal cost of additional sheep is 

less than the social marginal cost. Suppose the total cost curve for the community is 

C=Ci(qi,qj)+Cj(qi,qj), where qi equals the number of sheep grazed by individual i and qj equals 

the number of sheep grazed by the rest of the community. Each farmer will add sheep until 

P=dCi/5qi. If negative externalities are present, however, dC/dq; > 0. The social cost imposed 

by the first shepherd's decision is (3C;/dqi)^dCj/3qi)>dCi/dqi.10 Each shepherd will graze more 

sheep than he would if he had to bear the full social cost. 

This result has led some economists to conclude that the mere existence of common 

property rights over a scarce resource will lead to a Tragedy of the Commons (Demetz, 1967; 

Cheung, 1970, Furubotn and Pejovich, 1972). The two common recommendations for 

escaping this tragedy are privatization, which internalizes all costs and benefits, and the 

enforcement of an agreement by a government not under the direct control of individuals in the 

group. 

The pessimistic outcome of these theories depends upon the institutional framework 

within which human interaction occurs and on the assumption that people blindly pursue their 

individual interests, absent any innate cooperative desire (Poundstone 1992,222-26). 

9The Prisoners' Dilemma has been described as a demonstration of what is wrong with 
economic theory and, indeed, what is wrong with the world (Poundstone 1992,123). 
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Public Goods 

Economics has long acknowledged an important role for government in helping to 

bring about collective action. One role is to provide public goods whose production and 

distribution cannot be left entirely to the market. In the case of public goods the assumption of 

the absence of transaction costs, but usually not perfect competition, is dropped. 

Public goods share two important characteristics (Samuelson, 1954). The first is 

nonexclusivity: once a public good exists, it is difficult to limit its consumption only to those 

who pay for it. This gives individuals who would otherwise purchase the good an incentive to 

let others pay for it so that they can use it free. Obviously, if everyone adopts this strategy, the 

good is seldom provided, even though most people may think it is desirable. The second 

characteristic of public goods is nonrivalry: one person's consumption of the public good does 

not (diminish the amount available to others. 

The problem once again is that individuals have an incentive to provide the good only 

up to the point where the marginal private benefit equals the marginal private cost. This is 

usually well short of the level that would maximize social welfare. It is widely acknowledged 

that the private market may fail to provide enough public goods because the marginal private 

cost of producing the good outweighs the marginal private benefit.11 Because the marginal 

private benefit is often only a fraction of the marginal social benefit, this can be true even when 

the public good would increase the welfare of everyone if the cost was distributed fairly. 

11But see Coase's history of English lighthouses (1974). Lighthouses are often used as a 
classic example of a public good which the private market will not provide. Coase showed that 
in an earlier period lighthouses had in fact been privately owned, albeit with certain property 
rights which allowed their owners to assess and collect fees from ship owners. 
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There is a central distinction between a public good and common property (Stevenson 

1991, 54-55). A public good is a type of good or service, whereas common property refers to 

an institutional mechanism for providing or managing the good. The first has to do with the 

nature of the good. The second refers to the type of property rights surrounding a certain 

resource. Depending on the type of good, collective ownership may exacerbate the rivalry 

inherent in its consumption. 

The prevention of global warming exhibits both of the criteria for a public good 

(Nordhaus 1991b, 923; Chichilnisky and Heal 1993, 74). The atmosphere is a ubiquitous 

resource which, at least below some level of pollution, is not scarce (Ciriacy-Wantrup 1975; 

Bishop 1975). Here the relevant good is an atmosphere containing reduced amounts of 

greenhouse gases. Carbon emissions mix uniformly in the atmosphere, albeit with a long lead 

time (Weyant 1993, 27). Uniform mixing of the atmosphere over the medium-term ensures 

that the benefit of reduced carbon emissions will be shared by all nations irrespective of which 

country's actions led to the improvement (Sebenius 1991, 119). Hence it meets the test for 

nonexclusivity. 

Second, if consumption of this good is defined as enjoying the environmental benefits 

of a clean atmosphere, and not as the emission of greenhouse gases, consumption is 

nonexclusive. The environmental benefits to the United States do not reduce those available to 

Europe or other regions.12 If consumption is regarded as taking advantage of the atmosphere's 

absorptive capacity for anthropogenic emissions, then there is rivalry in consumption. Either 

way, nations have little incentive to take action on their own (Sebenius 1991, 119-20). 

12The emission of gases into the atmosphere can reduce others' enjoyment, but this amounts 
to destruction of the good in question. Destruction of a public good always involves 
externalities by the very nature of the good. 
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Under neoclassical theory, the proper policy with respect to public goods is to have the 

government provide them Measuring the quality of public goods poses serious challenges to 

economists (Olson 1990, 224-26). Generally, in order to determine the correct level of 

production, the government must set the marginal social benefit equal to the marginal social 

cost. Ideally, the costs of production should be distributed in the form of lump-sum taxes in 

order to minimize the effect on economic behavior in other markets. Since the cost is to be 

spread out over many individuals, nobody will experience any gain from his contribution unless 

enough other people contribute to actually provide the good. Government coercion normally 

provides this guarantee (Downs 1957,173-74). 

The solution of a central provider is unavailable in the case of global warming and 

many other international environmental problems. There is no global government capable of 

enforcing collective action on nations. Although various bodies such as the United Nations and 

the International Bank for Reconstruction and Development exist, they lack the capacity to 

enforce agreements. Moreover, they are dependent on the national governments which furnish 

their staff and financing. Even if they possessed the power to coerce compliance, the defection 

of even a small number of major nations would destroy this capacity. 

The absence of a true international government capable of enforcing the distribution of 

costs means that, in order to achieve the reduction of greenhouse gases, nations will have to 

provide the public good themselves. Since each nation will enjoy only a small portion of the 

benefit its actions produce, there is little incentive for nations to incur these costs on their own 

unless others reciprocate. 

Privatizing the resource in order to eliminate externalities also is not an option for many 

international environmental problems. The earth's atmosphere cannot be privatized. A key 
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attribute of private property is the ability to exclude others (Stevenson 1991, 3). This capacity 

obviously does not exist with respect to the atmosphere. Any nation will remain physically free 

to emit unlimited emissions into the atmosphere. 

The solution to global warming involves a public good that necessarily involves 

collective ownership. As a result, collective action to control global emissions of greenhouse 

gases will have to rely on voluntary adherence by a critical mass of nations collectively 

managing the atmosphere as a common resource. This is precisely the type of institutional 

arrangement that the economic theory discussed above dooms to the Tragedy of the 

Commons. 

The Iterated Prisoners Dilemma 

Recent theoretical and empirical work has produced more optimistic conclusions for 

the possibilities of successful collective action. The theory of collective action has been 

extended to examine the possibility of interdependent behavior among individuals and to 

examine how institutions help determine individual incentives (Runge 1984a, 1986; Sandler 

1992). The empirical work has examined the history of actual common property resources 

such as fisheries, grazing areas, and irrigation systems (Ostrom 1990; Stevenson 1991). Some 

of these CPRs have suffered from exploitation and neglect, just as traditional theory predicts. 

Other groups of collective owners have succeeded in establishing and rnaintaining a viable 

system of collective management. Researchers have found that successfully managed CPR 

regimes share characteristics others lack. 

One of the fundamental theoretical challenges regarding collective action is the need to 

explain away the brutal logic of the Prisoners' Dilemma — that each member of the group is 
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better off not cooperating regardless of whether other members cooperate. Some theoreticians 

have attempted to model collective action as a repeated game (Wagner 1983; Axelrod 1984; 

Runge 1984a). Collective action then depends on a series of sequential decisions on whether 

or not to cooperate, each made with the knowledge of how other players have acted in the 

past. Indeed, in simulations of repeated Prisoners' Dilemma games a tit-for-tat strategy of 

conditional cooperation outperformed other strategies (Axelrod 1984). In certain repeated 

transactions, the importance of reputation can prevent a party from defecting from an 

agreement, making possible contracts that could otherwise not be enforced in an efficient 

manner (Kreps 1990). This is especially true if performance is unambiguous and easily 

monitored. 

In order for repeated dealings to sustain cooperation, three conditions must be met 

(Seabright 1993, 118-20). First, the future benefits of cooperation must outweigh the 

immediate benefits of defection. One requirement for this is that the rate for discounting future 

rewards must be moderate. The size of the potential rewards or punishments for cooperation 

and defection must bear a certain relationship to each other. Second, the retaliatory strategies 

must be credible. Once a defection has occurred, it must be in the other members' interests to 

enforce penalties. 

Third, the benefits of future cooperation must be sufficiently probable to justify its 

preservation in the present. It seems likely that the emergence of cooperation requires some 

probability that the players will meet again (Axelrod 1984, 12). To be sufficient to induce 

cooperation, this probability must be sufficiently high and the discount rate attached to future 

benefits must be sufficiently small so that the potential gains from fixture cooperation outweigh 

the immediate gains from defecting. 
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When these criteria are met, successful strategies for cooperation seem to have the 

following properties: (1) avoidance of unnecessary conflict by cooperating as long as others do; 

(2) the willingness to retaliate when confronted with noncooperation by others; (3) an ability to 

forgive defection after an appropriate response; and (4) a clarity of behavior that allows other 

players to discover and respond to one's strategy (Id, 20). 

There is strong evidence that mutual cooperation that enhances the ability of 

individuals to achieve their respective goals is a self-emergent phenomena that needs only a few 

initial successes to establish a base from which to grow (Id).13 This tendency can be 

strengthened by the creation of an institutional framework that makes the future more 

important relative to the present, changes the payoffs to the players of the possible outcomes to 

favor cooperation over defection, and/or teaches players values, facts, and skills that promote 

cooperation 126). 

The iterative approach to collective action overlooks the fundamental nature of the 

Prisoners' Dilemma, however. It assumes that the main characteristic of the Dilemma is that 

lack of communication allows each person to take action without being observed. While lack 

of communication is important to the Dilemma, two other features are critical to a fuller 

understanding of the problems of collective action. The first is the fact that the Pareto-optimal 

outcome in the Prisoner's Dilemma is unstable. Even if the optimal outcome is reached, each 

actor has a continuing incentive to break it. Second, even if the agreement were stable, neither 

person has an incentive to be the first to cooperate unless she can be assured that the other will 

follow. Cooperation, even when desirable, will be difficult to establish. Both of these facets 

1 3Axelrod details the emergence of all but explicit cooperation between enemy lines in World 
War I (1984, ch. 4). The informal patterns of behavior which developed to minimize casualties 
were a preliminary form of spontaneous institution-building. 
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are built into the payoffs of the Prisoners' Dilemma. Full communication cannot eliminate 

them Certain institutional factors can, however, hope to. 

Iteration also suffers from a logical inconsistency. Unless, the number of repetitions is 

infinite, the players know that there will be a last turn. In this last turn, the repeated game 

reverts to the single-shot Prisoners' Dilemma in which neither player has an incentive to 

cooperate. Knowing this, each player will defect on the last turn. However, since each player 

knows that on the last turn each will defect, the second-to-last turn also reverts to a single-shot 

dilemma. The logical process can be carried all the way back to the first decision of whether or 

not to cooperate (Poundstone 1992, 228-30). Although empirical tests and common 

experience show that individuals nevertheless do manage to cooperate, this logical 

inconsistency suggests that viewing collective action as a repeated Prisoners' Dilemma does not 

get to the heart of the problem 

A collective agreement that lacks a definite termination date may escape this logical 

problem and therefore justify a strategy of conditional cooperation. Nevertheless, tit-for-tat 

strategies within the confines of the Prisoners' Dilemma are very unstable. Occasional 

departures from the state of mutual cooperation may deteriorate into mutual defection from 

which the restoration of cooperation becomes extremely difficult. It is more productive to 

view collective action as a fundamentally different situation than that described by the 

Prisoners' Dilemma and to concentrate on why this is so. 

The Assurance Problem 

Amartya Sen (1967) characterized the essential driving force of the Prisoners' Dilemma 

as an isolation paradox The Prisoners' Dilemma is characterized by two fundamental 
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conditions: (1) given the decisions of the other players, each individual is better off not 

cooperating; and (2) given the choice between everyone (including himself) cooperating and 

everyone not cooperating, each individual prefers cooperation (Id, 113). 

Given these two conditions three features follow. First, a Pareto-inferior outcome will 

inevitably occur as each individual decides to defect; a situation that all view as worse than 

universal cooperation. Second, each individual's decision to defect strictly dominates the 

decision to cooperate in all situations. No matter what she expects other players to do, each 

individual is better off defecting. Third, compulsory enforcement is needed if the group is ever 

to achieve the Pareto-superior outcome of universal cooperation (Id, 113). 

If, however, the first condition is modified so that in the special case where everyone 

else or at least a certain critical number cooperates, each individual now prefers to also 

cooperate rather than to defect, the features of the problem change. The strict dominance of 

the decision to defect no longer holds. Now expectations of other people's behavior matter. If 

the individual expects the critical mass to be reached, he will voluntarily choose to cooperate. 

As a result, compulsory enforcement is no longer required. With everyone voluntarily 

cooperating, the Pareto-superior outcome is reached. The key to its achievement lies in 

whether enough individuals expect others to cooperate, a decision which in turn relies on 

others' views of their expected action. Sen refers to this as the Assurance Problem (Id, 114-

15). 

The problem facing the group in the Prisoners' Dilemma is fundamentally different than 

in the Assurance Problem In the former, compulsory enforcement of an agreement to 

cooperate is required to achieve a Pareto-superior outcome because no one ever has an 

individual incentive to cooperate. And compliance with any agreement must be continuously 
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monitored because each individual has a continuing incentive to defect. In addition, the 

expected penalties for defecting must be greater than the readily tangible benefits from 

defecting. Where monitoring is difficult or the benefits from defecting are large, this may be 

difficult to achieve. Since each individual has no more incentive to cooperate in enforcement 

than he has to cooperate in the underlying agreement, enforcement must generally come from 

outside the group (Ostrom 1990, 44-45). If no outside entity exists to enforce the agreement, 

achieving the Pareto-superior outcome may be impossible.14 

In contrast, in the Assurance Problem there is only the problem of convincing each 

member that others will cooperate, at least i f he will Once this is achieved, the agreement is 

self-enforcing (Sugden 1984). Moreover, the dynamics are different. Even if only a critical 

mass originally intends to cooperate, others expecting this cooperation will change their 

behavior and also cooperate. If the group begins to expect a significant degree of cooperation, 

the expected rewards for cooperation as opposed to defection may shift sufficiently to produce 

full cooperation. Once full cooperation is achieved, quasi-voluntary compliance may keep it 

there. Axelrod finds this type of reciprocity to be the most stable form of cooperation (1984, 

136-39, ch. 9). One of the main goals of the institutional framework surrounding the CPR 

should be to convince each member that others will cooperate. 

Runge explains why members may decide to cooperate even in the absence of universal 

compliance (1985, 369-71). Chart 1 shows the gains to a given individual in a group of n other 

members as a function of the number of other individuals expected to cooperate. The number 

of other individuals cooperating can range from 0 to n. The line labeled D shows the gains to 

1 4For applications of these principles to the prospects for international cooperation (See, 
Stein 1983; Oye 1986). 

61 



the individual from defecting. The line C shows the gains from cooperation. Note that when 

few members are expected to cooperate, the returns from defecting are near zero (since few 

collective benefits are produced) but significantly above the cost of cooperating. Once k other 

individuals agree to cooperate, the individual gains from cooperating become positive, although 

it is still more advantageous to defect. 

At point y, however a change occurs. If this many individuals are expected to 

cooperate, it is now in the individual interest of every member to join them because the private 

gains from cooperation now exceed those from defection. Beyond this point, further 
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cooperation can be expected to materialize on its own. At a point such as z, however, people 

may expect a sufficient number of others to cooperate so that most of the social gains from 

collective action are already realized. At this point it may once again become advantageous to 

defect. 

The chart has two stable equilibria, a Pareto-inferior one at 0 and a Pareto-superior one 

at z. Note that in the above graph, point z is stable even though cooperation is not universal, 

provided expectations are not too far out of line with actual behavior. In a dynamic setting, the 

group should be able to adjust to minor changes in cooperation. If cooperation slips below z, 

more people will be motivated to cooperate as long as they regard the decline as temporary. If 

however, actual cooperation falls below the critical mass y, individuals may alter their 

expectations and the group will revert to the Pareto-inferior equilibrium at 0. What matters is 

not the actual participation at a given moment in time, but the expected participation over a 

relevant period. This may, but need not be, heavily dependent on current participation. 

Runge uses the following terms to describe the problem facing the group: 

Unlike the [Prisoners' Dilemma], in which defection dominates at all levels of 
participation, implying a continual need for outside coercion, this situation rests on the 
contingent strategies of agents. If enough people in a village are assured that others 
will cooperate, then z will emerge as the equilibrium However, if a Pareto-inferior 
open-access equilibrium has become established, no agent will decide to join a coalition 
subscribing to a restrictive rule unless he expects a sufficient number of others to do so. 
Achieving a Pareto-superior solution will require an organized change in behavior 

leading a critical mass to cooperate with the rule. (1986, 629) 

The key to the Assurance Problem is the nonseparability of individual decisions (Runge 

1981). A function is additively separable if and only if: 

f(x 1,x 2) = f1(x1) + f2(x2). 
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As Runge (Id, 599) points out; "when the assumption of separability is dropped, 

elements of interdependence and uncertainty are introduced which become difficult to handle 

with traditional tools and concepts." In these cases the value of the function is determined not 

only by those variables under the individual's control, but also by variables under the control of 

others. Each person's decision depends on the decisions of others. Introducing nonseparability 

into the cost and utility functions makes it possible to have outcomes in which defection is not 

always the dominant strategy. The main problem in addressing externalities then becomes 

uncertainty regarding what others will do (Id, 600). Successful management involves the 

coordination of individual expectations (Id, 602). The variance of these expectations 

increases, along with transaction costs, as the group gets larger (Id, 603). 



Nonseparable utility functions can be found in the game of "The Battle of the Sexes" 

first discussed by Luce and Raffia (1957). In this game a husband and wife must decide how to 

spend their evening. The husband prefers to go to the dog races. The wife prefers the ballet. 

In contrast to the Prisoners' Dilemma, each spouse most prefers that the two spend the evening 

together. Neither would knowingly choose to spend the evening at his or her preferred activity 

unless the other attends. The normal form for this game is: 
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The game still involves an element of conflict since each spouse prefers a different 

outcome. In spite of this, no dominant strategy exists for either individual. Instead, each 

spouse's decision depends upon the expected decision of their mate, which in turn depends 

upon their own expected decision. The final outcome cannot be predicted. If communication 

is not allowed, each spouse must guess at what their mate will do. 

Unlike the Prisoners' Dilemma, neither person can chose what is best for them without 

taking into account what he or she thinks their partner will chose. In spite of the circular logic 

involved in this choice, empirical evidence shows that individuals are adept at coordinating their 

choices even in the absence of communication (Schelling 1960, 54-67). The institutional 

framework exists primarily to facilitate this coordination. 

Where communication is allowed, the final outcome is still indeterminate, depending as 

it does upon negotiation between the players. This again differs from the Prisoners' Dilemma 



where only one Pareto-optimal outcome exists. Cornmunication should assure that one of the 

two Pareto-optimal outcomes is reached, thus avoiding the inferior outcomes which may arise 

without communication. This assumes conmunication is honest. Since each player has a 

different preferred outcome, however, there are incentives for strategic behavior even with 

open communication (Id). 

When cost and utility functions are nonseparable, expectations about the behavior of 

others influence the final outcome. This creates a demand for institutions capable of fostering 

coordinated expectations. Institutions that reduce each individual's uncertainty about the 

actions of others can increase the probability of attaining high levels of collective action by 

providing each person with the assurance needed to justify his continued cooperation. As 

Runge notes: "the lesson of the assurance game is to let individuals have full freedom to 

innovate self-binding rules which best serve their needs before enforcing rules from outside." 

(1981, 603-04) This is one of the essential reasons why groups may find it in their interest to 

restrict their freedom by imposing binding rules upon themselves (Runge 1986, 628-31). 

In addition to providing information regarding the choices of others, institutions can 

also affect the payoffs for cooperating or defecting. Using the notation from Sen (1969), three 

key interrelationships between the possible payoffs determine the nature of the game and the 

chance of obtaining a Pareto-superior outcome. In the following discussion we will assume 

that the payoffs are symmetric, or at least that the inequality orderings of different payoffs are 

the same. This assumption may be dropped in cases where communication and payoffs are 

allowed through binding contracts, although such cases involve greater transaction costs (Sen 



The first inequality that matters is whether F i(C,C) > F i(D,D). If this test is met for all 

players, the game passes the existence test. A Pareto-superior outcome exists which requires 

cooperative behavior among individuals. If the requirement is not met, no collective action is 

warranted. Of course, more than one Pareto-optimal outcome may exist, especially when more 

than two individuals are involved. An entirely separate problem then arises of negotiating the 

proper collective goal which the group will try to achieve (Id, 12-15). The selection of the 

goal plays a large role in determining what constitutes cooperation and defection. In most 

empirical studies satisfaction of the existence test is taken for granted. 

In social issues characterized by great uncertainty or a difference in initial starting 

points, the existence criteria may not be fulfilled for some players, even if collective action 

would benefit most members of the group. Some individuals may believe that collective action 

would harm their interests and no side payment which the group could afford to offer could 

alter this. Even if a solution is possible, transaction costs may prevent negotiators from finding 

it. In such cases, unanimity will be impossible to achieve. If the objecting players are strong 

enough to block an agreement, collective action will not occur. Ignoring this fact can cause 

negotiators to avoid dealing with some of the most important structural obstacles toward 

obtaining an agreement. 

In the case of international agreements, side payments will often be necessary in order 

for each nation to conclude that it is better off with an agreement than without one. An OECD 

study of transboundary pollution problems concluded that: 

A willingness on the part of countries to give and to accept such compensation is an 
extremely important aspect of transfrontier pollution problems, since it often will be 
difficult, particularly in existing situations, to negotiate an efficient solution without 
payments, (quoted in Maler 1990, 83) 

67 



This is likely to require that countries that are net victims of environmental damage pay 

those who are net perpetrators in order to avoid further harm While they may seem unfair, 

such payments may be necessary to obtain sufficient cooperation to achieve the benefits of 

collective action. 

The second key relationship determines whether individual cooperation is likely to 

emerge without a collective agreement. If F i(C,D) > F i(D,D), the game passes the 

establishment test. Each player has an incentive to cooperate even if the other does not. 

Collective action arises spontaneously. Assuming symmetry and positive externalities from 

cooperation, the establishment test implies the existence of a Pareto-optimal solution from 

cooperation. No monitoring or enforcement is needed in such a case. 

If the establishment test is not met, neither player has an incentive to cooperate unless 

he is assured that the other will In fact, unilateral cooperation may actually reduce the 

marginal gain to others of cooperating, producing less overall cooperation than if both players 

behaved selfishly (Barrett 1990, 77). This creates a need for institutions to facilitate the 

communication and monitoring necessary to allow an agreement on collective action. 

The third relationship determines whether a cooperative outcome, once reached, is 

likely to be stable. If F i(C,C) > F i(D,C), neither individual has an incentive to defect from the 

agreement once it is implemented. The agreement is self-enforcing and will be maintained by 

the self-interested behavior of its members without centralized coercion (Sindal 1986, 46). If 

the existence test is met, the stability test implies the existence of a Pareto-optimal equilibrium 

from cooperation. 

If the stability test is not met, individuals have a permanent incentive to defect from the 

agreement, provided their defection does not erode the cooperation of others. Continuous 
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monitoring and enforcement, possibly by a party outside of the agreement, will be needed to 

prevent such defections. In such a situation, quasi-voluntary compliance will not exist, since 

members will not cooperate unless they are coerced, even i f they believe all others are 

cooperating. As a result, the cost of policing the agreement will be higher than where the 

stability test is met. In many cases, satisfaction of the stability test may be impossible without 

careful policing and a proper system of rewards and punishments. The cost of these 

institutional safeguards reduces the margin by which the existence test is met, however. 

The existence test determines whether collective action can improve the social welfare 

of the group. Satisfaction of the existence test for all members of the group may require 

payoffs, however. The establishment test indicates how difficult it will be to institutionalize the 

desired collective action. Finally, the stability test indicates how easy it is to maintain collective 

action once it is established. A profitable agreement that is successfully put into place may 

prove to be unstable. The inducements which motivated the original cooperation may not be 

sufficient to prevent members from defecting after the benefits of collective action begin to 

appear. Likewise, the fact that a profitable and stable agreement exists does not mean it will 

automatically appear. Many beneficial agreements will never materialize without careful 

negotiation and institutions consciously designed to alter rewards and punishments so that they 

satisfy the three tests discussed above. 

The establishment and stability tests come close to describing what Sen and Runge call 

the Assurance Problem Each individual needs assurance that other members of the group will 

cooperate if he does. Once this assurance is provided, each member cooperates of bis own free 

wil l Both Sen and Runge assume that the stability test is met (Sen 1967, 114; Runge 1984a, 

160). In other words, if every other member cooperates, each member will voluntarily 
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cooperate rather than defecting and freeriding on the efforts of others. In fact, however, two 

different problems are involved. Monitoring and enforcement fill a dual role. They assure each 

individual that others will cooperate i f he does, thereby fulfilling the establishment test and 

bringing about the gains from collective action. Second, they provide some measure of 

coercion to prevent backsliding in the face of incentives to defect. This provides stability. 

Since monitoring and enforcement institutions can affect both the net payoff from cooperating 

and the net payoff from defecting, they can alter the individual's behavior. 

Two generic games illustrate the importance of these tests. In each game the payoffs 

from mutual defection and mutual cooperation are identical: 

G A M E 1 

Player 1 
Cooperate 

Defect 

Cooperate 

(6,6) 

(2,4) 

Player 2 

Defect 

(4,2) 

(1,1) 

Player 1 
Cooperate 

Defect 

G A M E 2 

Cooperate 

(6,6) 

(8,0) 

Player 2 

Defect 

(0,8) 

(1,1) 

The first game meets the establishment and stability tests. It is easy to predict that, 

even without communication, monitoring, and enforcement, mutual cooperation will occur. In 

the second game, neither the establishment nor the stability test is met. Since mutual 
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cooperation is not an equilibrium, there is substantial reason to doubt that it will take place 

without institutional help. As in the Prisoners' Dilemma, it seems likely that the group will be 

stuck in the Pareto-inferior equilibrium of mutual defection. 

Now consider a third game in which the sum of the payoffs to both players in each of 

the boxes is two units less than the equivalent payoff in Game 1 (except for the case of mutual 

defection, where there would be no reason to pay for institutional design). If, for a cost of two 

units to cover monitoring and enforcement, the individuals could establish an institutional 

framework of fines and rewards, they could transform the game into one which meets both the 

establishment and stability tests. Assume that the institutions put in, place a system of rewards 

and punishments which transfer two units from noncooperators to cooperators. The group 

would then achieve the Pareto-optimal outcome. Although the payouts from this outcome are 

lower than the Pareto-optimum of Game 1 because of institutional (transaction) costs, they are 

much higher than the Pareto-inferior equilibrium of Game 2 is likely to produce: 
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Each of these three tests plays a role in analyzing efforts to undertake collective action. 

A key tenet of this dissertation is that the institutional structure surrounding the members of 

the group influences whether or not each test is met and the margin by which it is met. This in 

turn influences individual decisions to cooperate or defect. It is possible to design institutions 



that increase the benefits from collective action while reducing its costs, that provide assurance 

that others will cooperate, and that help ensure stability by making it in each member's 

individual interest to cooperate rather than defect (Sandler 1992, 196). In effect, successful 

institutional design can transform the Prisoners' Dilemma into the Assurance Problem 

Tax collection provides an example of this type of transformation. The United States 

Federal Government collects over 18 percent of the national GDP in various forms of taxation. 

The burden of these taxes, together with the knowledge that his share is too small to affect the 

system's health if withdrawn, gives each person an incentive to avoid payment. If everyone 

actively evaded taxes, the Government would lack the resources to compel compliance. The 

system would collapse. Yet citizens file tax returns individually, surrounded by an institutional 

system designed to catch and punish nonfilers with reasonable efficiency. The result is a high 

degree of voluntary compliance. One reason is the assurance that others are paying a similar 

amount. Perhaps more important, the system's existence alters the payoffs to any one 

individual and makes noncompliance a risky venture. 

The successful design of institutions to accomplish these goals is necessary if collective 

action is to succeed. To be successful, however, the founders of these institutions must 

reconcile contending interests without giving any one faction the ability to always prevail over 

others (Hayek 1948, 13). Although the specific attributes of the institutions are closely related 

to the nature of the collective action being pursued, it is possible to develop general design 

principles regarding their structure (Ostrom 1990). 
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International Environmental Institutions 

The problem of collective management of CPRs has a direct relevance to international 

environmental agreements. According to a recent survey, 132 multilateral environmental 

treaties had been signed by 1989 (Haas and Sundgren 1993, 404). The United Nations 

Conference on the Human Environment in 1972 marked a turning point in the development of 

this body of international law. Prior to that time, only 65 treaties had been signed. In the 

following 16 years, another 67 were added. 

Not all multilateral environmental treaties deal with a global common resource. As 

Haas and Sundgren point out, environmental treaties deal with one of two types of problems: 

(1) protection of the physical commons outside national control; and (2) protection of 

resources that lie within a nation's territorial control, the effects of whose exploitation is felt by 

other nations. Only the first type of treaty potentially involves a classic commons problem In 

most of these cases, the commons area is regional rather than global in nature (Id, 405). 

Evolutionary institutional change is likely to prove inadequate for many international 

environmental problems. This is because the lag associated with such changes severely restricts 

the institutional system's ability to respond to problems in a timely way. Three lags can be 

identified: (1) the delay in achieving a consensus on the need to take action; (2) the delay in 

negotiating a collective agreement capable of achieving effective collective action including 

agreement on the necessary side payments); and (3) delay in implementing the agreement (Lave 

1991, 13-14). In international settings the second delay is lengthened by the need to achieve 

consensus before any action can be taken. In addition, in the case of CFCs and global 

warming, full implementation of any agreement is likely to take decades because of the long 
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lead times between cause and effect. Scientific constraints limit the ability to significantly 

shorten this third lag, however. 

Evolutionary institutional creation can reduce the second lag by closely following the 

state of scientific and public consensus in a series of small steps. Gradual agreement to general 

norms and principles, then preliminary steps, then more costly collective action is likely to 

produce more effective action than is a strategy of trying to negotiate everything at once (Levy, 

Keohane, and Haas 1993,413). 

One scholar has concluded that: "the reversal of the current destruction of our global 

commons will require a restructuring of our traditional notions of sovereignty, national 

security, and international law." (Anderson 1990, 217; See also, Camilleri and Falk, 1992, ch. 

7). The institutional theory on the emergence of cooperation has a great deal of relevance to 

many of the central issues of global environmental politics (Axelrod 1984,4). 

The trial and error process of institutional evolution is a slow one, however. In some 

cases, even though conditions may be favorable for long-run institutional development, there 

may not be time to wait for the uncoordinated process of institutional evolution to produce the 

proper form of cooperation. In such cases, a proper understanding of the structural obstacles 

inhibiting collective action may allow policy-makers to speed up the process of cooperation 

(Id, 191).15 

The lack of international authority is widely recognized as an impediment to action on 

international environmental issues (Maler 1990, 80). It mandates that environmental problems 

be solved through voluntary agreement and enforcement. The environmental treaties studied in 

15Axefrod and Keohane, however, conclude that: "achieving cooperation is difficult in world 
politics. There is no common government to enforce rules, and by the standards of domestic 
society, international institutions are weak. Cheating and deception are endemic." (1986, 226) 
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the following chapters represent international attempts to overcome this hurdle by collectively 

managing common property resources (Barrett 1990). A brief review of existing international 

law regarding the environment will help to place these efforts in context. 

There are two types of international law: customary and conventional (Hackworth 

1940, 1). Customary law reflects general behavior of nations that is so accepted that it can be 

regarded as binding on all nations even without their express consent. In the absence of a 

police power capable of coercing the consent of sovereign nations, it is doubtful that customary 

law can motivate cooperation in cases where a national government expressly decides not to be 

bound. Nevertheless, there are several areas of international law, such as diplomatic immunity, 

where a common consensus exists which most nations believe is binding on all. Even if the 

international conmmunity lacks the power to enforce compliance on recalcitrant nations, it 

regards their noncompliance as illegitimate and exacts a penalty in other areas of international 

diplomacy. 

The second, and more concrete, form of international law arises from international 

treaties and conventions in which national governments expressly assent to the terms of a 

negotiated agreement. Since nations have freely given up part of their sovereignty, presumably 

in exchange for similar concessions by other nations, it is reasonable for the international 

community to expect them to honor their commitments. Conventional international law is 

highly contractual The reluctance to cede national sovereignty to international organizations 

with strong enforcement powers means that the power to compel compliance usually is still 

lacking. With conventional law, however, negotiators have the opportunity to structure the 

international agreement so that it changes the payoffs facing individual countries in ways that 

will encourage cooperation and punish defection. 
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International environmental law is largely conventional, derived from specific treaties 

and agreements that bind only the individual parties (Carter, 1991). Customary law in this area 

is sparse. Attention to international environmental issues was first highlighted at the 

Conference on the Human Environment, held in Stockholm in 1972. The Stockholm 

Declaration on the Human Environment provides that: 

States have...the sovereign right to exploit their own resources pursuant to 
their own environmental policies, and the responsibility to ensure that activities within 
their jurisdiction or control do not cause damage to the environment of other States or 
of areas beyond the limits of national jurisdiction.16 

States shall co-operate to develop further the international law regarding 
liability and compensation for the victims of pollution and other environmental damage 
caused by activities within the jurisdiction or control of States to areas beyond their 
jurisdiction.17 

Another frequently cited source of customary law is the Trail Smelter Case18 involving 

a smelting plant in Canada that emitted sulfur dioxide into the atmosphere. When the emissions 

drifted across the border into the United States, the United States Government complained. 

The two governments agreed to set up an arbitration tribunal to decide the case on the basis of 

international law. 

After noting that neither party had presented it with prior international decisions 

involving either air or water pollution, the tribunal looked to U.S. Supreme Court decisions in 

cases involving disputes between different states. On the basis of these precedents, the 

Tribunal found that under the principles of international law: 

'Stockholm Declaration on the Human Environment, Principle 21. 

Principle 22. 

Trail Smelter Case, Arbitral Tribunal, 3 U.N. Rep. Intl. Arb. Awards 1905 (1949). 
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No State has the right to use or permit the use of its territory in such a manner 
as to cause injury by fumes in or to the territory of another or the properties or persons 
therein, when the case is of serious consequence and the injury is established by clear 
and convincing evidence.19 

Finally, Section 601 of the 1987 Restatement of Foreign Affairs Law obligates states to 

take measures necessary to the extent practicable under the circumstances, to ensure that 

activities within their jurisdiction or control conform to generally accepted international rules 

and standards for the prevention, reduction and control of injury to the environment of another 

state or to areas beyond the limits of national jurisdiction (Restatement 1987)20. 

While these sources of international environmental law may be sufficient to establish a 

duty to compensate for sulfur dioxide fumes or a chemical spill, it is doubtful that they are 

specific enough to guide nations in dealing with global problems, such as CFCs or carbon 

emissions, that do not clearly qualify as pollution (Stone 1990). On these issues, international 

customary law provides little guidance. 

As with all customary law, the above sources also do not address how to enforce 

compliance. Establishing a theoretical duty under international law is one thing, enforcing 

compliance is another. Typical transborder pollution cases involve only a few states that deal 

with each other continuously on a wide range of issues. Negotiation of these cases may be 

relatively easy and solutions are unlikely to require the use of force. However, where the 

problem being addressed is widespread, and thus demands the cooperation of the entire 

community of nations, gentle persuasion and issue linkage are likely to fail Unless individual 

19Id,p. 1965. 

20Comment d to Section 601 makes it clear that a state is responsible for the actions of 
individuals or other private or public parties under its jurisdiction as well as for its own actions. 
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states are willing to enforce the agreement on their own, institutional incentives and 

punishments will be needed. 

Three conditions are essential for effective action on environmental problems: (1) high 

levels of government concern; (2) a favorable contractual environment (well-defined property 

and contractual rights) for agreeing on collective action; and (3) sufficient political and 

administrative capacity on the part of national governments to enforce any agreement within 

their jurisdiction (Keohane, Haas, and Levy 1993, 19-21). International institutions can make 

positive contributions to each of these conditions (Levy, Keohane, and Haas 1993). 

Over the past twenty years countries have been increasingly willing to subordinate 

national political control to international environmental requirements (Haas and Sundgren 

1993, 408). This process has usually resulted in a framework treaty within which nations can 

begin with politically easier subjects and progress to more difficult ones later (Id, 416). This 

process is helped by an on-going effort to improve scientific understanding of the 

environmental resource. 

The prominent attention that national governments currently give to international 

environmental issues is a relatively recent phenomenon. As a result, few major international 

environmental agreements have been in force long enough to judge their success at achieving 

efficient common management of the environment. 

Each of the agreements examined in this thesis suffers from this problem The 

International Convention for the Regulation of Whaling has been in force since 1948. 

Although the international community has succeeded in reducing, and even halting, depletion 

of the whaling stock, the Whaling Convention shares little of the credit and recent disputes 
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concerning its ultimate purpose and the seriousness of threats of extinction threaten to create 

defections among major whaling nations. 

The existence of environmental problems such as ozone depletion, and global warming 

has been attributed to the atmosphere's status as an open access resource (Sandler 1992,122). 

If this is true, then the solution to these problems must begin with common agreement on 

property rights sufficient to transform it into a CPR. The Montreal Protocol was agreed to in 

September, 1987 and entered into force in January, 1989. Its provisions were strengthened in 

1990 and again in 1992. Although the first years of its implementation look promising, a 

complete phase-out of CFC production has yet to occur and the adherence of major developing 

countries is still in doubt. Nevertheless, target reductions are being met and the outlook for an 

eventual phase-out is promising. 

Finally, negotiations to control global warming, the major focus of this dissertation, are 

just beginning. In 1992 countries made a tentative commitment to reduce their emissions of 

greenhouse gases back to 1990 levels by the year 2000. But these goals are unlikely to be met 

and governments are still a long way away from taking the more costly measures that would be 

needed to significantly slow expected warming. A major aim of this dissertation is to draw 

conclusions about the likely success of these negotiations. The data needed for empirical 

confirmation of these conclusions may take several decades to emerge. 

To find out whether these attempts at collective action are likely to succeed, one needs 

to focus on the specific provisions of each agreement. The goal is to determine whether the 

institutional structure of the agreements is sound. Given the specific characteristics of each 

common resource, the agreements should encourage collective behavior by increasing each 
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nation's incentive to cooperate. This examination will enable us to speculate about each 

agreement's chance of future success. 

The Ostrom Design Principles 

Recent work by Elinor Ostrom (1990) provides useful principles for the examination of 

these agreements. Ostrom studied numerous attempts to manage common property resources 

(CPRs). Some of these attempts were successful, others failed. From her studies, Ostrom 

developed eight design principles that characterize a successful agreement. These principles 

apply both to the resource itself and to the agreement to collectively manage it. Ostrom's thesis 

is that a successful collective agreement will be more consistent with the design principles than 

an unsuccessful one. 

This dissertation applies these design principles to international environmental 

negotiations to test whether they are a useful guide to analyzing international environmental 

regimes. The primary focus is on using the design principles to examine specific agreements to 

take collective action to preserve the international environment. The principles will first be 

applied to the environmental resource being managed to see how closely they fit. The real test, 

however, lies in examining specific provisions of the agreements themselves to determine how 

closely they reflect the design principles. The design principles address structural problems 

common to all CPRs. International negotiators faced these same problems in each of the 

environmental treaties examined in this dissertation and developed institutional provisions to 

address them. The degree to which specific treaty provisions reflect the design principles 

should be a good predictor of their success. 
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If the design principles help us understand previous international environmental 

agreements, they should also help examine the obstacles to getting a workable agreement 

addressing global warming. We can examine how far these principles have been incorporated 

into the convention signed in 1992. Since a more rigorous agreement does not exist, it is 

impossible to examine the extent to which it incorporates the design principles. Assuming, 

however, that the design principles are relevant, it is possible to examine the difficulties 

negotiators will have incorporating them into any agreement. It is also possible to speculate on 

ways negotiators might overcome these hurdles, making any final agreement closely adhere to 

the design principles. 

Ostrom lists a total of eight design principles characteristic of successful attempts to 

manage a common property resource. Ostrom defines a design principle as "an essential 

element or condition that helps to account for the success of these institutions in sustaining the 

CPRs and gaining the compliance of generation after generation of appropriators to the rules of 

the game." (1990, 90). While Ostrom does not assert that her design principles are necessary 

or even sufficient conditions for achieving institutional robustness in CPR settings, she does 

speculate that it is possible to identify a set of necessary design principles and that such a set 

will closely resemble the eight principles identified by her. 

1. Clearly Defined Boundaries. Ostrom defines boundaries in terms of the legal 

rights group members have to use resources from the C P R These property rights must be 

clearly defined, as must the physical boundaries of the resource itself So long as the 

boundaries of the resource and/or the specification of who is eligible to use it, and by how 

much, are uncertain, no agreement on common management is likely to succeed. Group 
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members must have a clear idea of their rights and responsibilities with respect to the boundary. 

They must understand what actions constitute compliance with the agreement and what 

actions violate it. 

The definition of boundaries also implies the ability to exclude outsiders. Individuals or 

nations outside of the management group must not be allowed to use its resources without 

joining the group. This characteristic of partial exclusion is one of the central distinctions 

between an open access area and a common property resource (Id, 91; Ciriacy-Wantrup and 

Bishop 1975, 715). Without a clear definition of the boundaries of both the group and the 

resource, it is difficult to create any sort of property rights. 

2. Congruence Between Appropriation and Provision Rules and Local 

Conditions. Appropriation and provision rules spell out how much of the resource each 

member is entitled to and what conditions she must fulfill in return. These rules must be 

carefully tailored to the specific characteristics of the resource being collectively managed. 

Each CPR is unique, and the agreement governing common use must carefully specify the 

rights and responsibilities of each member in terms that are consistent with the physical and 

scientific nature of the resource. In the case studies that follow, care will be taken to examine 

why, given the nature of the problem negotiators were addressing, certain provisions in each 

environmental agreement were drafted the way they were. 

In this sense each CPR agreement is what Oliver Williamson (1986) calls a specialized 

governance structure that is highly attuned to the specific attributes of the resource in question 

but that carries with it higher costs. These costs are most likely to be justified where an 
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investment peculiar to the resource is required and where management of the resource will 

involve a large number of transactions. 

Close congruence between the agreement and the nature of the resource requires a 

sound understanding of the resource itself Scientific study of the costs and benefits of action, 

rates of depletion, and probable effects of alternative courses of action is critical to making 

informed decisions. Especially in issues, such as ozone depletion and global warming, that 

involve complex chemical reactions on a global scale, the collection and sharing of scientific 

knowledge may be a prerequisite to any agreement to take collective action. 

3. Collective-Choice Arrangements. Since collective management of a CPR relies 

largely on quasi-voluntary compliance, members must have a say in decision-making. 

Democratic participation also makes it easier for the agreement to evolve to meet changing 

conditions, institutions that adhere to this principle are better able to tailor their rules to 

specific circumstances because the group members who directly interact with one another and 

with the physical resource are in the best position to adapt the rules over time to the specific 

problems facing them (Ostrom 1990, 93). Without access to this type of contextual 

knowledge, central planners are unlikely to make the proper adjustments (Hayek 1960). In 

addition, governance systems that allow members input are likely to be viewed as fairer and 

thus deserving greater allegiance (Williamson 1986). 

If, instead, all decision-making is centralized, the risk of inappropriate intervention will 

rise unless the decision-makers are fully aware of the specific circumstances at issue. In 

addition, individuals will press the central authority to intervene on their behalf even if this 

would lower the welfare of the group as a whole (Milgrom and Roberts 1990, 79). 
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Efficient government is also important because CPR institutions must often adapt to 

changing conditions. If change is difficult to accomplish, the agreement may become 

outmoded and obsolete, dissipating much of the potential gain from cooperation and making 

continued adherence less attractive. Efficient institutions ensure that institutional adaptation at 

lower levels of the hierarchy occurs with a minimum of transaction costs. One way to do this is 

to make the maximum use of contextual knowledge by decentralizing decision-making 

authority to the widest extent possible. 

Moreover, enforcement imposed from above without the will of the group members is 

likely to be less effective than that derived from internal consent. Runge concludes that any 

enforcement mechanism operating from outside and above and designed to coerce local action 

is likely to involve high costs and uncertain benefits (1986, 631). 

In an international setting, no government exists to impose its will on national 

governments. Governments must impose order on themselves. The question raised by this 

third principle goes to the degree of openness and decentralization allowed by this order. How 

sensitive will the agreement be to changes in national attitudes? How easy will it be for nations 

to amend the agreement in response to new scientific findings? 

Ostrom posits that any group that adheres to these first three design principles — 

clearly defined boundaries, well-tailored rules, and appropriator participation — should be able 

to devise a good institutional framework if it keeps the transaction costs of changing the rules 

relatively low (1990, 93). 
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Monitoring and Enforcement 

Monitoring and enforcement are also necessary, however. Effective institutions rely 

heavily on voluntary compliance. No institution can operate effectively unless the great 

majority of those subject to it voluntarily comply with it most of the time (Young 1989, 43). 

This is especially true of CPRs. As Ostrom points out, however, the presence of good rules 

does not ensure that members will follow them 

Agreeing to follow rules ex ante is an easy commitment to make. Actually 
following rules ex post, when strong temptations arise, is the significant 
accomplishment. 

The problem of gaining compliance to the rules — no matter what their origin 
— often is assumed away by analysts positing all-knowing and all-powerful external 
authorities who enforce agreements. (1990, 93) (italics in original) 

Effective deterrence is often necessary to moderate situations in which the private 

interests of different parties conflict with each other. Deterrence in turn depends upon the 

ability to make a credible threat ex ante to take retaliatory action, even when such action might 

not be worthwhile ex post (Schelling 1960). 

Investment in institutions for monitoring and enforcement is important to assure that 

any agreement endures long after its implementation. These institutions must be carefully 

designed to maximize their net benefit. This is especially true because, without a central 

organization, the benefits of individual monitoring and enforcement accrue to the entire group, 

even though their cost is privatized. Individuals who take the time and effort to police the 

agreement may end up benefiting the group, but not themselves. As a result, monitoring may 

not automatically arise from the self-interest of individual participants (Seabright 1993, 119). 

A second-order collective action problem exists under which individual group members may let 

the agreement fall apart due to lack of monitoring and enforcement for the same reasons that 
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they initially tend to over exploit a commonly-owned resource absent an agreement (Ostrom 

1990, 45; Sandler 1992, 46). CPRs must successfully overcome the resistance participants 

have to voluntarily spending the time and effort needed to monitor and sanction each other's 

performance (Ostrom 1990,94). 

Monitoring and enforcement are important to obtaining what Margaret Levi calls 

"quasi-voluntary compliance" (1988, ch. 3). Within a certain framework, individuals may be 

willing to comply with the rules of common management when: (1) they believe that the 

collective goal is being achieved, making the group and themselves better off than under an 

open access regime; and (2) they believe that others are also complying. Quasi-voluntary 

compliance reduces the need to rely on coercion for cooperation. In this case, ex ante self-

enforcement replaces ex post external enforcement or retaliation (Runge 1986, 368). 

Unless members feel their actions are sufficiently monitored to detect violations, 

sanctions are unlikely to deter defection. Successful cooperation requires that individuals must 

not be able to defect without the group being able to retaliate effectively (Axelrod 1984, 100, 

182). Effective reciprocity requires three ingredients: (1) actors can identify defectors; (2) 

retaliation can be effectively focused on defectors; and (3) actors have sufficient long-term 

interests to punish defectors. 

These conditions are more difficult to satisfy if the group is large (Axelrod and 

Keohane 1986, 235). With large groups the relationship between the cooperation of any one 

member and that of all other members weakens. The community of nations is a relatively large 

group. Individual nations have little incentive to join an agreement if their adherence is unlikely 

to elicit an increase in the cooperation of other parties sufficient to outweigh the costs of their 

own adherence (Barrett 1990, 75). 
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Monitoring and enforcement are important both to: (1) deter individuals who might be 

tempted to break the rules; and (2) assure each individual that others are also abiding by the 

agreement, thereby increasing his confidence that the full benefits of common management will 

be realized (Ostrom 1990, 95). Effective deterrence is necessary even if individuals prefer to 

cooperate. The gains from collective action are measured net of any monitoring and 

enforcement costs, including the cost of imperfect monitoring. This brings us to Ostrom's 

fourth and fifth principles 

4. Monitoring. Any collective agreement is therefore unenforceable unless 

noncompliance can be detected (Schelling 1960, 134). A successful agreement requires 

monitors who actively audit CPR conditions and member compliance with the agreement. 

These monitors must be accountable to the membership or be members themselves. It is 

important either to keep the cost of monitoring low or to raise the rewards for those who 

engage in successful monitoring. Ostrom points out that monitoring provides valuable 

information about the extent of compliance with the agreement. This information allows each 

individual to make an informed decision as to his own quasi-voluntary compliance (1990,97). 

Monitoring produces benefits even when no one is discovered cheating. It serves as a 

deterrent to those who might cheat. It also reassures others that one of the two criteria for 

their quasi-voluntary compliance — the adherence of others — is being met. Ostrom points 

out that: "institutional analysis that simply posits an external, zero-cost enforcer has not 

addressed the possibility that the rules devised by appropriating may themselves have a major 

effect on the costs, and therefore the efficiency, of monitoring by internal or external 

enforcers." (Id, 96) 
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5. Graduated Sanctions. Any agreement must also be enforced to remain stable. 

Enforcement can come from internally imposed codes of conduct or from the threat of 

retaliation. Alternatively, enforcement may take the form of sanctions by the general society or 

by an enforcement agency (North 1990b, 189). 

Members who violate the agreement should be assessed graduated sanctions by other 

members, by officials accountable to the members, or by both. The degree of any sanction 

should depend upon the seriousness and context of the violation. In fact, Ostrom finds that the 

level of initial sanction in successfully-managed CPRs is surprisingly low (1990, 94). 

Graduated sanctions play an important role in stabilizing any cooperative agreement: 

If an appropriator-monitor finds an offender who normally follows the rules but 
in one instance happens to face a severe problem, the experience confirms what 
everyone already knows: There will always be instances in which those who are 
basically committed to following the set of rules may succumb to strong temptations to 
break them 

The appropriator-monitor may want to impose only a modest sanction in this 
circumstance. A small penalty may be sufficient to remind the infractor of the 
importance of compliance. The appropriator-monitor might be in a similar situation in 
the future and would want some understanding at that time. Everyone will hear about 
the incident, and the violator's reputation for reliability will depend on complying with 
the rules in the future. If the appropriator-monitor presumes that the violator will 
follow the rules most of the time in the future, the appropriator-monitor can safely 
continue a strategy of compliance. The incident will also confirm for the appropriator-
monitor the importance of monitoring even when most others basically are following 
the rules. 

A real threat to the continuance of quasi-voluntary compliance can occur, 
however, if an appropriator-monitor discovers individuals who break the rules 
repeatedly. If this occurs, one can expect the appropriator-monitor to escalate the 
imposed sanctions in an effort to halt future rule-breaking by such offenders and any 
others who might start to follow suit. In any case, the appropriator-monitor has up-to-
date information about compliance and sanctioning behavior on which to base future 
decisions about personal compliance. (Id, 97-98) 
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Graduated sanctions allow an easy escape for members who are caught in unusual 

circumstances where the cost of continued compliance is temporarily high. They also reflect 

one of the four principles Axelrod established for a successful cooperation strategy (Axelrod 

1984, 20). By reducing the maximum cost of a collective decision that goes against the 

individual's private interest, they reduce the possible cost to individuals of cooperating with the 

agreement. Such sanctions can even be economically efficient if they allow individuals an 

alternative to temporarily unreasonable costs of compliance. One of the major arguments 

favoring pollution taxes over quotas is the ceiling the former imposes on the cost of 

noncompliance (Cropper and Oates 1992). The tradeoff is that taxes do not always achieve the 

agreed-upon level of pollution reduction. Assessing low penalties on those who are basically 

honest avoids causing resentment and encourages future compliance. At the same time, the 

practice assures other members that cheating will be discovered and dealt with. 

Beyond a certain stage, however, individual violations threaten the agreement. To 

prevent this, sanctions must rise rapidly for repeat violators. Members who continue to comply 

with the agreement must be confident that those who deliberately undermine compliance will 

be severely punished. Severe punishment for serious violations deters cheating and makes it 

more likely that even dishonest members will find it in their own self-interest to abide by the 

agreement. For this reason, the punishment associated with a particular violation should 

depend on whether the specific violation represents a pattern of behavior. 

The appropriate level of forbearance also depends upon the general environment 

(Axelrod 1984, 120). If the main danger to the cooperative agreement is the threat of 

unending mutual recriminations, greater leniency is required. If the main threat is from 
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numerous instances of defection, then firmer punishments are needed, even if the individual 

instances are relatively minor. 

6. Conflict-Resolution Mechanisms. Group members also need access to low-cost 

methods of resolving disputes over the use of the commons and the interpretation of the rules. 

In any agreement to take collective action, disagreements are bound to arise. The institutions 

designed to settle disputes must be perceived as both fair and efficient. They must allow open 

communication to discuss and resolve conflict. Efficient conflict resolution is a key component 

to reducing the transaction costs involved in maintaining and amending an agreement. 

7. Minimal Recognition of Rights to Organize. The right of group members to 

design and operate their own institutions must not be challenged by external authorities. 

Quasi-voluntary compliance assumes self-governance. If other governing institutions are 

allowed to interfere in the interpretation and enforcement of the rules, the authority of the self-

governing institutions will be undermined. 

This principle is not limited to alternatives that are hierarchically superior to those 

governing the agreement. The stability of the CPR agreement will also be undermined if 

members believe they can avoid complying with the agreement by appealing to parallel 

institutions or by linking the issue to unrelated activities not covered by the agreement. Any 

possible escape from the confines of the agreement affects whether other members decide to 

continue their quasi-voluntary compliance. 
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8. Nested Enterprises. This design principle points out the importance of treating 

separate parts of the collective agreement differently. As discussed in Chapter 1, institutions 

exist in a hierarchy: any agreement is likely to have separate provisions dealing with property 

rights, monitoring, enforcement, conflict resolution, and general governance. Much as the 

government of the United States is based on federalism and divided into a Constitution, 

statutes, administrative rules, and conventions, any successful agreement should contain a 

hierarchy of institutions, each designed to achieve the proper balance between flexibility and 

stability for the particular problems being dealt with. 

Local issues should be solved at a local level, where contextual knowledge of the 

particular circumstances is greatest. More general problems should be reserved for higher 

institutional levels. Routine disputes, where the cost of a "wrong" decision is small, should be 

handled quickly and at low cost. More serious issues should be given greater deliberation and 

time. Finally, issues affecting the basic structure of the agreement itself should be reserved for 

the highest level of consideration and should be relatively rigid so that members can form 

expectations around them Here higher transaction costs are often warranted to ensure stability 

against too frequent change and to prevent the implementation of new ideas without careful 

deliberation. This type of nesting is characteristic of many international regimes (Keohane 

1983,150). 

If the above eight design principles are valid indicators of a successful agreement to 

collectively manage a CPR, we should be able to measure the probable success of new 

international environmental agreements by examining the extent to which they exhibit these 

design criteria. This requires a careful review of both the environmental problems that led to 

the agreement and the actual provisions of the treaty. 
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CHAPTER THREE: 

THE INTERNATIONAL CONVENTION FOR THE 

REGULATION OF WHALING AND THE LAW OF THE SEA 

The IWC decision-making process was strongly affected not only by 
the organization's lack of enforcement authority and weak central monitoring 
capacity but also by its members' concerns about free riding, concerns 
stemming from the fact that whales are a common pool resource open to all 
takers. Because no member could be ensured that its own self-restraint would 
be matched by that of others, policy tended toward the least common 
denominator until ways of applying pressure to recalcitrant governments and 
reducing free riding could be found. (Peterson 1992,158) 

Introduction 

The first case study of this dissertation examines the International Convention for the 

Regulation of Whaling (Whaling Convention)1 which entered into force on November 10, 

1948. It also briefly discusses the deep sea mining provisions of the United Nations 

Convention on the Law of the Sea (LOS) negotiated between 1966 and 1982 which did not 

enter into force until 1994.2 These examples are chosen for several reasons. International 

regulation of whaling has experienced success in overcoming the Tragedy of the Commons, 

but institutional weaknesses severely limited the Convention's ability to lead these efforts. 

1International Convention for the Regulation of Whaling with Schedule of Whaling 
Regulations, December 2, 1946, 62 Stat. 1716. 

2Third United Nations Conference on the Law of the Sea: Final Act, Done December 10, 
1982, 21 I.L.M. 1261 (1982). 
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Whaling nations agreed to zero quotas for a ten-year period beginning in 1986. In recent 

years, however, the reassertion of long-standing differences of opinion threaten to undermine 

the moratorium. Important whaling nations have threatened to withdraw over these 

differences, endangering the agreement's future. The Whaling Convention demonstrates how 

an institution for collective action can fail if important members of the group feel that the 

existence test is no longer met for them 

The Law of the Sea Treaty also offers lessons about the design of international 

agreements. The deep sea mining provisions, which were one of the most contentious issues, 

are especially important. Disagreement over these provisions led the United States to refuse to 

ratify it. This in turn reduced the Convention's potential benefits and caused other nations to 

rethink their support. 

There are several reasons for studying the LOS. First, the negotiating process used in 

the LOS was radically different from that used in the Montreal Protocol, which is the subject of 

Chapter 4. The LOS treaty eventually consisted of 320 articles and seven major annexes 

(containing over 300 more articles). More importantly, the subject matter covered almost 

every major issue on the use of the oceans, including coastal jurisdiction and management, 

exclusive economic zones (EEZs), international navigation, fisheries, deep sea bed mining, and 

the conduct of ocean science and research. The all-or-nothing scope and complexity of this 

attempt is often contrasted with the more incremental convention and protocol approach used 

to deal with ozone depletion that allowed a more evolutionary formulation of international law 

(Note, 1991). It is also blamed for the treaty's ultimate failure. 

Although the long negotiations finally produced a treaty at the end of 1982, the Reagan 

Administration later decided that certain provisions dealing with international ownership of the 

minerals lying on the deep sea floor bed were unacceptable. As a result, the United States 
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refused to ratify the final treaty.3 Lacking the ratification of one of the principal maritime 

powers, the treaty lost momentum internationally and, until 1994, failed to get the number of 

ratifications needed to bring it into force. Selected provisions of the treaty, including those on 

the 200 mile exclusive economic zone and the management of highly migratory species of fish, 

have gone into effect, either as the result of separate agreements or through common 

acceptance as customary international law. 

The second reason for studying the LOS is that it dealt with at least two resources 

posing a classic global commons problem The first are fisheries, especially those of highly 

migratory species such as tuna and whales. The second resource were high quality mineral 

nodules lying on the ocean floor. This chapter explores how continuing differences over the 

proper management of these resources hampered the effectiveness of efforts to manage the first 

resource and ultimately doomed an agreement to manage the second. 

A History of Oceanic Law 

International law regarding the oceans has always been the subject of debate. Until 

recent times the law of the sea was best characterized as open access with the exception of a 

narrow coastal area, commonly three miles, which was viewed as an extension of the coastal 

state's territory. This principle of open access was codified by Hugo Grotius' Mare Liberum in 

3 In1994 the Clinton Administration announced that it intended to submit the treaty to the 
Senate for ratification. During the intervening 12 years the international community had 
negotiated a number of substantial changes to the provisions governing deep sea bed mining. 
Coincidentally, 1994 also saw the 60th nation ratify the treaty, causing it to go into effect with 
or without the United States. Of course, without ratification, the United States would not 
consider itself bound by the LOS. 
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1608. Grotius argued that all users had a right to equal access to the ocean and its resources, 

with the exception of the 3-mile territorial sea. 

Even then, however, the principle of open access was questioned by some, as can be 

seen both by the Papal Bull of 1493 dividing the world's oceans between Spain and Portugal 

and the refutation of Grotius by Seldon's Mare Clausem in 1635. The latter work argued that 

states could legally extend their maritime borders to monopolize offshore regions or resources 

if they possessed the ability to exclude others. While Seldon's argument provided a theoretical 

justification for enclosure, reality favored Grotius. 

The Grotian regime of open access rested on three facts (Friedheim 1993, 14). First, 

the ocean was viewed as practically infinite and therefore impossible to divide. Exclusion was 

physically impossible. Second, given existing technology, the ocean's resources were 

inexhaustible. The marginal cost of its use was zero. Finally, the scale of human activity in the 

oceans was so small that they would remain perpetually unpolluted. Given technology and the 

vast expanse of the oceans, no nation possessed the power to effectively exclude others from 

any sizable portion of the world's seas. In addition, until recently, current harvesting methods 

did not threaten to deplete the oceans resources. Fishing by one nation did not impose any 

significant cost on others. Over the last few decades each of these facts has broken down, 

necessitating a revision of the Grotian principles. 

Another theoretical debate centered on the question of whether the oceans were res 

nullius (belonging to no one) or res communis (belonging to all). If the former, anyone could 

use them at will without permission. If the latter, then at least in principle, the international 

community had the right to deny their use to nations. Any nation using the resource without 

permission would be guilty of expropriation. Under the first theory a nation was free to use the 
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oceans unless it had joined an international agreement to the contrary. Under the second, any 

use required the international cornmunity's prior approval. 

For issues like whaling or deep sea mining, this debate had little immediate practicality. 

The international community lacked both the will and the means to enforce common 

ownership. The fundamental law governing actual use throughout most of history has been the 

law of capture: the ocean's resources remain free to all in their natural state, but the person who 

captures them gains title once they are brought on board ship (Friedheim 1993,12). 

The practice of treating the oceans as a common property resource was dictated by the 

fact that as long as it lacked the ability to effectively exclude others from an ocean area, a 

nation's claim to ownership rang hollow. Until recently the sheer size of the resource and low 

yields available with existing technology helped the international community avoid the Tragedy 

of the Commons. Although each nation was free to take as much of the ocean's resources as it 

wished, technology ensured that marginal costs exceeded the resource price long before the 

rate of depletion reached levels that threatened sustainability. In fact, for deep sea bed mining 

current technology is still only just beginning to allow profitable harvesting. 

This situation began to change in the early part of this century for whaling, in the 1960s 

and 1970s for other major fisheries, and is only beginning for the mining of minerals on the 

deep sea bed (Sanger 1986, 138-41). Overharvesting of whales had become a concern by the 

1930s and 1940s, leading to international treaties to control hunting. Faster ships had allowed 

the hunting of previously unthreatened species (Scarff 1977, 346). More powerful harpoons 

increased the lethality of hunting vessels. Later on, the development of electronic navigation 

systems, echo sounders, sonar, and other equipment made it easier to travel on the sea and find 

whales. 
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These developments also threatened other fisheries. New mechanical equipment 

increased the amount of fish that could be caught and processed. Developments such as the 

power block, synthetic nets and better boat design increased the feasible catch. The 

introduction of cooling and refrigeration made it possible for ships to travel long periods of 

time and to integrate processing into ship activities. 

With respect to mining, modern technology also was threatening to make recovery of 

deep sea bed nodules commercially feasible. Although the technology did not threaten to 

exhaust the resource in the foreseeable future, it did raise questions about the initial ownership 

of the resources. Did they belong to no one or to all? 

Mining companies were reluctant to invest the time and resources needed to develop 

the necessary technology and identify mining sites until they were guaranteed an effective 

monopoly of mining rights in a certain area. Otherwise, much of the potential recovery of their 

investment would be jeopardized by free riders. Yet, given the Grotian principle of free access, 

there was no recognized procedure by which a party could stake a recognizable claim to a 

mining area. Many developing nations asserted that the resources were the common heritage 

of all men and could not be exploited without international permission. Without an 

international agreement, mining companies could not assert claims but many nations were 

unwilling to sign such an agreement without an international division of the profits. 

Concerns about whaling led to international agreements in 1937 and 1946, the latter of 

which is still in effect. The latter agreement's flexibility is demonstrated by the large number of 

times that it has been amended to adapt to changing conditions. The LOS explicitly allowed 

international organizations such as the International Whaling Convention to regulate the 
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exploitation of marine mammals more strictly than provided for under its own provisions.4 

This was emphasized in the case of cetaceans. 

The gradual breakdown of the principles underlying the Grotian regime created 

international pressure to modify other areas of the international law governing oceans. At first, 

many developed nations pressed for segregated negotiations dealing with specific issue areas. 

The superpowers were primarily concerned with establishing freedom of navigation and 

passage through territorial straights. Nations with large fishing industries wanted to ensure 

freedom of access to recognized fisheries. Many coastal states were pressing for an extension 

of the territorial sea out to 200 miles. Many of these issues could have been negotiated among 

a smaller number of nations. For many governments this seemed to be the preferred approach. 

Two events changed this (Friedheim 1993, 29-30). The first was a series of 

discussions between the United States and the Soviet Union regarding the failure of two 

previous attempts by the United Nations to negotiate international oceanic law. 

The second, more dramatic, was a speech before the U.N. General Assembly by 

Malta's Ambassador to the United Nations, Dr. Arvid Pardo. Ambassador Pardo argued that 

imminent exploitation of the ocean's resources, especially deep sea bed mining, would lead to 

the further enrichment of a few developed nations and encourage extensions of territorial 

claims to the ocean's resources. Instead, he argued that the sea's resources should be "the 

common heritage of mankind" owned collectively by all and managed by an international 

agency created under the auspices of the United Nations. 

Although developed nations, especially in the West were skeptical, the speech ignited 

the imagination of many developing countries who by then constituted a majority of the U.N. 

4 Law of the Sea, Arts. 65,120. 
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membership. As a result, when delegates conducted their first negotiating sessions in New 

York and Caracas in 1973 they were charged with writing a comprehensive treaty covering 

almost all substantive issues dealing with the oceans. The result, the Third United Nations 

Conference on the Law of the Sea, has been described as "the longest, largest and most 

complex formal negotiation ever attempted" (Id, 26). 

The Existence Test 

The optimum management of a renewable resource presents a straightforward 

economic problem, provided the goal is to maximize net profits. The analysis can be applied 

both to a nonrenewable resource such as mineral nodules and to a renewable resource such as 

whales. Solution of the problem leads to an optimum schedule for harvesting the resource. 

Since the problem involves a discount factor, the harvesting of one unit today almost always 

has a greater value than the harvesting of one unit tomorrow, although this difference is less for 

renewable resources. 

By the 1930s there was widespread concern that competition among whaling nations 

was causing harvests to exceed this optimum yield. As in any Tragedy of the Commons, no 

nation had an incentive to cut back its individual harvest because the other nations would 

merely expand to fill up the lost production. Even though total harvests were falling rapidly, 

without an international agreement, nations raced against each other to catch as much as they 

could before the resource was depleted. This threat gave the international community an 

economic interest in limiting total catches to the optimum yield. This required an international 

agreement. Any agreement would implicitly determine how big a share of the reduced harvest 

each nation could expect to receive. 
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The 1946 Convention reflected a concern: "that the history of whaling has seen 

overfishing of one area after another and of one species of whale after another to such a degree 

that it is essential to protect all species of whales from further overfishing."5 The signatories 

agreed that "it is in the common interest to achieve the optimum level of whale stocks as 

rapidly as possible without causing widespread economic and nutritional distress."6 The 

Convention's original purpose was thus to reduce current whaling in order to prolong the life of 

the resource. This would increase the return to each individual nation, avoiding the destructive 

incentives contained in the Tragedy of the Commons. Significantly, in the early years, the 

operation of the Convention was largely in the hands of the whaling industry which sought to 

maximize the return on the large capital investment it had already invested in whaling. 

Within a few decades, this goal gradually changed for most nations. With the advent of 

the environmental movement and concern about conservation, many nations began to press for 

higher whale populations. IWC quotas had not prevented a continued fall in the population of 

each species. An attempt was made by biologists to reduce the quotas in order to achieve a 

sustainable population. This movement toward the setting of a maximum sustainable yield 

(MSY) came closer to the solution advocated by traditional economic theory, but largely 

ignored the sunk costs already invested in the industry.7 Achievement of these populations 

would have required a sharp curtailment or ban on whaling for several years. The M S Y did 

5Whaling Convention, Preamble. 

6Id 

7 Although the M S Y may have maximized net profits if it had been adopted in the early days 
of whaling, it probably did not maximize them given the investments that had already been 
made. Provisions restricting the Convention's ability to limit the amount and type of equipment 
that could be used and to set national quotas prevented the Convention from maximizing 
profits no matter what quota applied. 
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not address the over-capitalized nature of whaling. As a result, the proposed changes 

threatened significant economic losses for the relatively few nations (principally Japan and the 

Soviet Union), that accounted for most commercial whaling operations. 

The dispute over lower quotas was possible because by the 1970s a large majority of 

the Convention's members lacked an economic interest in whaling, either as harvesters or as 

consumers of whale products. Their interests were not tied to the value of whales as an 

economic resource. Yet, because they constituted a majority of the parties to the Convention, 

they could determine its provisions. 

More recently, the split between the two camps has widened further. Beginning in the 

1970s, public opinion on whaling entered a third stage. Rather than advocating conservation of 

whales at a sustainable number in order to maximize net profits, a growing section of the public 

pushed for a complete ban on whaling. The purpose of the ban was not economic. Indeed, the 

growing ecological movement denied that whales should be considered as a resource whose 

value should be maximized. 

The Convention was able to enforce a virtual ban on whaling for several years, 

beginning in 1976. The ban was explicitly made temporary with the purpose of allowing whale 

populations to recover to higher levels. As the ban expired, however, environmentalists have 

fought to replace it with a permanent ban. Some authors have even argued for giving whales a 

right to life (D'Amato and Chopra 1991). This new goal lacks any economic justification. A 

permanent ban would shun all economic profits from harvesting the resource as illegitimate. 

Although the potential for tourism and existence value may partially outweigh the economic 

losses, the driving forces behind the pressure for a permanent ban are moral and philosophical 

beliefs that override the economic considerations at issue. 
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Of course, a complete ban would still require collective action. Whaling nations that 

still view whales as an economic resource have threatened to defect over this issue, destroying 

the agreement needed for common management. For them a ban on whaling would lead to net 

economic losses. The altered Convention, taken by itself, would fail to meet the existence test 

and they would be better off without it. Although governments supporting a ban may 

constitute a sufficient majority to change the Convention, the successful defection of major 

whaling nations from the agreement would destroy its ability to meet the new goal of a 

complete ban and may threaten the old goal of sustainability. 

In deep sea bed mining, there was also a split between the fundamental goals of 

different parties to the agreement. Developed nations were home to mining companies that 

were interested in the possibility of mining sea nodules. Mining was not immediately profitable, 

however. Companies would have to make heavy investments in technology and capital in 

order to develop the necessary equipment. In addition, they would have to locate the best 

mining sites. 

Both these efforts were open to the risk of freeriders, however. Companies that spent 

large sums developing technology and locating sites feared that, as soon as they were 

successful, other companies would be able to copy the technology and mine the same site. 

Such competition would deny them the revenues needed to recover their investments. The 

companies and their governments thus sought clarification about both the protection of new 

technology and the right to stake a claim to resources in a certain area. This required an 

international agreement, especially among those most likely to host companies capable of 
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mining from the deep sea. In theory, the agreement of developing nations was not needed 

since they lacked the power to frustrate any agreement. However, because the mining 

provisions were negotiated in the context of a larger treaty involving other issues over which 

developing nations did have power, their approval became necessary. 

Developing countries had different reasons for wanting an international treaty. Once 

they were convinced that the oceans were the common heritage of mankind, any unilateral 

mining by developed nations was illegal unless authorized by the international community. The 

developing nations were willing to sign a treaty authorizing mining in exchange for a share of 

the profits and facilitation of their ability to undertake mining operations themselves. These 

nations were not motivated solely by jealousy. The economies of some developing countries 

were heavily dependent on conventional mining. Deep sea nodules represented a potential 

source of competition to their economic interests. These nations fought for limitations on sea 

mining and resource transfers to compensate them for any harm Given the importance 

developing community attached to this issue, the rift between the two camps became a major 

negotiating problem 

Both sides believed that an international agreement would further their respective 

goals. These goals were radically different, however. Although the interests of the two sides 

could be compromised to some extent, many possible collective agreements that would satisfy 

the existence test for one group would fail it for another. Many of the negotiations were 

devoted to finding an agreement that would satisfy the goals of both sides. In the end, the 

Much of the coordination could be done through national legislation, however. In 1980 and 
1981 many of the industrial countries, including the United States, France, Germany, and the 
United Kingdom, wrote their own domestic laws on deep sea mining. 
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failure to find such a solution prevented any agreement on deep sea bed mining from coming 

into effect and led to the collapse of the entire LOS Convention. 

The fate of the LOS was complicated by the diversity of the issues it dealt with. The 

inclusion of so many issues potentially allowed nations to engage in the type of issue 

dependence discussed in Chapter 5, where governments could trade off sacrifices in one issue 

for gains in another. At the same time, however, it immensely complicated the cost-benefit 

calculation required to evaluate whether the existence test was met. Moreover, if the 

government was representing the economic interests of separate domestic constituencies in 

different issues, its ability to make concessions in one area for gains in another might be limited. 

In this case, each issue would have to satisfy the existence test for all nations and the fate of 

simple issues would be tied to more controversial ones. 

The Establishment Test 

Both the whaling and the deep sea bed mining agreements rely on a standard type of 

provision to pass the establishment test. As we shall see in Chapters 4 and 6, the treaties on 

ozone depletion and global warming also incorporate a requirement that a certain number of 

countries must ratify the agreement before it comes into effect for any of them 

Even though a government initially signs an agreement, the agreement is not binding 

until the government formally ratifies it. But even then, it is usually not binding on any nation 

until a sufficient number of other nations have also made it law. This assures the initial 

cooperators that they will not have to incur the costs of compliance unless the number of 

cooperators is large enough to produce most of the collective benefits expected from the 

agreement. 
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The Whaling Convention was the most direct in using this requirement. One of its last 

provisions states that the agreement shall go into effect only when instruments of ratification 

have been deposited by at least six signatory governments.9 These governments had to include 

those of the Netherlands, Norway, the United Kingdom, the United States, and the Soviet 

Union, the most significant whaling powers at the time, with the exception of Japan.10 Unless 

all of these governments joined, none was bound. This provision did not guard against the risk 

that one or more nonsignatory nations would appropriate the expected gains from collective 

action for itself by significantly expanding its whaling. This risk was presumably minor given 

the economic and political dominance of the two major powers immediately after the war. 

The LOS similarly provided that it would not enter into effect until 12 months after it 

was ratified by 60 nations.11 The fate of the mining provisions was firmly tied to all of the 

other areas covered by the LOS. This provision did not guarantee governments the full 

benefits of collective action if they joined. As it turned out, the treaty has come into effect 

before the United States ratified it. Cooperators were thus denied the participation of one of 

the critical members of the group. This risk was less than it appears, however. The 

announcement that the United States would not ratify the agreement delayed other ratifications 

for 12 years. During that period compromises were made to satisfy the concerns of the 

developed nations. These compromises led both to additional ratifications and to the Clinton 

9Whaling Convention, Art X, para. 4. Another provision delayed the substantive parts of the 
Convention from coming into effect before July 1, 1948. Id Art. X, para. 5. Thus, nations had 
at least 18 months to implement the agreement. 

10Japan was prevented from joining the Convention until 1951. Given its status as a 
defeated war power, its nonmembership did not pose a threat to the Convention. 

1 1Law of the Sea, Art. 308, para. 1. 
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Administration's decision to submit the treaty for ratification. While the entry into force may 

have happened even without the U.S. Administration's announcement that it would submit the 

treaty to the Senate for ratification, it is doubtful that the substance of the rnining provisions 

could ever have been implemented without U.S. cooperation. 

In order to have confidence in joining an agreement, governments must know that 

other nations will not just sign a treaty in principle, but will also agree to be bound by all of its 

provisions, even those that incur costs. It is common for nations to ratify a treaty with 

reservations, meaning that they agree to be bound by most of its provisions, but they refuse to 

be bound by others. The Whaling Convention allows this practice. Any nation can file an 

objection to any restriction within 90 days. A restriction does not apply to any nation that has 

objected to it. Other nations may then react by filing their own objections. The LOS, 

however, prohibits reservations or exceptions except in those areas of the treaty that explicitly 

permit it. 1 2 Nations are forced to consider the agreement as a whole and early ratifiers know 

that others must accept the controversial areas as well as the popular ones. 

The practice of allowing objections worked early to restrict the IWC's ability to limit 

whaling. At the sixth annual meeting in 1954, the IWC adopted a 5-year ban on the taking of 

blue whales in both the North Atlantic and the North Pacific. Iceland initially objected to the 

ban in the North Atlantic. This triggered an objection from Denmark. Sirnilarly, an objection 

by Japan to the ban in the North Pacific triggered objections by the Soviet Union, the United 

States, and Canada. In its letter of objection, the United States stated that the prior objection 

of Japan negated the objectives of the ban. This series of objections frustrated the effectiveness 

of the ban on blue whales and in the following year the IWC removed the ban completely. 

12Id, Art. 309. 
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The Stability Test 

The principle of national sovereignty ensures that powerful nations always retain the 

option to withdraw from a treaty even if they have previously agreed not to. Negotiators 

should therefore attempt to satisfy the stability test by making it difficult for a nation to leave 

the agreement and still reap the net benefits brought about by collective action. One way to do 

this is to link each nation's benefits to its own cooperative acts. This may not always be 

possible, however. There may be no way to privatize or capture these public goods. Another 

possibility is to establish penalties for leaving or violating the agreement. To be effective these 

penalties must not rely on the cooperation of the defecting nation in order to work. A third 

possibility is to convince nations that their defection will cause the defection of others, 

destroying the collective benefits and leaving all worse off In certain situations this may 

require nations to act against their own ex post self-interest, however. 

In any case, it is extremely helpful if nations have time to react to the possible defection 

of others. For this reason, most treaties require governments to give advance notice of any 

desire to leave an agreement. The Whaling Convention allows nations to withdraw on June 30 

of each year, provided they give notice by the first of that year.13 Once a notice to withdraw 

has been received, other nations may chose to depart on the same date by giving their notice 

within one month of learning about the defection. The result ensures that no nation can 

surprise the rest of the group. Although withdrawal is allowed, each nation knows that others 

are likely to use its notice of intention to reevaluate their own cooperation. 

13Whaling Convention, Art. XL 
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The LOS allows a party to withdraw one year after providing written notice. The 

denunciation, as the LOS calls it, does not discharge the nation from any financial, contractual, 

or other obligations accruing while it was a party to the Convention. It also does not excuse a 

government from complying with provisions, such as those applying to marine mammals, that 

have an independent basis in international law. 

Both the Whaling Convention and the LOS satisfy the basic requirements of the 

existence, establishment, and stability tests. Ultimate satisfaction of these tests requires the 

creation of an agreement that truly creates positive net gains, however. The existence test is 

therefore the most important. Unless governments feel that a treaty makes them better off, 

they are likely to find ways of avoiding its costs. In contrast, an agreement that clearly benefits 

the international community should have an easier time getting and keeping their allegiance, 

even though it imposes some burden. 

Application of the Ostrom Principles 

We now move on to the application of the Ostrom principles to the Whaling 

Convention. Like the three tests analyzed above, many of the Ostrom principles are essentially 

structural in nature. They deal less with the proper goals for managing a common resource 

than with the way in which those goals are pursued. Assuming a Pareto-superior solution is 

agreed to, the principles try to ensure that the institutional framework implementing it is both 

stable enough to reconcile the conflicting incentives of collective action and flexible enough to 

adapt to new challenges. 

1 4 Law of the Sea, Art. 317. 
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As we go through the Ostrom principles, we shall try to discover the extent to which 

the provisions of the Whaling Convention address each principle. The discussion also 

examines the success or failure of these provisions in accomplishing the three tests of existence, 

establishment, and stability. The thesis, again, is that provisions that fail to adhere closely to 

the principles will fail to deliver the full benefits of collective action in practice but that 

agreements closely adhering to the principles will largely succeed in solving the Tragedy of the 

Commons. 

Clearly Defined Boundaries 

A l l of the Ostrom principles require some interpretation before they can be applied to a 

particular agreement. In the case of whaling, the requirement for clearly defined boundaries 

implies that any agreement should cover the full area in which whaling occurs and include all 

major whaling nations within its scope. 

The Convention applies to "factory ships, land stations, and whale catchers under the 

jurisdiction of the Contracting Governments, and to all waters in which whaling is prosecuted 

by such factory ships, land stations, and whale catchers."15 It therefore regulates all taking of 

specifically designated species of whales. The list of species has been slightly modified from 

time to time but it has always included all major whale species taken for commercial 

exploitation. Restrictions apply to takings in both national and international waters. In this 

sense, the treaty's coverage was complete. 

15Whaling Convention, Art. I, para. 2. Factory ships and land stations are used to process 
whales. Whale catchers are attached to these ships or stations and do the actual scouting and 
taking of whales. 
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For most of its life the Whaling Convention failed to effectively bind all whaling 

nations, however. Japan was initially forbidden from joining, although it did so within a few 

years. Several nations have at various times withdrawn from the treaty because they felt its 

restrictions were too severe. Although most of these countries reentered after a number of 

years, the ease of exit and the legitimacy given to exiting severely weakened the agreement's 

ability to impose short-term costs in order to achieve long-term gains. The fairly regular 

practice of withdrawing from the Whaling Convention lowers the barriers against defection by 

making it less of a drastic step. It is therefore extremely difficult for the Convention to enforce 

discipline on a resisting national government. 

Finally, there have always been a few whaling nations that refuse to join the 

Convention. In spite of these handicaps, membership has usually included the major whaling 

nations of the time and the amount of whaling done by nonmembers has been relatively small. 

This could change, however. Prior to the moratorium, whaling in many of the nonmember 

countries was actually controlled by nationals of the major whaling states. The possibility 

exists that these nationals could transfer their whaling operations to nations that do not belong 

to the IWC (Schmidhauser 1977,159, 167). 

A separate boundary problem has recently arisen. Excessive whaling has dramatically 

reduced whale populations. Given the low numbers of some species, many biologists believe 

the chances of recovery are small enough that other factors could complicate population 

growth. Almost all of these other factors such as ocean pollution, increased ocean noise levels, 

and depletion of feeding grounds, fie beyond the jurisdiction of the Whaling Convention. Thus, 

although the Convention retains jurisdiction over the primary cause of reduced populations, 

control of hunting may be insufficient to fully protect the common resource. 
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Congruence Between Appropriation and Provision Rules and Local Conditions 

To meet this requirement an agreement must be carefully tailored to the specific 

characteristics of the resource itself This requires fairly detailed and accurate knowledge about 

the resource. Even with today's modern technology and greater understanding of animal 

behavior, scientific knowledge about the behavior and biology of separate whale species is still 

relatively poor. The fact that whale populations live in the oceans and cover wide geographical 

areas makes observation extremely costly and difficult. Until recently, the whaling industry was 

the main source of scientific information on the population and biology of whales, in spite of 

the fact that it might have an incentive to bias the information. The absence of good data on 

basic questions such as population, life span, sexual behavior, and gestation periods, permitted 

a wide difference of opinion on the severity of the threat to each species and the speed at which 

populations could recover. 

The Convention tried to address this problem by gathering as much information as it 

could. A previous agreement signed in 1937 established the International Bureau for Whaling 

Statistics in Norway to serve as a clearinghouse for information. The Convention required 

each nation to provide the Bureau with data on each whale hunted, including the location, size, 

sex, and yield in oi l . 1 6 Similar reporting requirements applied to the type and capacity of each 

ship and land station engaged in whaling. These information requirements did not erase the 

uncertainty surrounding whale biology, however. 

Conservation of whales was made harder by the lack of trained scientists. As recently 

as 1972, there were no more than 30 full-time cetologists in the world (Peterson 1992, 155). 

The degree of professional interest grew with the conservationist and environmentalist 

16Id, Art. VII Schedule, para. 16. 
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movements. However, arguments between different sections of the scientific community over 

the number of whales that could be safely harvested, weakened their voice and allowed those 

who favored laxer quotas to claim that the science was too uncertain to justify costly 

restrictions (Id., 169-71). 

The Whaling Convention also did a poor job of addressing the unique requirements of 

the resource it managed.17 It contained major flaws that severely hampered its ability to restrict 

hunting, even when the majority of nations clearly believed that the viability of the resource was 

endangered. 

Although the Whaling Convention clearly applied to a number of listed species of 

whales, until 1976 the Convention set specific levels on the taking of only two species, the gray 

and right whales. Quotas on the taking of other species were lumped together under a 

fabricated measure, the blue whale unit. According to this measure, one blue whale equaled 

two fin whales, two and one-half humpbacked whales or six sei whales.18 Although these 

ratios may have approximated the relative amounts of oil available from each species, they did 

not reflect their relative scarcity and hence the need to protect each species of whale. 

Adherence to the blue whale unit prevented the International Whaling Committee from setting 

separate quotas for each species for almost thirty years. 

Close adherence to the characteristics of the resource would certainly have required the 

setting of species-specific quotas much earlier than 1976. Most species consist of more than 

one geographical "stock." There is evidence that the population of different stocks may not 

17Steadman (1990, 162) concludes that: "most of the rules that concern commitments and 
ratification by member governments serve more to drive the members apart than to bind them 
together." 

18Whaling Convention, Schedule, para. 4. 
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mix. Therefore, the depletion of one stock may not be made up by migration from other stocks 

(Scarff 1977, 335). In this case, it is necessary to set a separate quota for each distinct stock. 

The Convention was poorly equipped to properly address these needs. 

The Convention also suffered from a failure to specify clearly the proper goal that 

members agreed to pursue. Part of this problem is discussed above, as a split among the 

membership after the view of some members evolved toward greater conservation and, finally, 

preservation. But even from the start, the Convention failed to establish a clear goal The 

Preamble to the Convention refers to a history of "overfishing of one area after another and of 

one species of whale after another to such a degree that it is essential to protect all species of 

whales from further overfishing" and of a desire "to ensure proper and effective conservation 

and development of whale stocks."19 The parties decided "to provide for the proper 

conservation of whale stocks [to] make possible the orderly development of the whaling 

industry."20 It also refers, however, to the need to do so "without causing widespread 

economic and nutritional distress."21 

The International Whaling Commission is directed to "provide for the conservation, 

development and optimum utilization of the whale resources," but must take into consideration 

"the interests of the consumers of whale products and the whaling industry."22 Since the 

phrase "optimum utilization" is not defined and the other goals conflict with each other, the 

Convention does not set out an objective goal that can guide the Commission in setting quotas. 

19Id, Preamble. 

20Id 

2lId 

22Id, Art. V , para. 2. 
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Because any cutback in present whaling to preserve and increase stocks will cause temporary 

economic hardship, the Convention contains a permanent conflict that the parties have never 

fully settled (Scarff 1977, 353-54). 

The problem of defining optimum utilization goes deeper than this, however. 

Institutional economics presumes, but does not require, that the goal of any collective action to 

manage a resource will be to maximize the net present value of the income stream from 

exploiting the resource. Where the replacement rate of a population is low and the discount 

rate is high, the optimum management policy may be to exhaust the resource and invest the 

income in other ventures. Low reproduction rates and the large amounts of capital already 

sunk into the industry may have satisfied this condition. 

Most analyses of the Whaling Convention fault it for failing to slow whaling in time to 

prevent further depletion of the population levels. But a strict interpretation of Pareto-

optimality may have required just that. The moratorium that many point to as a success, may 

have caused net economic losses. Ellickson (1989) shows that the commonly accepted norms 

within the whaling industry tended to minimize the sum of transaction costs and deadweight 

losses arising from failure to exploit potential gains in trade.23 Complete exhaustion may in fact 

be the economically optimum policy. It would, of course, mean the extinction of the whales. 

If we assume that extinction would have maximized the net present value of revenues, 

then the failure of the Whaling Convention is not an economic one. Rather it is a failure to 

achieve agreement on noneconomic goals that were important to many nations. The legal, 

2 3Ellickson (1989, 96) also finds that an accurate quota system requires a sophisticated 
scientific understanding of whale biology and an international system of monitoring catches. 
He concludes that a hierarchical organization is likely to meet this need better than the informal 
norms that he describes. 
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ecological, and moral arguments against extinction or further whaling are not invalid. But the 

fact that they have not been shared by major whaling nations lies at the center of the 

Convention's weakness. Economic theory explains why individuals have an incentive to agree 

on a common form of collective action in order to maximize their economic welfare. It does 

not explain why they would share common ecological or moral views. In many cases these 

views may override economic considerations. The failure of common views to emerge with 

respect to whaling may not involve economics at all. 

In 1974 the IWC adopted new management procedures that established more objective 

criteria for setting quotas. These procedures strengthened the role of the Scientific Committee 

by relying on better data and the use of more accurate models of whale population dynamics 

(Peterson 1992,164). The concept of a maximum sustainable yield (MSY) was formalized and 

used to divide each whale stock into one of three classes. Initial management stocks are those 

that have not yet been subjected to intense exploitation. The quota for these stocks could 

exceed the M S Y until the population was reduced to 120 percent of the level that would 

support taking at the MSY. 

A sustained management stock has a population between 90 and 120 percent of the 

desired level The quota for these stocks was set at the MSY. Stocks below 90 percent of the 

population required to sustain the M S Y were protected until their populations recovered. 

Within a few years, these new guidelines for setting quotas were overtaken by the pressure for 

a moratorium. 

The economics of whaling increased the difficulties faced by those that sought to 

restrain it. Modern whaling is an extremely capital intensive industry. Large initial outlays are 

required to purchase and outfit hunting ships and processing stations, and to enlist a crew. 

Once the investment is made, however, the capital equipment lasts for decades and cannot 
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easily be transferred to other uses, even other fishing uses. The economic value of individual 

whales is large, especially given the limits on overall catches. Because the marginal value of 

catching an additional whale is much larger then the marginal cost, nations that have already 

established a whaling industry face strong economic incentives to harvest as much as possible. 

The terms of the Convention added to the problem of overcapitalization. It prohibited 

the Commission from limiting the number of factory ships or land stations each nation could 

have. It was also forbidden from setting national quotas.24 These restrictions set up an annual 

race to catch as many whales as possible before the total quota was reached and the season 

ended. Instead of facing incentives to limit capital expenditures and withdraw equipment from 

the industry, the whaling industry of each nation was tempted to increase its capital investment 

in order to catch a greater share of each season's quota (Peterson 1992, 161). Once added, 

these sunk costs decreased the cost of further whaling and hence increased the net cost of 

lowering future quotas. 

The Convention did contain some sensible restrictions on hunting. Many of these are 

the type used to manage other fisheries. As stated above, it banned the taking of gray and right 

whales, the two species in greatest danger.25 The Convention also forbade the taking of calves, 

suckling whales or female whales accompanied by suckling whales.26 Whaling was also 

restricted within certain geographical areas, such as Antarctica, known to serve as breeding 

grounds for certain species.27 The restrictions also specified the minimum size of whales that 

24Whaling Convention, Art. V, para. 2. 

25Id, Schedule, para. 2. An exception was made in cases where the products are used 
exclusively for local consumption by aborigines. 

26Id, Schedule, para. 3. 

21 Id, Schedule, para. 4. 
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could be taken, together with the method of measurement. Finally, governments agreed to 

limit the number of months that factory ships and land stations could whale each year.29 In the 

1970s, these restrictions became progressively more detailed, applying separate quotas to a 

number of geographically distinct stocks. 

The Convention originally authorized the International Whaling Commission to set an 

annual quota on each year's total catch within the most populated areas, expressed in blue 

whale units. The initial quota was set at 16,000 units. Whalers were required to make regular 

reports of their catches to the International Bureau for Whaling Statistics. The season would 

end on April 1 or whenever the Commission announced that the season's catch had been 

reached, which ever came first. 

These restrictions did not succeed in controlling whaling. Most of this failure lies not in 

the specific restrictions used, but in the failure to set and to enforce lower total quotas. Proper 

management of a common fishery involves two steps (Friedheim 1993, 146). First, there must 

be agreement on the total amount of the resource that can be harvested in a given time period. 

Second, this total must be allocated among the members. The Whaling Convention never 

reached agreement on the principals that should govern the first decision and totally avoided 

the second. 

Collective Choice Arrangements 

In the absence of a binding international government, that can force governments to 

abide by provisions against their will, all treaties satisfy the requirement that members of the 

28Id, Schedule, para. 9. 

29Id, Schedule, para.s 7, 10, 11. 
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group must be able to collectively influence its creation and management over time. Some 

agreements do this better than others, however. 

Every collective agreement has a government, even if it is only the informal agreement 

of the members themselves in their individual capacities. What is desired is the ability to 

govern the agreement in accordance with the collective wishes of the members over time. In 

order to do this, an agreement must be capable of reflecting the desires of its membership. It 

should also ease the process of forming a consensus among the members. Finally, it should 

minimize the opposition of dissidents to any agreement, possibly by compensating them for any 

losses suffered as a result of the group's decision. 

Procedural fairness is an important issue in governing institutions. The belief that the 

process by which a decision was made is fair is often critical to the willingness of the parties to 

comply with its outcome (Friedheim 1993, 9). Friedheim (Id, 313-14) shows the dilemma 

faced by the LOS negotiators when they selected the voting rules governing the Convention: 

If they used consensus-as-unanimity as the decision rule, they provided a veto to the 
one or few over the many and might greatly increase the transaction costs of the 
Conference. On the other hand, if they attempted to force decision on a recalcitrant 
few — especially the powerful states — they risked defection and the undermining of 
the value of the outcome agreed to by the many, since it might allow the few to 
freeride. 

This conflict is likely to be greater in an international context because the interests of 

the respective governments are not firmly bound together. Again, Friedheim (Id, 314): 

Missing at the global level is the social compact that exists in societies that treat 
consensus as maximum consultation. In such societies, if the rules of consultation have 
been followed, the decision normally would be accepted by the minority. Without that 
social compact, participants can defect, usually with impunity, as they did in the case of 
UNCLOS III. (footnotes omitted) 
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The Convention contains clear voting procedures. Any nation can join the Whaling 

Convention by paying a minimal amount of dues. The International Whaling Commission is 

made up of one member from each contracting government. Each government receives one 

vote. The other international treaties examined in this dissertation call for consensus and resort 

to voting only as a last resort. The Whaling Convention, however, allows decisions to be taken 

by a simple majority, except for changes to the Schedule containing the specific restrictions on 

whaling. These latter decisions require a three-fourths majority. 

In the 1970s and 1980s, the two principal factions within the Convention competed 

with each other to increase their voting margin by drawing more nations into the Convention. 

These nations usually had little interest in whaling issues and their attendance and voting was 

often influenced by side agreements with other parties. Given the ease with which nations 

could withdraw from the treaty, the focus on voting majorities instead of unanimity may have 

increased confrontation among the parties and deflected efforts to achieve a common 

understanding. 

The International Whaling Commission has always been an extremely weak institution. 

This also may have harmed the ability of the parties to find common points of understanding. 

Membership dues historically were too low to support any staff It was not until 1976 that a 

full-time Commissioner or staff was appointed to the Commission. Even afterwards, the 

Commission lacked the ability to serve as an impartial source of information and advice to the 

parties (Scarff 1977, 355). 

The setting of annual quotas was not turned over to an impartial agency that would 

rule on objective criteria. Quotas were set by a Scientific Committee consisting of the 

30Id, Art. III. 
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representatives of each member government and were based on the conflicting goals discussed 

above. Debates among the Scientific Committee tended to mirror the debates among the 

governments themselves. Although the 1974 management procedures shifted the terms of 

debate to more objective criteria, this did not immediately result in lower quotas (Peterson 

1992, 165-166). 

The role of objective science differed dramatically from the cases of ozone depletion 

and global warming. In the latter cases, efforts to achieve collective action benefited greatly 

from the input of scientists studying the resource. Although the scientific community contained 

its own biases, the international community believed it was struggling to find objective answers 

to the current state of the problem and the interrelationships that determined the problem's 

future magnitude. Governments reached early agreement on the importance of continued 

study and scientific findings greatly influenced the process of achieving an agreement. 

In contrast, the Whaling Convention has always been weak in gathering independent 

information about the resource. Although it required the industry to submit regular 

information to the International Bureau for Whaling Statistics, this information was incapable 

of answering many of the questions concerning reproductive habits, migration patterns, and 

biological characteristics that were needed to properly manage the resource. The parties did 

not fund additional research which might lead to this information (Peterson 1992, 160). 

Because the Scientific Cornmittee consisted of government representatives, it lacked the 

neutral and independent status that the scientific community enjoyed in the atmospheric 

treaties. 

The Convention also contained an ambiguity that some nations later used to justify 

taking more whales than other nations thought they were entitled to. The Convention allowed 
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hunters to take an unlimited number of whales for the purposes of scientific research. 

Restrictions on the number of whales taken and the setting of any other conditions were left 

solely to the discretion of individual governments. During the moratorium on whaling, Japan 

and Norway both used this exception freely. Other nations complained that in doing so they 

were evading the moratorium, noting that the whale meat was still being used for human 

consumption. It was not until 1977 that the Scientific Community gained the right even to 

comment on the appropriateness of these permits. 

Monitoring 

Effective monitoring decreases the chance of surreptitious cheating. By increasing the 

probability that the agreement will work, monitoring also raises the expected net gains from 

collective action. 

Unfortunately, the Whaling Convention did not contain effective monitoring 

procedures. The size of the oceans prevented the international community from effectively 

watching the activity taking place. The capital expenditures required to engage in whaling did 

make it unlikely that one or more ships could operate totally unknown. The real task therefore 

was to fully monitor the activity on the known ships. 

The original Convention required each factory ship to maintain at least two inspectors 

to monitor activities.32 This permitted 24-hour observation. The Convention also required 

land stations to have adequate inspection. The IWC has never been allowed to appoint its own 

inspectors, however. Although the requirement that inspectors were to be paid by the 

3lId, Art. VIII, para. 1. 

32Id, Schedule, para. 1. 
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government rather than the ship owner gave them some independence, it was limited. Not only 

could inspectors be of the same nationality as the ship's owners and the rest of the crew; since 

the owners could, and probably did, influence their selection, their interests were aligned with 

those of the ship. They did not necessarily provide unbiased verification of compliance. 

Predictably, some nations eventually began to doubt that others were abiding by the quota and 

size restrictions. 

This flaw was partially addressed in 1972 when the Schedule was amended to require 

the inspectors to be of a different nationality from that of the ship. In practice this was 

accomplished by nations pairing up and switching inspectors. This practice made it more 

difficult for ships to skirt the Convention's requirements. Nations that opposed greater 

restrictions, principally Russia and Japan, paired off, however. These nations usually took 

common positions in the annual quota negotiations. Thus the quality of the monitoring may 

not have been airtight. 

The information requirements may have facilitated monitoring in an indirect way. 

Besides providing data on the size and biology of the resource, information may have set up 

average standards against which the reports of other nations could be checked to detect 

cheating or falsification of records. 

In latter decades, conservation groups attempted to provide their own monitoring 

capabilities. The organization Greenpeace used its own boats to trail, and on occasion interfere 

with, the Japanese and Russian fleets. 

Graduated Sanctions 

The Whaling Convention was also weak on enforcement. The Convention does 

contain some mild punishments. The remuneration of gunners and the crews of factory ships, 
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land stations, and whale catchers must depend to a considerable extent upon such factors as the 

species, size, and yield of whales taken, and not merely upon the number of whales taken.33 

No remuneration or bonus is allowed for the taking of milking or lactating whales or for any 

other whale, the taking of which is forbidden by the Convention.34 These provisions make the 

taking of such whales uneconomical for the crew. The owners of the ship may still have 

benefited, however. 

The largest problem with this aspect of the Convention is that enforcement of 

violations was left up to each contracting government. The Convention only required that the 

government "take appropriate measures to ensure the application of the provisions...and the 

punishment of infractions against the said provisions in operations carried out by persons or by 

vessels under its jurisdiction."35 The government is required to submit details to the 

Convention of each infraction, including the punishment imposed.36 

The Convention contains no fines or punishments on governments. To do so would be 

difficult, given the ease of exit from the treaty. Even if violations were widely known, the 

international cornmunity lacks the power to deal effectively with a history of lax compliance by 

an individual country. 

The impact of these flaws was comparatively minor, however. The fundamental cause 

of falling whale populations was never the weakness of its monitoring or enforcement 

provisions. The regular failure to set annual quotas that would allow the various species at 

33Id, Schedule, para. 14. 

34Id, Art. IX, para. 2, Schedule, para. 14. 

35Id, Art. IX, para. 1. 

36Id, Art. IX, para. 4. 
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least to stabilize, if not to recover, ensured that whale populations would continue to fall even if 

the quotas were strictly adhered to. Had stricter quotas been set, weak monitoring and 

enforcement may have undermined them However, the absence of an agreement to preserve 

the resource makes these smaller defects moot. 

The most effective pressure against continued whaling came from outside the 

Convention. The prominence that conservation groups gave to whaling in the 1970s and 

1980s put political pressure on the United States to take a more forceful stand against 

whaling.37 

Federal statutes did the same. The Endangered Species Act of 1969 required the 

Secretary of the Interior to designate species that are endangered. In 1970, the Secretary 

placed eight species of whales on the list of endangered species. The Act prohibits the 

importation of products made from these species. 

The Marine Mammal Protection Act of 1972 and the Endangered Species Act of 1973 

strengthened these protections. Under these latter acts, individual overexploited stocks can be 

listed as "endangered" or "depleted" even if other stocks of the same species remain healthy. 

The 1973 Act also created a new category of "threatened species", allowing earlier protection 

and greater regulatory flexibility. These acts had a significant impact on international trade in 

whale products, since the United States then accounted for 25 percent of the world market 

(Mandel 1980, 106). 

Peterson (1992, 170) states that: "the U.S. government's willingness to use unilateral 
economic measures against other governments on whaling issues has made it so central to 
outcomes that both rival coalitions have sought to influence its policy." 
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Internationally, the Convention on International Trade in Endangered Species of Wild 

Fauna and Flora 3 8 began to place limits on international trade outside the United States. The 

treaty applies to species, subspecies, and "geographically separate populations." A l l major 

species of whales are currently listed in Appendix I to the Convention. The Convention 

restricts not only trade in live animals, but also trade in "any readily recognizable part or 

derivative" of a dead animal.39 For species listed in Appendix I, the Convention requires a 

special permit from both the exporting and importing countries. 

The restrictions on whaling and trade outside the United States were further 

strengthened by the Petty and Packwood-Magnuson amendments to the Fishermen's Protective 

Act of 1967.40 The Petty amendment gives the President authority to ban importation of all 

fish products from a country when he determines that nationals of that country "are conducting 

fishing operations in a manner or under circumstances which diminish the effectiveness of an 

international fishery conservation program."41 These restrictions can be applied even if the 

fishery stock is not endangered and even if the treaty is not being violated. 

In 1974 the U.S. Marine Mammal Commission determined that formal objections by 

both the Soviet Union and Japan to the IWC quotas diminished the effectiveness of the 

Whaling Convention and therefore justified sanctions. The imminent threat of a trade embargo 

reportedly influenced Japanese cooperativeness the following year (Scarff 1977, 604). The 

38Convention on International Trade in Endangered Species of Wild Fauna and Flora, 
T.I.AS. No. 8249. 

39Id, Art. I(b)(ii). 

4 0 22U.S.C. §§ 1978, 1821(e). 

4 122 U.S.C. § 1978(a). 
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Pelly amendment applies even if the offending nation is not a member of the international treaty 

being undermined. Whaling nations therefore cannot escape its provisions by withdrawing 

from the Whaling Convention. 

The Packwood-Magnuson amendment requires that once a country is certified as 

diminishing the effectiveness of the Whaling Convention, it must lose at least 50 percent of its 

fishing quota in the 200-mile U.S. Exclusive Economic Zone. 

Environmentalists have also applied public pressure directly on nations that engage in 

whaling. In 1974 a group of 21 conservation groups organized a boycott of all Japanese 

products because of that nation's positions on whaling. The boycott was only slightly 

successful in economic terms, and some groups abandoned it after a short while. The Japanese 

government was deeply concerned over the boycott, however. 

Conflict-Resolution Mechanisms 

The treaty contains only the rudimentary structure of a governance system Each 

nation is given one vote and annual meetings are held to set quotas and make appropriate 

changes to the Convention or its Schedule. In fleshing out this structure, the parties later 

created two standing committees. The Scientific Committee is responsible for weighing the 

empirical evidence concerning whales and making a recommendation on the appropriate quota. 

Any nation can appoint a member to the Scientific Committee. Partly as a result, the 

Committee became an extension of the negotiating governments rather than an independent 

source of scientific advice. This deprived the Convention of a neutral and respected source of 

information against which to weigh competing positions. 

The absence of any higher level of government charged with making decisions in the 

name of all contracting parties made it more difficult to compromise claims. The differences 
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between the opposing camps were always exposed: victory for one side could only mean defeat 

for the other. The importance of the annual quota also worked against compromise. With 

only one decision to make, it became difficult to trade off compromises on one issue for gains 

on another. 

Minimal Recognition of Rights to Organize 

In order to govern effectively, an agreement must have clear jurisdiction over the 

subject matter it regulates. If members of a group are encouraged to seek redress outside the 

agreement by appealing to a higher authority, then the governance mechanisms will lose power 

and respect. 

The International Whaling Commission has gained international recognition as the 

primary body regulating whaling. This recognition is formalized in Article 65 of the Law of the 

Sea Convention which, without directly referring to the Whaling Convention, requires states to 

work through the appropriate international organizations for the conservation, management, 

and study of marine mammals. There is no rival to the IWC. However, the broader 

international community has not always left the Convention alone to do its work. 

One can argue that whatever outside interference there has been strengthened the 

Convention rather than weakened it. On at least two occasions, pressure from the broader 

international cornmunity has weighed in on the side of lower quotas. In 1972 the U.N. 

Conference on the Human Environment passed the Stockholm Declaration that, among other 

things, called for a ten-year moratorium on whaling. Although it had no legal force, the 

Stockholm Declaration was a direct challenge to the Whaling Convention's competence. Two 

years later, the IWC adopted its new management procedures. 
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The Law of the Sea Convention also bypassed the IWC in allowing independent 

actions to restrict whaling. The LOS significantly strengthened the authority of coastal 

governments over areas within 200 miles from their shores. Within these exclusive economic 

zones nations can, if they wish, limit the taking of stocks. This legitimized the ability of 

conservationist nations to prohibit whaling within then jurisdictions. 

While both these examples weakened the institutional authority of the Whaling 

Convention, they were necessary in order to overcome the difficulty involved in setting lower 

quotas. They also reflect pressure from environmental groups to transfer authority for whaling 

to a broader international authority such as the Food and Agricultural Organization or the 

United Nations Environment Programme, that would be less attentive to the interests of the 

whaling industry (Schmidhauser 1977, 160, 163). 

Nested Enterprises 

Not all governance issues are the same. To be effective, an international agreement 

must distinguish among issues and handle each type appropriately. There is a difference 

between changes made within the scope of the agreement and changes made to the scope of 

the agreement itself The latter should require more deliberation and a greater amount of 

consensus to accomplish. There also is a difference between minor issues of fact that recur 

frequently, and major disputes that significantly affect the gains that different parties realize 

from the agreement. The former can be delegated to low-level bodies for quick, but possibly 

mistaken, rulings. The latter are likely to require more fact-finding and a greater care for 

procedural fairness. 

The Whaling Convention does not contain many levels of government. The Schedule, 

containing the actual restrictions, is separate from the Convention itself The Convention does 
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not provide for its own amendment. Since withdrawal is so easy and reservations are allowed, 

unanimity is needed. In contrast, amendments to the Schedule only require a three-fourths 

majority, although members are allowed to opt out. Thus the Convention can be said to be a 

higher-level institution than the Schedule. 

The Convention left the task of agreeing on procedural rules for later, providing only 

that they shall govern the IWC in its deliberations.42 As part of these rules of procedure, the 

parties created the Technical and Scientific Committees. The fact that these committees 

operate by majority rule should make it easier to reach agreement. But because any substantive 

restriction on whaling involves amending the Schedule, actions of the Committees are 

ineffective unless three-fourths of the members support them 

Although the Convention shows some signs of nesting, it enjoys few of the benefits. 

Proper nesting provides appropriate institutional mechanisms for each aspect of regulating a 

common resource. But the Convention is basically one-dimensional. Because the Convention 

lacks a real governing body, it consists of no more than the representatives of the contracting 

parties themselves, arguing the positions of their respective governments. The only substantive 

actions delegates can take involve restrictions on whaling. These require a formal amendment 

to the Schedule. Most monitoring and all enforcement actions occur outside of the 

Convention. The Convention is actually little more than a shell within which most whaling 

nations and some other governments negotiate. It has assumed few of the substantive 

responsibilities normally associated with governing other than getting the parties together and 

providing written documentation of what they agree to. 

Whaling Convention, Art. Ill, para. 2. 
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Summary 

From the above discussion it appears that the Whaling Convention was at most only 

moderately successful in regulating whaling. First, it is not clear how success should be 

defined. Obviously the definition of success should reflect the wishes of the group members 

engaging in collective action. But in this case, no consensus on a goal was ever reached. 

If success is defined as the maximization of economic revenue from whaling, the 

Convention probably performed poorly. An exact answer is difficult because a careful analysis 

of sunk costs and profitability was never stressed in setting the quotas. Had the Convention 

limited the type and amount of capital that could be devoted to whaling or set national quotas it 

almost surely could have reduced the costs involved in catching the annual quota. By 

encouraging overcapitalization, the Convention's institutional structure raised total costs and 

increased the resistance to lower quotas. 

Most Americans probably use a different definition of success in evaluating the 

Convention: the prevention of depleted stocks. Here the Convention's failure is clearer. Whale 

populations fell steadily through the 1970s, far below what most cetologjsts and ecologists 

thought advisable. To a large extent, quotas were determined by the minority. Because 

governments could legitimately file an objection to tighter restrictions or even withdraw from 

the Convention, the majority had a difficult time enforcing its wishes in managing the 

commons. 

Most of this failure is attributable to the weak institutional structure of the Whaling 

Convention. Instead of creating a firm architecture to channel and resolve disagreements 

among the parties, it let them continue to squabble among themselves. Rather than try to lay 

out objective points of general agreement that members could refer to later during specific 

disputes, it required that every argument be settled de novo at the annual meetings. And 
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instead of tying the fate of all governments together, by making it hard for any one nation to 

leave, it allowed them to come and go as they pleased. 

At least until the new management procedures of 1974, the Convention contained little 

in the way of an organic government that could grow and evolve over time. Inherent 

weaknesses in principles such as its scope, monitoring abilities, enforcement powers, and 

governing capabilities meant that it was little more than documentation of the current stage of 

agreement among the parties. As such it lacked permanency and the capacity for independent 

growth. 

The impetus that allowed the Convention to overcome its weaknesses and impose a 

moratorium came from the outside. General expressions by the international community seen 

in the Stockholm Declaration and the Law of the Sea put pressure on whaling nations. More 

importantly, the willingness of certain nations, most importantly the United States, to 

unilaterally enforce lower quotas significantly increased the cost of continued whaling. Both of 

these influences lay outside of the institutional structure of the Whaling Convention. Although 

it benefited from them, it neither created nor channeled them 

The disagreements that undermined the Convention's success continue to exist in spite 

of the moratorium. It is likely that lack of new investment and depreciation of existing 

equipment has reduced the stock of capital tied up in the whaling industry. This may reduce 

the economic losses associated with extending the ban. Most traditional whaling nations 

continue to oppose a zero quota, however. The central dispute over quotas is thus likely to 

resurface. There is little indication that the Convention will do a better job of addressing these 

problems than it has in the past. The ability to maintain a preservationist policy is likely to 

continue to depend upon pressure from outside of the agreement. 

131 



CHAPTER FOUR: 

THE MONTREAL PROTOCOL ON SUBSTANCES THAT DEPLETE 

THE OZONE LAYER 

The international community's ability to preserve the quality of the 
planet for future generations depends upon international cooperation. 
Successful cooperation, in turn, requires effective international institutions to 
guide international behavior along a path of sustainable development. 
(Keohane, Haas, and Levy 1993,4) 

Introduction 

The problems addressed by the Montreal Protocol on Substances that Deplete the 

Ozone Layer and the prospective treaty on global warming contain many similarities. Both 

have been described as "classic tragedies of the commons in the making." (Ridley and Low 

1993, 81) Although the Montreal Protocol is technically concerned with the earth's ozone 

layer, while the problem of global warming focuses on the presence of a specific set of 

atmospheric gases, both treaties attempt to manage essentially the same resource: the earth's 

stratosphere. 

The atmosphere presents important problems as a manageable resource. The value of 

exclusive ownership rights depends on the cost of excluding others (Eggertsson 1990, 35). 

Since the cost of exclusion from the atmosphere is prohibitive, it follows that the value of any 

international property rights that might be said to exist is zero. Negotiations on both treaties 

involve the same national governments operating within the same legal system For this reason, 
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it will be helpful to combine the discussion of how some of the Ostrom principles relate to both 

agreements. 

The Atmosphere as a Common Property Resource 

The first Ostrom principle requires that both the boundaries of the CPR and the group 

of individuals who have rights to its use be clearly identified. In this case, both ozone depletion 

and global warming involve the earth's entire atmosphere, although the chemical interactions 

causing them occur primarily in the stratosphere1. Both CFCs and the gases which contribute 

to global warming are emitted at the earth's surface in localized areas. They eventually migrate 

to the upper regions of the atmosphere where they disperse across the planet so that emissions 

in any one country can truly be said to affect all others. 

As a resource, the earth's atmosphere is a fairly well-defined commons (Pearce and 

Turner 1990, 191-92; Sebenius 1991, 110). Although not well understood, chemical 

interactions and any atmospheric events associated with these interactions occur within roughly 

30 miles of the earth's surface. Given the wide dispersion of emissions and the long time period 

involved between emissions and tangible harm, the precise geographical source of pollutants is 

unrelated to their effects. Both ozone depletion and global warming are expected to occur 

over decades. Within this time frame, emissions disperse more or less evenly and their location 

in the stratosphere bears little connection to the nation that emitted them Thus, a solution to 

either problem requires a reduction of global emissions, not just those of a certain geographic 

region. 

1The stratosphere is the layer of atmosphere that lies approximately 6 to 30 miles above the 
surface of the earth. 
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This leads to the conclusion that membership in the relevant group of resource users 

includes all nations. The relevant actors are national governments. Under international law, 

citizens of each nation are presumed to speak through their national governments. 

International law is carried out by and through these governments (Bishop 1971, 300). It is 

true that specific interest groups often vie to exert influence over national policy and may even 

join with interest groups in other nations to coordinate positions. But because citizens within a 

nation can only be bound by limitations agreed to and enforced by their national governments, 

the role of governments in forming international law remains supreme. 

With regard to the second Ostrom principle, rights to the use of the atmosphere in the 

absence of a specific treaty on CFCs or global warming are also clear. International law is 

firmly based on the principle of the sovereign nation-state. Each nation is legally free to emit 

either CFCs or global warming gases in unlimited quantities, unless it has specifically agreed 

not to. Even after agreement, the realities of international power leave governments free to 

physically do so. Although there is some common law pertaining to environmental damage, it 

is widely acknowledged that each national government must consent to emissions limitations 

before it can be bound by them: there is no majority rule. Majority rule would be of 

questionable use against dissenters in any event, since there is no international body with either 

the ability or desire to enforce common agreements. 

As a result, international environmental treaties must ultimately rely on voluntary 

cooperative behavior. Although a system of rewards and punishments may play a large role in 

solving the problems of establishment and stability, even these systems depend on the voluntary 

willingness of other nations to monitor and enforce them 

This does not mean that the agreement of each nation is equally important to obtaining 

a workable agreement. Nor does it mean that complete unanimity is necessary. A few nations 
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account for the majority of the emissions which motivate the negotiations. If the net emissions 

of these nations can be brought under control through voluntary agreement, the vast majority 

of the benefits from collective action can be realized. In addition, adherence to a treaty by a 

certain number of large nations, backed by effective sanctions, may constitute a critical mass of 

support which changes the incentives faced by dissenters. If the majority of the world's 

economic powers favor an agreement calling for sanctions against non-parties, other nations 

may suddenly find it in their interest to join the collective action rather than face the sanctions. 

The Montreal Protocol On Chloroflourocarbons 

In March, 1985 national governments from all over the world signed the Vienna 

Convention for the Protection of the Ozone Layer.2 This document committed them to regular 

negotiations aimed at limiting the damage to the earth's ozone layer. The United States ratified 

the Convention in August, 1986 and it entered into force on September, 1988. Although the 

Convention did not commit nations to actual reductions, subsequent negotiations led to the 

signing of the Montreal Protocol in September, 1987.3 The Protocol required developed 

countries to reduce their use of the most dangerous CFCs by 50 percent by the year 2000. 

Two years later the Protocol was amended to provide for a complete phaseout in the 

developed countries by 2000.4 Only two years later, this date was moved up to the end of 

2Vienna Convention for the Protection of the Ozone Layer (Vienna Convention), Done at 
Vienna, March 22, 1985, 26 I.L.M. 1516 (entered into force September 1, 1988). 

3Montreal Protocol on Substances that Deplete the Ozone Layer (Montreal Protocol), Done 
at Montreal, September 16, 1987, 26 I .L.M. 1541 (1987). 

4Adjustments and Amendments to the Montreal Protocol on Substances that Deplete the 
Ozone Layer (London Amendments), Adopted at London, June 29, 1990, 30 I.L.M. 537 
(1991). 
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1994.5 Each amendment also extended the Protocol's provisions to other chemicals thought 

harm to the ozone layer. 

Although it only entered into force in the beginning of 1989, the Montreal Protocol on 

Substances that Deplete the Ozone Layer (Montreal Protocol) and its subsequent amendments 

are widely hailed as a successful example of international cooperation to address what most 

people regard as a serious environmental issue. It is the first international treaty in which 

nations have agreed to mitigate a global atmospheric problem before serious environmental 

impacts have been conclusively proven (Morrisette 1989, 794; Pearce and Turner 1990, 199). 

Partly because of its success, it is often cited as a model for future negotiations on a global 

warming treaty (Benedick 1991,208-10). 

But this success has not come easily. Thirteen years elapsed between publication of the 

first theories linking CFCs to ozone depletion and hence to potential cancer in humans and the 

signing of the Montreal Protocol And six more years elapsed before the use of any CFCs was 

completely phased out. Negotiations, which formally began in 1976 when the United Nations 

Environment Programme (UNEP) first called for an international meeting on CFCs, stretched 

out nearly as long. In the end, international negotiations responded fairly quickly to the 

development of a scientific consensus. Until that consensus was reached, however, little 

headway was made. 

5Montreal Protocol on Substances that Deplete the Ozone Layer — Adjustments and 
Amendments (Copenhagen Amendments), Adopted at Copenhagen, November 23-25, 1992, 
32 I.L.M. 874(1993). 
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The Problem of Ozone Depletion 

Chloroflourocarbons (CFCs) were invented in the 1930s and quickly became used for a 

variety of industrial purposes. For decades, they seemed the ideal class of chemicals; stable, 

non-toxic, nonflammable, and noncorrosive. In many instances, they were used to replace 

other chemicals, such as ammonia in refrigerators, whose use presented well-known dangers. 

The fact that CFCs vaporize at low temperatures made them an efficient coolant for 

refrigerators and air conditioners, as well as an effective propellant in spray containers. CFCs 

also make excellent insulators and their nonreactive properties make them an ideal solvent for 

cleaning sensitive electronic equipment. As a result, CFCs were widely used in a number of 

industrial applications by 1974. Both demand and supply were growing rapidly. 

Ozone is an unstable molecule composed of three atoms of oxygen. Although it is 

regarded as a pollutant when produced from industrial emissions in the troposphere6, its 

existence in the stratosphere plays a vital role in protecting human health. A thin layer of ozone 

molecules in the stratosphere absorbs a great deal of the biologically active ultraviolet (UV-B) 

lightwaves emitted by the sun. Exposure to significant amounts of UV-B lightwaves is widely 

linked to a variety of skin cancers and other diseases. 

In 1974 two researchers at the University of Michigan published a study showing that 

chlorine released into the stratosphere could begin a continuous chemical process that would 

destroy ozone molecules over a number of decades. Their experiments showed that a single 

chlorine atom could eliminate tens of thousands of ozone molecules before breaking down 

(Stolarski & Cicerone 1974). 

6The troposphere is the layer of atmosphere extending up to approximately six miles from 
the earth's surface. 
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That same year, two researchers studying the properties of the widely-used family of 

CFCs at the University of California, Irvine, discovered that, unlike most chemicals, CFCs are 

not chemically broken down or rained out in the lower atmosphere where they are emitted 

(Molina and Roland 1974). Depending upon the chemical composition of the individual atoms, 

different CFCs can remain intact for several decades or even centuries. Since CFCs are not 

broken down quickly in the troposphere, they eventually migrate into the stratosphere where 

their chlorine atoms participate in chemical reactions that break down ozone molecules. 

The combination of the two scientific discoveries in 1974 suddenly indicated that CFCs 

could potentially damage the earth's ozone layer, posing serious consequences for human 

health. At the same time, the wide and growing use of CFCs, and the absence of good 

substitutes meant that their elimination would involve serious economic costs. Achieving 

consensus on whether the costs of abandoning CFCs exceeded the environmental cost of their 

continued use was one of the major challenges facing the negotiators. 

Solving the Existence Problem 

The first step in negotiating any collective agreement should be a determination that the 

agreement will produce net benefits to the members of the group. While it is perhaps not 

necessary that the agreement make all parties better off, it should make at least a significant 

portion of the members better off than they would be without it. 

The existence problem was perhaps the chief stumbling block faced by the negotiators.7 

Many nations and interest groups claimed until the very end either that CFCs did not present a 

7Barrett (1990, 77) concludes that countries had already decided to take significant 
abatement measures on their own by the time of the Montreal Protocol. Thus, the additional 
costs of an international treaty were relatively minor, easing the satisfaction of the existence 
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threat to the ozone layer or that the threat was exaggerated and did not justify drastic 

reductions in CFC use. Even now, some observers view the treaty as an overreaction (See, 

Bailey 1994, ch. 8; Bolch and Lyons 1993, ch. 6). 

Traditional economic analysis played only a small role in resolving this dispute 

(Benedick 1991, 201-202). A number of economists did conduct research on the costs and 

benefits of a treaty. A prominent economic assessment panel identified "enormous beneficial 

impacts on human health and the environment" from a treaty and concluded that "the monetary 

value of the benefits of safeguarding the ozone layer is undoubtedly much greater than the 

costs of CFC and halon reductions" (quoted in Benedick 1991, 133). Yet, in spite of this 

conclusion, international researchers were unable to agree on the quantification of either the 

benefits of a treaty or the costs of developing alternative technologies. 

In a few cases, however, economic cost-benefit studies were helpful. A study by the 

Council of Economic Advisors played an important role in resolving the debate among U.S. 

Government agencies over whether the United States should push for a treaty (Benedick 1991, 

63). By concluding that the monetary benefits of preventing future deaths from skin cancer 

outweighed the cost of CFC controls, the report gave important support to those agencies such 

as the Environmental Protection Agency who thought that the United States should take a 

leadership position in international negotiations. 

Cost-benefit analysis also proved helpful in measuring the cost to developing countries 

of agreeing to the treaty (Id, 154, 187). By showing that the likely cost of alternative 

technologies was lower than expected, the studies made it easier for negotiators to set up a 

compensation mechanism to obtain the agreement of the less developed countries (LDCs). 

test. Even if this is true, the treaty would still be important in satisfying the establishment and 
stability tests. 
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Concerns about economic efficiency also played a role in drafting specific treaty 

provisions. The clearest case is a provision in the Montreal Protocol that allows nations to 

transfer their production quotas to another party and then to satisfy their needs by importing 

from that party.8 This provision was inserted in order to rationalize production when 

reductions prevented smaller countries from producing efficiently (Id, 81). By reducing total 

production costs, it increased the margin by which the existence test was met. 

Overall, however, the lead U.S. negotiator found that the current state of economics 

was not helpful in analyzing whether and how quickly governments should act when faced with 

imperfect knowledge about potential environmental problems (Id, 210-02). Traditional 

methods of measuring income and economic growth do not fully account for environmental 

resources (Repetto 1992). Production of CFCs adds to gross domestic product even though it 

may seriously harm the environment and thus make a country poorer. Traditional methods of 

discounting future costs have problems coping with large and distant costs since they reduce 

even the most serious problems down to insignificance when dealing with time periods of 

several decades or more. 

The chief uncertainty confronting negotiators was whether the theory of ozone 

depletion by CFCs was correct and how fast the process was happening. An indication of 

these problems can be seen from the following statements by the lead negotiator for the United 

States: 

Most observers in and out of government believed [in 1986] that an agreement 
on international regulation of CFCs would be impossible to reach. The issues were 
staggeringly complex, involving interconnected scientific, economic, technological, and 
political variables. The science was still speculative, resting on projections from 
evolving computer models of imperfectly understood stratospheric processes — 
models that yielded varying, sometimes contradictory, predictions of potential future 

8Montreal Protocol, Art. 2, para. 5. 
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ozone losses each time they were farther refined. Moreover, existing measurements of 
the ozone layer showed no depletion, nor was there any evidence of the postulated 
harmful effects. 

Both before and during the negotiations, major uncertainties surrounded such 
fundamental questions as the possible degree of future damage to stratospheric ozone, 
the extent to which CFCs and other chemicals were responsible, the prospective 
growth of demand for these chemicals, the significance of any adverse effects from 
ozone layer depletion, and the length of time before serious harm might occur. Many 
governments whose cooperation was needed displayed attitudes ranging from 
indifference to outright hostility. International industry was strongly opposed to 
regulatory action. And the gaps separating the negotiating parties often seemed 
unbridgeable (Benedick 1991, xii, 4). 

Because of this, scientific research on the theory and, especially, the empirical extent of 

ozone depletion played a large role in shaping negotiators' positions. The progress of 

negotiations was closely linked to scientific findings regarding the severity of ozone depletion 

and its possible health implications (P. Haas 1992). Much of the driving force behind the 

agreement can be attributed to the growing scientific evidence supporting the ozone depletion 

theory. Once negotiators and the public were convinced that there was a serious 

environmental problem, the need for a treaty seemed obvious. The negotiators could then 

concentrate on what they do best; drafting provisions capable of commanding the greatest 

amount of political support. 

Several times, the release of significant new scientific findings made an important 

contribution to subsequent progress in negotiations (P. Haas 1992). A 1985 report that an 

"ozone hole" had been found over the Antarctic (Farman, Gardiner, and Shanklin 1985) gave a 

significant boost to public concern over CFCs. In February 1987, negotiators asked scientists 

to test the future effects of regulating alternative combinations of controlled substances and 

reduction schedules for CFCs on their computer models. An international scientific meeting 

was held in Wurzburg, Germany to conduct these tests. The conclusions from this meeting 

convinced regulators that failure to regulate the increasingly-used CFC 113 and halons 1211 

141 



and 1301 would result in significant ozone depletion (Benedick 1991, 78-79). Until the release 

of these findings negotiations had focused on just two chemicals, CFC 11 and CFC 12. In 

September, 1987 the Montreal Protocol placed restrictions on five CFCs as well as halons. 

The progress of computer models for predicting the effect of CFCs on the ozone layer 

twice influenced how negotiators measured reductions under the Protocol The Wurzburg 

meeting produced scientific agreement on the legitimacy of comparing different CFCs based on 

their individual ozone-depleting potential (ODP). This allowed countries to narrow their 

discussions to reductions of a single "basket" of CFCs, each weighted by its ODP, rather than 

having to agree on specific reductions for each chemical (Benedick 1991, 78). Because some 

nations were more dependent on particular CFCs than others, this made it easier to agree on 

the total level of reductions. The use of ODPs also made it easier to bring other types of ozone 

depleting chemicals into the agreement at a later date (Id, 78). 

In early 1989 new scientific evidence reversed the focus on ODPs. An international 

team discovered that chlorine concentrations in the Arctic atmosphere were 50 to 100 times 

greater than predicted. Other researchers also began to realize that actual ozone depletion 

could be far higher than climate models predicted. It was also discovered that a chemical's 

ODP could be a misleading indicator of its impact on the ozone layer. As a result, future 

negotiations focused on the potential impact each chemical would have on chlorine loading 

rather than on the earlier concept of ODP (Id, 120-21). Attention shifted to reducing the total 

amount of chlorine in the atmosphere rather than just reducing the use of CFCs. On this basis 

other chemicals containing chlorine, such as methyl chloroform and carbon tetrachloride, began 

to receive scrutiny. 

Finally, two comprehensive, multinational scientific reports played a large role in 

shaping policy-makers' views on the problem of ozone depletion. In March, 1988, the Ozone 
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Trends Panel released a comprehensive statement of the latest scientific evidence on ozone 

depletion. The results showed that ozone loss had occurred much faster than expected and 

was accelerating with the increased accumulation of chlorine in the atmosphere. It also 

indicated that existing atmospheric models were incapable of predicting the observed degree of 

annual ozone loss over the Antarctic or elsewhere. This renewed pressure for a complete 

phaseout of all CFCs only six months after substantial reductions had been agreed to in 

Montreal It also was one of the factors given by the world's largest manufacturer of CFCs, Du 

Pont, for reversing its opposition to substantial reductions in CFC use and announcing that it 

would accelerate research into substitutes and would stop production of all CFCs and halons 

by the end of the century. Whatever its motives, Du Pont's new position split the industrial 

community and weakened the ability of other manufacturers to forestall further international 

constraints on CFC use. 

A similar series of studies published by UNEP in the summer of 1989, known as the 

Synthesis Report, highlighted once again the inadequacy of existing atmospheric models to 

predict what was happening to the ozone layer. The report had a strong influence on the 

international Working Group set up to prepare the ground for a revision of the Montreal 

Protocol (Benedick 1991, 129-34). As discussed above, it led to an emphasis on measuring 

the total amount of chlorine in the atmosphere. In addition, reports on the health effects of 

exposure to U V - B radiation and on the technological feasibility of finding substitutes to CFC 

use by the year 2000, convinced governments to amend the Montreal Protocol in 1990 to call 

for a complete phaseout of CFCs by the end of the decade and to extend restrictions to several 

new chemicals. 

Thus it was scientific evidence from a wide range of disciplines such as chemistry, 

meteorology, and biology that had the strongest impact on determining whether the existence 
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test was met. Traditional economic analysis played a noticeable but secondary role in deciding 

whether to take collective action. 

Science could not resolve all of the uncertainties associated with ozone depletion and 

there is still a minority of scientists who feel that the phaseout of CFCs was a gross over-

reaction to a questionable theory. In the end, however, the scientific community was able to 

develop a consensus on the importance of taking action to phase out CFCs and then quickly 

convinced policy-makers that such action was desirable. 

Once this decision was made, the exact distribution of the costs and benefits of 

collective action was secondary. Because the degree to which global warming poses a problem 

to the environment also depends heavily on scientific theory and measurement, agreement to 

slow the emission of greenhouse gases is also likely to require a preexisting scientific 

consensus. 

The calculation of net benefits from taking collective action was strongly affected by 

the decision of the United States to take early unilateral action to reduce CFC emissions. This 

action was strongly influenced by domestic political pressures (Morrisette 1989, 803-07). In 

August, 1977 Congress amended the Clean Air Act to authorize the Administrator of the 

Environmental Protection Agency to regulate "any substance...which in his judgment may 

reasonably be anticipated to affect the stratosphere, especially ozone in the stratosphere, if 

such effect may reasonably be anticipated to endanger public health or welfare."9 Note that 

the amendment adopted a standard of reasonable expectation rather than certainty with regard 

to both the link between the CFCs and the stratosphere and the link between the stratosphere 

and public health. The United States early on indicated its willingness to take action in the 

absence of complete certainty about the causes or effects of ozone depletion. 

9Clean Air Act, 42 U.S.C. §7457(b) (emphasis added). 
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Even before the amendments to the Clean Air Act, the United States had moved to ban 

the use of CFCs as aerosol propellants in nonessential applications by 1978.10 This ban 

affected nearly $3 billion worth of sales and caused U.S. production of CFCs for aerosols to 

fall by 95 percent (Dotto and Schiff 1978, 148). In response, the European Union took only 

symbolic steps which still allowed actual EU production to increase by 60 percent from then 

current levels (Benedick 1991, 24-25). 

The decision by the United States to unilaterally reduce its own CFC emissions in the 

mid- and late-1970s dramatically changed its calculus of gain and loss (Morrisette 1989). By 

taking action on its own, the United States significantly raised the marginal benefit to it of a 

global treaty. This gave it a strong incentive to play a leading role in the negotiations. 

Any assessment of whether the existence condition is met must also look at the 

interests of significant groups within countries. For the most part this dissertation adopts the 

convenience of assuming that national governments act as proxies for the overall interest of 

their constituencies. However, political pressure by specific groups can influence government 

positions, often against the interest of the general population. Moreover, since the active 

cooperation of some domestic groups can be vital to ensuring the success of collective action, 

an agreement that does not take their interests into account will often fail in implementation. 

During CFC negotiations, industry and, to a far lesser extent, environmental groups played a 

large role as indirect participants. Both these groups also are likely to play a large political role 

in negotiations to halt global warming. If anything, the role of industry should become much 

stronger in global warming negotiations since any action to limit carbon emissions would 

involve a far wider range of economic interests than did the phase-out of CFCs. 

10Environmental Protection Agency, 43 Federal Register 11301-19. 
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By 1986 U.S. producers of CFCs were adjusting to the idea of international restrictions 

on the use of CFCs. Until that time, U. S. companies had joined their European counterparts in 

vigorously opposing any international restrictions. By 1986, however, American 

manufacturers began to realize that the ozone issue was not about to go away. Public pressure 

for action to address the potential threat was much greater in the United States than elsewhere. 

Prior to the ban on nonessential aerosols in 1977, the U.S. market had already shrunk by two-

thirds as the result of consumer concern about their potential environmental effects (Benedick 

1991,27-28). 

Continued public pressure was eventually likely to result in further unilateral action by 

the United States which would put American producers at a competitive disadvantage against 

European companies. In contrast, European companies struggled until the very end to 

preserve market dominance and to avoid for as long as possible the costs of switching to 

alternative products. The EU Commission reflected this position in the negotiations (Id, 33). 

Division of the Gains From Collective Action 

Even after a consensus had developed that action to reduce CFC use would benefit the 

world community, many nations were not sure that they would individually be better off with 

an agreement. In order to address this concern, several provisions of the treaty addressed the 

cost-benefit analysis of specific nations to induce them to join. 

One example was the adjustment of the base year for the then-Soviet Union (Id, 83). 

The Montreal Protocol adopted 1986 as the production year from which reductions would be 

calculated. After this year had been accepted by all other nations, the Soviet Union insisted 

that its base year would have to be 1990. The insistence on 1990 being its base year reflected 

the existence of a prior five-year plan that called for a moderate expansion in CFC capacity. 
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This production schedule was codified in Soviet law and therefore difficult to change. It did 

not hide a desire to expand production significantly within the next four years. 

In order to address this apparently unique situation the negotiators agreed on a 

narrowly drafted provision allowing a nation to increase its production beyond the 1986 base 

year from facilities that: (a) were already specified in national legislation; (b) were contracted 

for before the signing of the Montreal Protocol; (c) were completed by the end of 1990; and 

(d) did not cause the country's annual CFC consumption to rise above 0.5 kilogram per 

capita.11 By drafting this provision to fit a sui generis case, the negotiators obtained Soviet 

agreement without sacrificing the substance of keeping 1986 as the base year. In such cases, 

carefully drafted institutional provisions can help certain nations satisfy the existence test 

without sacrificing significant net gains from an agreement. 

Similarly, agreement to measure aggregate CFC reductions based on a basket of 

chemicals, each weighted by its individual ODP, was vital to Japanese agreement to bring CFC 

113 under the treaty (Benedick 1991, 78-79). CFC 113 was an essential solvent in Japan's 

expanding electronics industry. Other CFCs were less vital to Japanese industry. Having to 

cut its CFC 113 use by proportionate amounts would not only have threatened Japan's existing 

electronics capacity, it would have seriously eroded its ability to continue its expansion. By 

allowing the Japanese to concentrate their reductions in the use of other CFCs such as CFC 11 

and CFC 12, the Protocol reduced the expected cost to Japan of agreeing to include CFC 113 

in the Protocol Even after the focus shifted away from ODPs toward chlorine loading, this 

grouping of chemicals allowed economic efficiency to play a role in phasing out CFC use. 

11 Montreal Protocol, Art. 2, para. 6. 
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The European Union (EU) presented a more serious obstacle to negotiators. Part of 

the problem was the uncertain status of the EU Commission as a negotiating partner. This 

same problem will affect efforts to achieve an agreement on global warming. Although the 12 

members of the EU are each sovereign nations, the Commission insisted on being the sole 

speaker for all during negotiations. Thus, the EU faced its own struggle in attempting to get a 

consensus among its members before international negotiations could begin. This consensus 

was not easy to obtain and did not always hold once the negotiations were underway. 

A key issue was whether the EU or its individual nations should be the responsible 

party under the treaty. The EU Commission strongly preferred to speak for its members and 

wanted compliance with production and consumption restrictions reported and measured on 

the basis of the EU as a whole. One rationale for this was that the EU is a free trade union 

committed to the free movement of goods within Europe. Any trade restrictions agreed to in 

the Protocol would conflict with this commitment. However, the EU also insisted that each of 

its 12 members be accepted as full voting parties to the Protocol The United States and others 

insisted that each EU nation be individually responsible for reducing its own production and 

consumption (Benedick 1991, 94-97). 

This dispute was ultimately resolved by agreeing that members of a regional economic 

integration organization (REIO) 1 2 could be treated as a single unit for the purposes of 

I 2Article 1, paragraph 6 of the Vienna Convention defines an REIO as "an organization 
constituted by sovereign States of a given region which has competence in respect of matters 
governed by this Convention or its protocols and has been duly authorized, in accordance with 
its internal procedures, to sign, ratify, accept, approve or accede to the instruments concerned." 
At present, this language only applies to the European Union. 
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consumption but not for the purposes of production. In order to qualify for this special 

treatment, all of the EU nations plus the EU Commission were required to become parties to 

the Protocol. This compromise allowed the EU to ignore intra-EU trade for the purposes of 

compliance. The EU is treated as a unit for consumption, but not production, purposes. 

Under the Montreal Protocol exports and imports were only counted in consumption, not 

production, figures. Since each nation is required to reduce domestic production by a specific 

schedule, regardless of whether it is an net importer or exporter, intra-EU trade could not 

threaten the phase-out of production facilities. Reduced production would eventually lead to 

reduced consumption, even if there was some ambiguity in the consumption of individual EU 

members. 

Another key compromise involved the formulas for measuring production and 

consumption (Benedick 1991, 79-82). The EU had originally fought for limiting only 

production. It argued, with some legitimacy, that the relatively small number of producers 

made limitations on production easier to measure and enforce. But it was also concerned with 

trying to protect its trade markets. A great deal of EU production was exported to other 

nations. U.S. production, however, was already at capacity meeting domestic needs. A focus 

on consumption reductions would have created excess production capacity in the United States 

which potentially could have competed with the EU for export markets, unless proportionate 

reductions in production were also required. If, however, only production was cut, the EU 

would remain the only source of export capacity. Importing nations worried that limiting only 

I3Montreal Protocol, Art. 2, para. 8. The special treatment of the EU may have to be 
modified to accommodate the decision to admit other European nations into the Union since the signing of the agreements. 
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production would put them at the mercy of existing producers by protecting the latter from 

competitors. 

The impasse was overcome by an agreement to limit both production and consumption 

but to measure consumption as equal to domestic production plus imports minus exports.14 

This compromise avoided many of the problems associated with having to track a large number 

of industrial users and also gave existing importers the right to expand their production to 

replace imports if the cost of the latter rose too high. 

Finally, a great deal of effort was put into obtaining the support of developing nations 

(LDCs). Although developing nations were marginal producers and low-level consumers, their 

reliance on CFCs was expected to increase rapidly over the next few decades. Given the size 

of the potential developing markets and the ability of LDC domestic production to eventually 

fill it, the restrictions on CFC trade contained in the Montreal Protocol were unlikely to compel 

compliance, even if trade restrictions were effective. Since the technology needed to produce 

CFCs was relatively easy to obtain, there was little developed nations could do to prevent the 

LDCs from expanding their consumption. Yet, given the potential size of the developing 

markets, developed nations were unlikely to achieve a long-term reduction in CFC use without 

the voluntary cooperation of the developing world. The compliance of China and India, the 

two most populous nations, was especially important. 

In order to obtain this cooperation, the Montreal Protocol included several provisions 

that reduced the cost of compliance for developing nations (Benedick 1991, 92-99, 182-96). 

The first provision excused LDCs from having to comply with production restrictions for ten 

Id, Art. 3. 
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years.15 The Protocol also phased out national consumption in the developed countries faster 

than it phased out national production. By allowing national production to exceed 

consumption by 10-15 percent, the Protocol created excess supply in industrialized countries 

which could be exported to meet the "basic domestic needs" of LDCs. 1 6 

LDCs also demanded financial support and technological assistance from the 

industrialized nations to reduce the costs of replacing CFCs. The Montreal Protocol contained 

several general provisions committing the industrialized nations to help developing nations find 

alternatives to CFCs at affordable prices.17 The most important of these provisions was the 

creation of a Multilateral Fund to finance projects in the LDCs. Developed nations agreed to 

finance the fund, although the amount and terms were left to later negotiations. These 

provisions were significantly strengthened in the London amendments. 

Id, Art. 5. This delay was limited to developing countries with an average annual per capita 
consumption below 0.3 kilogram. These nations were even permitted to increase their 
consumption to the 0.3 kilogram level in order to meet basic needs. The developing nations 
are also excused from most of the additional reductions agreed to in London and Copenhagen, 
at least until further meetings of the Parties. Art 5, para.s 1, 1 bis, as amended at Copenhagen. 

16Id, Art. 2, para. 1-4. Similar provisions apply to the restrictions on other chemicals agreed 
to in London and Copenhagen. 

17 Id, Art. 5, para. 2 (requiring parties to "facilitate access to environmentally safe alternative 
substances and technology" for LDCs and to "assist them to make expeditious use of such 
alternatives"), para. 3 (requiring parties "to facilitate bilaterally or multilaterally the provision of 
subsidies, aid, credits, guarantees or insurance programmes" to LDCs "for the use of 
alternative technology and for substitute products"); Art 9, para. 1 (providing that the 
commitment to engage in cooperative research and exchange of information shall take into 
account the particular needs of LDCs); Art. 10, para. 1 (requiring parties to promote technical 
assistance to facilitate participation in and implementation of the Protocol, taking into account 
the needs of developing countries). 
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Finally, a key component of determining whether the existence problem was satisfied 

was the cost of alternative technologies. Early estimates of the cost of developing 

replacements were high. These estimates were based largely on static models of technological 

change. Negotiators realized that these costs could be lowered through cooperative action. 

This is consistent with economic studies which have disputed the traditional modeling 

of technological progress as an exogenous factor. Recent studies have produced evidence that 

technology is better viewed as an endogenous variable, the demand and supply of which 

respond fairly well to traditional economic forces (Hayami and Ruttan 1985). By including 

provisions which shifted the economic incentives for developing new technology along a 

certain path, negotiators sped the process of finding replacements and lowered their cost. In 

the end, replacements became available much more quickly than most observers had expected. 

Several treaty provisions attempt to encourage the development and use of alternative 

technologies, thereby lowering the cost of the agreement. In general, these provisions called 

for cooperative research efforts, dissemination of new technologies and regular exchanges of 

information on costs. As an essential prerequisite to the development of substitutes, 

negotiators first had to deliver a clear message to industry that the demise of the CFC market 

was inevitable and that industry's efforts would be better spent trying to develop substitutes 

instead of continuing to defend a declining market. 

U.S. negotiators had reasoned that even an agreement to halve CFC production by a 

certain date would make the remaining CFC market obsolescent. By forcing the development 

of competitive substitutes to CFCs, even a partial elimination would dramatically lower the cost 

of further reductions. Once manufacturers were faced with the fact that their sales would 

decline and that investment in substitutes would therefore be profitable, they unleashed their 

creative energies and considerable resources to develop alternatives. As a result of these 
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forces, estimates of the cost of phasing out CFCs turned out to be vastly overstated (Benedick 

1991, 105). The lead U.S. negotiator concluded from this experience that the deployment of 

market incentives to stimulate technological innovation was a key factor in the treaty's 

effectiveness (Id, 207). 

The Establishment Problem 

Many of the establishment problems faced by the negotiators proved relatively easy to 

solve. One of the most direct provisions addressing this problem provided that the Vienna 

Convention would not enter into force until at least 20 nations had ratified it. 1 8 Unless 

otherwise provided, later protocols would not enter into force until at least eleven nations had 

ratified them.19 Once the treaty entered into force, it simultaneously bound all nations that had 

previously ratified it. Therefore, a nation could safely ratify these agreements early on, 

knowing that neither would enter into force until a critical mass of other nations had also 

signed on. This provision ensured that any nation accepting the obligations of the treaty could 

also expect to see its potential benefits realized. Because both documents were drafted by 

consensus, governments could predict fairly accurately which nations would eventually ratify 

them 

Although the treaty did not specifically address the issue of which nations constituted 

the critical mass, these nations had a great deal of influence over the negotiations. In 1974, 

18Vienna Convention, Article 17, Section 1. 

l9Id, Article 17, Section 2. The Montreal Protocol provided that it would not enter into 
force until it had been agreed to by nations representing at least two-thirds of 1986 estimated 
global consumption of controlled substances. Montreal Protocol, Art. 16, para. 1, assuring 
ratifiers of the cooperation of most of the important nations. The amendments agreed to in 
London and Copenhagen contained similar language. 
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when the first scientific evidence of ozone depletion appeared, the United States was by far the 

largest producer of CFCs, with 46 percent of the world's production (Benedick 1991,26). The 

EU nations accounted for another 38 percent. By 1986, these shares had reversed to 28 and 

45 percent, respectively, although the United States was still home to the world's largest single 

producer, Du Pont, whose world-wide factories accounted for nearly one-quarter of world 

production. Only Japan (11 to 12 percent) and the Soviet Union (9 to 10 percent) were also 

major producers. Together these four parties produced over 95 percent of all CFCs. 

During negotiations on the Vienna Convention and the Montreal Protocol, these 

nations were at the forefront of all discussions. Since all of the major producers were active 

participants, each nation could be confident that any agreement would eventually bind them all 

The Montreal Protocol did not enter into force until nations representing at least two-

thirds of 1986 production ratified it. 2 0 This meant that it would have to be ratified by the 

United States and at least four of the six other large producer nations, or by the United States 

and the EU as a unit. Negotiators believed that this requirement would provide a critical mass 

sufficient to increase the pressure on any dissenters to join (Benedick 1991, 80-90). 

Finally, the timetables for reducing production and consumption were based on the 

Protocol's entry into force. The exact date on which a country ratified the agreement did not 

affect the timing of its obligations. Because the restrictions on countries joining after the 

Protocol's entry into force were the same as those for existing parties,21 a nation could not 

benefit by delaying its ratification. This removed much of the risk associated with being one of 

the first nations to ratify the agreement. 

20Montreal Protocol, Art. 16, para. 1. 

2lId, Art. 17. 
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The structure of the CFC negotiations also helped to overcome the establishment 

problem. Rather than waiting until each contentious issue was settled to finalize the treaty, the 

process involved a regular series of formal and informal meetings that followed an evolutionary 

path toward a consensus. These efforts began in 1977 when the participants gathered to 

discuss the science and economics of global warming. These meetings established a framework 

for the difficult formal negotiations ahead. The lead U.S. negotiator characterized the process 

as "breaking down the problems into smaller components, developing consensus by 

incremental stages, and, as important as any other factor, establishing a degree of rapport and 

mutual confidence among future participants in the diplomatic negotiations." (Benedick 1991, 

47) 

These efforts produced the Vienna Convention of 1985. Negotiators had already 

agreed on most elements of the subsequent Montreal Protocol, with the significant exception of 

the control provisions (Id., 44). The Convention itself did not require participants to reduce 

CFC emissions. It did, however, commit them to take "appropriate measures" to protect the 

ozone layer. It also formalized a mechanism for international cooperation in research, 

monitoring, and the exchange of data on the stratospheric layer and on emissions of CFCs. 

The latter provisions were important since, until that time, some nations had refused to provide 

data on CFC production (Id, 45). 

Above all, the Vienna Convention established an ongoing framework for future 

negotiations on ozone depletion and provided for later protocols to control CFC production as 

a consensus emerged. Although the Convention avoided any mention of specific chemicals 

except in an annex, it committed its signatories to a continuing process of research and 

discussion in which agreement could evolve as information on the nature and costs of ozone 

depletion became clearer. 
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This step-by-step cycle of research, discussion, negotiation, and partial agreement is 

often recommended as a model for addressing global warming (Sebenius 1991; P. Haas 1992). 

Its proponents claim that by allowing nations to break a complex problem up into incremental 

issues and achieve progress on the easier components first, the process speeds agreement and 

creates a permanent framework for addressing new issues. Moreover, since the process is by 

its nature continuous, it is relatively easy to incorporate new scientific or economic data into 

the existing agreement. 

Enhancing Stability 

Stability was perhaps the easiest structural component to satisfy. The Protocol 

contains many reporting and enforcement provisions. Each nation's compliance with the 

required reductions is fairly visible to all nations. Most important, participating nations agree 

to enact trade barriers against nonparties. So far there has been no need to use these sanctions 

against nations violating the agreement. Should noncompliance threaten the agreement, 

however, their implementation may be critical If the threat of these trade sanctions is credible, 

they should increase the expected cost to each nation of defecting from the agreement. Once a 

critical mass of governments has committed to invoking sanctions, any single nation deciding to 

end its compliance could expect to face high costs. Given the incentives to speed up the 

discovery of cheaper alternatives to CFCs, the cost of these sanctions would likely exceed the 

benefits of evading the CFC controls. 

Public opinion also reduces the likelihood that nations will defect from the agreement. 

Although the environmental community did not exert as much influence over the negotiations 

as did industry representatives, public opinion for a reduction in CFC use was rising, even in 

developing countries. 
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Finally, although provisions of the Convention and Protocol allowed nations to 

withdraw from the agreements, these provisions do not take effect until four years after the 

entry into force of the Convention or any Protocol.22 Even after four years have elapsed, 

parties must furnish one year's advance notice of their intention to leave the treaty.23 This gives 

nations some protection against the possibility that the agreement will collapse after they have 

already incurred compliance costs. 

Application of the Ostrom Principles 

Provisions of both the Vienna Convention and the Montreal Protocol generally were 

designed in ways that increase the margin by which the existence, establishment, and stability 

tests are met. They also comply with the more specific design principles that, according to 

Elinor Ostrom, characterize successful agreements to manage CPRs in other settings. 

Clearly Defined Boundaries 

The first principle requires a clear definition of the relevant resource and the members 

who have a right to its use. As discussed in the beginning of this Chapter, both the extent of 

the resource and the membership of the group entitled to its use are fairly clear from the nature 

of the problem. However, the first principle also requires clarity on the extent of permissible 

use under the agreement. 

Vienna Convention, Art. 19, para. 1-2. Under the Montreal Convention, developing 
countries were allowed to withdraw four years after assuming the obligations to reduce CFC 
use, which could themselves be delayed by up to ten years. Montreal Convention, Art. 19. 

2 3Vienna Convention, Art. 19, para. 3.; Montreal Convention, Art. 19. 
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Agreement on controls was helped enormously by the relative concentration of 

production facilities (P. Haas 1992, 197). At the time of the negotiations, CFCs were 

produced by only seventeen companies with operations in only sixteen countries (See Table 1). 

One company, Du Pont, held 50 percent of the U.S. market and was responsible for 25 

percent of global production. Consumption occurred mainly in the developed world and the 

Soviet Bloc, although the developing world was expected to increase its consumption in the 

future. 

Table 1 
Consumption and Production of CFC Compounds, 1986 

Use CFC-11 CFC-12 CFC-113 Halon 

1211 

Halon 

1301 

Methyl 
chloroform 

Carbon 

Tetrachloride 

Industrialized countries 

United States 29% 22% 30% 45% 25% 50% 50% 27% 

EU, Japan, Canada, and Australia 41% 66% 52% 52% 75% 50% 34% 57% 

Soviet Union and East Europe 14% 12% 18% 3% 0% 0% 16% 16% 

Less developed countries 
India and China 2% - - - - - - -
Other LDCs 14% - - - - - -

Source: Haas and Sundgren 1993, 199. 

The Montreal Protocol clearly defines what is required of each member. Reductions in 

both consumption and production are made from a base year of 1986. Later base years were 

chosen for chemicals added by the London and Copenhagen Amendments. The choice of a 

prior year as a base limits the ability of nations to increase their production or consumption in 

anticipation of later reductions and establishes a clear reference point from which other nations 

can measure compliance. Since reporting requirements ensure that the size of this base is 

known to ah, nations can quickly compute the amount of consumption and production they 

and others are entitled to. 
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The Montreal Protocol required that the calculated level of annual consumption of 

controlled substances25 not exceed the 1986 level of consumption.26 The calculated level of 

production27 was generally held to the same level, except that an increase in production of up 

to 15 percent above 1986 levels was allowed to satisfy the "basic domestic needs" of 

developing nations and to promote industrial rationalization.28 This freeze was originally to be 

achieved for the annual period ending 18 months from the date of entry into force of the 

Protocol. 

Under the original provisions agreed to in Montreal, annual production and 

consumption was to be reduced over the next three years to a final level of 50 percent of 1986 

levels. By June 30, 1994, countries were to have reduced consumption and production to no 

more than 80 percent of the 1986 levels. However, production was still allowed to exceed 

consumption by up to ten percent in order to satisfy the basic domestic needs of LDCs and to 

2 4The "calculated level" of consumption was determined by adding the calculated levels of 
production and imports and subtracting the calculated level of exports to eligible nations. 
Montreal 

Art 1, para. 6-7; Art. 3. 
25"Controlled substances" are listed annexes to the Protocol Id, Art. 1, para. 4. The term 

excludes chemicals used as intermediate inputs into the production of other manufactured 
products. The list of these substances expanded as more chemicals were brought into the 
agreement in response to new scientific evidence. 

26Id, Art. 2, para. 1. 

2 7The calculated level of production was computed by multiplying the annual production of 
each controlled substance by the ozone depleting potential (ODP) specified for it in the annexes 
to the Protocol Id, Art. 3. 

28Id, Art. 2, para. 1. A similar provision exists for other chemicals added by later 
amendments. 
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promote rational production.29 By June 30, 1999, the fifty percent reduction was to have been 

achieved, although the production surplus rose to 15 percent above the level of consumption.30 

The Protocol also required signatories to achieve a freeze on halons to 1986 levels 

within thirty-seven months of the Protocol's entry into force.31 A ten percent production 

surplus was allowed for LDC basic needs and industrial rationalization. 

The London Amendments replaced these reductions with a complete phaseout of 

CFCs by the year 2000.32 The 50 percent reduction was accelerated to the calendar year 1995. 

Parties were to cut consumption to 85 percent of the base level by 1997. The London 

Amendments also instituted a complete phaseout of halons by the year 2000. The Copenhagen 

Amendments moved the phaseout date up to the end of 1994. 

The London Amendments also extended production controls to cover new chemicals. 

In order to allow for expansions in use over the intervening years, the base year for these new 

additions was shifted to the previous calendar year, 1989. The use of these newly-added CFCs 

was still to be phased out by the year 2000, but with interim reductions of 20 percent by 1993 

and 85 percent by 1997.33 The London Amendments also cut the use of carbon tetrachloride 

by 85 percent by 1995 with complete elimination by the end of the century.34 Finally, the 

29Id, Art. 2, para. 3. 

30Id, Art. 2, para. 4. 

3lId, Art. 2, para. 2. 

3 2London Amendments, Art. 2A, para. 5; Art. 2C, para. 3. 

33Id, Art. 2C. 

34Id, Art. 2D. 
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Amendments imposed a gradual elimination of methyl chloroform by the year 2005. The 

Copenhagen Amendments accelerated these timetables and added hydrochlorofluorocarbons 

(HCFCs), hydrobromofluorocarbons, and methyl bromide to the list of controlled chemicals.36 

The Montreal Protocol excused developing countries from compliance with all 

reductions for ten years, provided they did not exceed an annual level of per capital 

consumption of 0.3 kilograms.37 This provision was important to the LDCs because it reduced 

their cost of abiding by the agreement and complied with their philosophical insistence that, 

since the developed countries had contributed most to the ozone problem, they should bear 

most of the cost of its solution. 

The use of a clear baseline and a set timetable for percentage reductions made it easy 

for each nation to verify the level of consumption and production it was entitled to and to 

observe the degree of compliance by other nations. 

Congruence Between Appropriation and Provision Rules and Local Conditions 

The second Ostrom principle requires that restrictions on the use of the commons be 

closely related to the nature of the resource involved. The application of this principle is best 

seen in the strong linkage between scientific knowledge about ozone depletion and the degree 

of consensus among negotiators regarding the specific chemicals to include in the Protocol and 

35Id, Art. 2E. The Amendments required Parties to freeze consumption by 1993 with 
subsequent cuts of 30 percent by 1995 and 70 percent by 2000. It also included a provision for 
reviewing the feasibility of a more rapid schedule of reductions in later negotiations. 

36Copenhagen Amendments, Art. 2-2H. 

37Montreal Amendments, Art. 5, para. 1. The London Amendments extended this limitation 
to impose a ceiling of 0.2 kilograms per capita on consumption of the newly added chemicals. 
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the timing of reductions. As long as they believed that the impact of different chemicals could 

be compared according to their ozone depletion potential, negotiators felt comfortable focusing 

on the total emissions of all CFCs weighted by their ODP rather than having to agree on 

specific limits for each chemical. Later uncertainty about the ability of computer models to 

predict the loss of ozone based on the emission rates of CFCs led both researchers and 

negotiators to focus on the total amount of chlorine in the atmosphere rather than the more 

imprecise ODP. Projections of chlorine concentration indicated that a speedup of consumption 

controls was called for and led to the inclusion of two other chemicals containing chlorine, 

carbon tetrachloride and methyl chloroform 

The linkage between the nature of the resource and the substance of the collective 

action agreement can also be seen in the continued emphasis and support that policy-makers 

gave to scientific research on the theory and measurement of ozone depletion. Significant 

scientific findings exerted an important influence on policy decisions and were quickly 

incorporated into treaty provisions. 

Another example of the application of Ostrom's second principle has already been 

discussed. The decision to measure consumption as production plus imports minus exports 

was at least partially determined by the difficulty of collecting and verifying accurate 

consumption levels for each nation. Since production was relatively concentrated both among 

countries and within them, the collection of production statistics was much easier. Defining 

consumption as production plus net imports (also readily measured) made compliance with 

consumption controls much more transparent. 
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Collective-Choice Arrangements 

The third Ostrom principle stresses the importance of democratic procedures within 

which those most affected by the resource agreement can influence its shape. Under 

international law, national governments are responsible for enforcing compliance within their 

respective territories. Each nation had the option of participating in the negotiations leading up 

to the Convention. Although not every nation participated, especially when negotiations first 

began in 1977, each had the opportunity to do so. Therefore, no government could claim that 

its views had not been heard or listened to. 

Each negotiation involved representatives of the key players: the United States, the 

Soviet Union, Japan, the E U , and the major developing countries. As a result, the final 

agreement accurately reflected the concerns of each group. Formal ratification was thus fairly 

easy to obtain. For similar reasons, there is reason to believe that actual implementation of the 

treaty provisions will also proceed smoothly on a voluntary basis. 

The agreement also contains provisions by which the parties can amend the treaty to 

either tighten or loosen it according to changing conditions and scientific knowledge. The 

Vienna Convention created a Conference of the Parties and provided for regular meetings to 

keep implementation of the Convention under continuous review and, among other things, to 

consider and adopt amendments and protocols to it. 3 8 The Montreal Convention also provided 

for regular meetings of its parties.39 

Vienna Convention, Art. 6, Art. 8. 

3 9Montreal Protocol, Art. 11. 
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Any party can propose amendments to either the Convention or the Protocol reflecting, 

inter alia, relevant scientific and technical considerations.40 The parties to the Convention are 

to use every effort to reach agreement by consensus. However, if all efforts to achieve 

consensus fail, an amendment to the Convention can be adopted with a three-fourths 

majority.41 Amendments to protocols require a two-thirds majority.42 

The London Amendments established an Executive Committee of the Parties to 

administer the Multilateral Fund set up to compensate LDCs for the costs of switching to 

substitutes.43 The Executive Committee consists of seven industrialized nations and seven 

developing countries, each elected by their respective blocs. The Committee operates by 

consensus but stalemates can be broken by a two-thirds vote, provided that this super-majority 

contains a majority of both industrialized and developing countries. This assures nations that 

any provision regarding the amount or use of side payments that is adopted without their 

individual consent will at least have secured the support of a majority of nations in their bloc. 

Responsibility for drafting and supervising the treaty provisions thus is placed firmly in 

the hands of the parties themselves. This ensures that any agreement will reflect their concerns 

and can legitimately lay claim to their cooperation. The Montreal Protocol explicitly called for 

4 0Vienna Convention, Art. 9, para. 1. 

4lId, Art. 6, para. 3. 

42Id, Art. 6, para. 4. The same voting procedure applies to the adoption of an annex to 
either the Convention or a protocol. Annexes are restricted to scientific, technical and 
administrative matters. Amendments to a protocol are binding on the minority. In contrast, 
individual nations can notify the Depositary of the treaty of their objection to an new annex. In 
this case, the additional annex would not apply to the objecting party but would apply to the 
majority that had agreed to be bound by it. 

4 SLondon Amendments, Annex IV, Appendix II. 
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a review of its control measures at least every four years on the basis of available scientific, 

environmental, technical and economic information.44 

Although negotiations were formally limited to national governments, outside groups 

were encouraged to participate in the informal negotiating sessions. Industrial and 

environmental groups were the two most prominent nongovernmental participants. Their 

participation was important both to ensure that the final agreement was acceptable to domestic 

interests and to make sure that the technological obstacles to finding substitutes were fully 

factored into the cost-benefit calculations. Finally, participation in the negotiations was 

important to impart a sense of fairness to the final outcome. Private groups that disagreed with 

the final treaty provisions could at least feel that they had been allowed to participate and 

express their concerns. 

Monitoring 

Ostrom's fourth principle requires an active internal monitoring institution to ensure 

compliance by others. One of the most important provisions in this regard is the requirement 

that each party report to the secretariat annual data on its production, imports, and exports 

(both to parties and to nonparties).45 The relatively small number of plants producing CFCs 

and the wide use of documentation for international trade makes the detection of any 

significant under-reporting of production or consumption likely. Monitoring is aided by the 

presence of domestic environmental groups within each country dedicated to ensuring that the 

44Montreal Protocol, Art. 6. 

45Id, Art. 7, para. 2. 
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treaty is properly implemented. As already mentioned, the decision to measure consumption as 

domestic production plus imports minus exports rather than as actual consumption 

considerably eased monitoring. 

The United Nations Environment Programme has turned out to be the main 

international organization coordinating this monitoring effort. Since this organization already 

existed and its funding was already provided for, the additional costs of monitoring, gathering, 

and reporting information were marginal. This significantly lowered monitoring costs to the 

parties. The Protocol's monitoring arrangements still have loopholes, are based on awkward 

economic proxies for actual emissions, and do not generate prompt identification of violations, 

however (Levy, Keohane and Haas 1993 ,402-03). 

Graduated Sanctions 

Ostrom's fifth principle addresses enforcement of the agreement. Although the treaty 

does not contain an explicit schedule of graduated sanctions, its enforcement provisions are 

likely to be implemented in accordance with this principle. Beginning in 1993, the Protocol 

prohibited developed countries from exporting controlled substances to nonparties.46 In 

addition, after this date, exports to nonparties can no longer be subtracted from production to 

calculate consumption levels.47 This means that exports to nonparties count directly as 

consumption by the exporting party, providing a strong disincentive to help nonparties. Parties 

46Id, Art. 4, para. 1. 

4 7Vienna Convention, Art. 3. 
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are also required to discourage the export of the technology for producing controlled 

substances, making it harder to establish new production centers.48 

The Protocol also prohibits members from importing controlled substances from 

nonparties.49 The Protocol provides for the implementation of a ban on a future list of 

products containing controlled substances and products produced with, but not containing, 

controlled substances.50 These latter provisions are designed to remove any export markets 

that might tempt nonparties continue using CFCs as inputs in the production process in order 

to keep production costs low and capture foreign markets. In doing so, the restrictions protect 

the domestic markets of producers in countries that enforce the Protocol Although the target 

dates for drafting lists of products subject to trade sanctions have passed without action, the 

provisions may still be implemented if noncompliance by a number of exporting countries 

becomes a problem 

The Montreal Protocol also provided for the parties to approve procedures for 

determining non-compliance and for treatment of parties found to be in non-compliance.51 To 

date no formal procedures have been implemented for invoking sanctions. One of the reasons 

why this and other enforcement provisions have not been acted on is that enforcement does not 

yet seem to be a problem. A firm ex ante agreement on enforcement procedures increases the 

costs of defecting from the agreement. 

4 8Montreal Protocol, Art. 4, para. 5-6. 

49Id, Art. 4, para. 1. "Controlled substances" are those chemicals listed in the annexes of the 
Protocol and its amendments. 

50Id, Art. 4, para. 3-4. The parties are to agree on the goods to be included on such a list at 
a later date. 

51Id, Art. 8. 
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However, agreement on proper sanctioning procedures is likely to be harder to obtain 

once one or more nations have decided to defect from the agreement. Weak enforcement 

provisions therefore remain a potential flaw in the Protocol. But given the inherent weakness 

of international government, stronger enforcement provisions may be unrealistic. 

Although the Protocol does not specifically address the timing of sanctions, any action 

against an existing party that violates one or more parts of the Protocol is likely to be 

graduated. It is unlikely that serious action would be taken immediately. The emphasis on 

proceeding by consensus and the traditional conservatism of international law both indicate that 

initial or minor breaches would be dealt with through negotiation rather than through the 

immediate imposition of sanctions. This provides nations with a weak incentive to continue 

cooperation. However, it is likely that serious breaches and a demonstrated intention to ignore 

production limits would provoke more serious action. 

The nature of international law makes this graduated pace inevitable. Since each 

government is bound only to the extent it agrees to be, each nation may reclaim its right to use 

CFCs, especially if it complies with the withdrawal terms of the Protocol Even if this were not 

true, the international community clearly lacks the coercive force needed to compel physical 

compliance with a CFC ban. Therefore, the emphasis is and must always be on obtaining 

voluntary compliance. More coercive means may work if the number of defectors is small, but 

coercion is doomed to fail whenever nonparticipation reaches more than marginal levels. 

The emphasis Ostrom places on graduated sanctions can also be seen in the dynamics 

behind technological innovation. As new substitutes are found and adopted, and as public 

support for a CFC ban increases, individual countries will find it increasingly in their interest to 

follow the lead of the majority. Graduated sanctions allow this process the time needed for it 

to work. 
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Recently a different enforcement problem has arisen that may be more difficult for 

national governments to handle. The difference in effective dates for developed and developing 

countries, the higher per capita usage in the former, and the imposition of large taxes on freon 

have created a wide difference in market prices between LDCs and the developed world, 

especially the United States. This has led to widespread illegal smuggling of CFCs into 

America. CFCs now represent one of the largest illegal markets. Most of this illegal behavior 

involves individuals rather than governments. This makes it more difficult to control and 

denies nations an easy target for punishment. Eventual control is likely to depend more on the 

eventual reduction in production by developing countries and the development of competitive 

substitutes for use in air conditioners than on traditional government enforcement. A reduction 

in the tax on freon would also reduce the incentive to smuggle. 

Conflict-Resolution Mechanisms 

Ostrom's sixth principle stresses the role of low-cost dispute mechanisms. With the 

assistance of the UNEP, the Montreal Protocol clearly provides this feature. The Vienna 

Convention required parties to seek the solution of disputes through negotiation.52 If parties 

cannot negotiate an agreement they may call upon the assistance of a third party. Upon joining 

the Convention, each party is to designate one of two methods of compulsory dispute 

settlement which it will accept as binding i f previous efforts at resolution have failed.53 

5 2Vienna Convention, Art. 11. 

53Id, Art. 11, para. 4. The two mechanisms are settlement by the International Court of 
Justice or arbitration in accordance with procedures adopted by the Conference of the Parties. 
If the two nations have chosen different methods, the dispute will be settled by a conciliation 
commission composed of an equal number of members appointed by each party and a chairman 
jointly chosen by the members of the commission. Id, Art. 11, para. 5-6. The Conference of 
the Parties has not yet adopted procedures for dispute resolution. 
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The Convention and the Protocol also provide numerous opportunities for discussion 

and debate on informal disagreements. The Vienna Convention requires members to cooperate 

in legal, scientific and technical meetings and exchanges.54 In addition, the Montreal Protocol 

requires regular meetings of the Parties.55 

The emphasis on unanimity among the parties raises the transaction costs of resolving 

disputes, however. This is a potentially significant problem If they are unable to resolve 

disputes quickly, certain parties may feel that other nations are taking advantage of them If 

governments feel that the terms of their own conditional compliance have been violated, they 

will no longer feel bound to continue their own cooperation. The trade sanctions included in 

the Montreal Protocol may substantially avoid this problem, provided nations are willing to 

invoke them in an effective manner. 

Minimal Recognition of Rights to Organize 

The seventh Ostrom principle requires recognition of the right of the members to 

organize and enter into their own collective agreements. Under international law, sovereign 

nations clearly have the right to enter into international treaties. Since there is no higher 

international authority capable of objecting to the agreement, the possibility of opposition from 

a higher level of government is not present. 

The seventh principle also implies the absence of serious conflict between the new 

collective agreement and existing international institutions. Jurisdictional fights between the 

secretariat set up by the Vienna Convention and other international bodies such as the World 

54Id, Art. 4. 

55Montreal Protocol, Art. 11. 
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Bank or the United Nations could tempt nations to play one institution against the other in an 

attempt to obtain more favorable settlements to their disputes. This would weaken the 

institutional forces needed to provide the agreement with stability, jeopardizing the monitoring 

and enforcement necessary to justify the continued conditional compliance of governments. 

Luckily, the potential for jurisdictional disputes is minimal. The relationship between 

the UNEP and the World Meteorological Organization, the two principle international agencies 

involved in the negotiations, has been extremely cooperative. Although the UNEP has not 

shied away from assuming the role of a catalyst in the negotiations, it has generally followed 

governments rather than attempting to lead them It is the negotiators themselves, rather than 

the UNEP staff who decide the degree of cooperative behavior to undertake. The UNEPs 

status as a United Nations agency makes it unlikely that the United Nations will interfere with 

its secretarial role. Nor is there any other international body with the environmental mandate to 

challenge the supremacy of the Convention and its Protocols. 

It is possible, however, that the trade restrictions contained in the Protocol could 

conflict with the international trade obligations agreed to under the General Agreement on 

Tariffs and Trade (GATT). This would present a direct conflict between the two international 

agreements. If nations were to successfully assert the primacy of the GATT obligations over 

those of the CFC treaty, the tatter's enforcement mechanism could be crippled. This in turn 

could cause some nations to opt out of the CFC restrictions. 

It is doubtful that this will happen. GATT permits the use of trade restrictions to 

enforce certain environmental agreements. The trade restrictions of the Montreal Protocol are 

clearly integral to the enforcement of an agreement designed to protect human health and the 

environment and are therefore unlikely to present any actual conflict with GATT. 
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Finally, in this context, it is again worth noting that the relationship between the 12 

members of the European Union and the EU Commission presented several points of difficulty 

during the negotiations. The degree to which the Commission's jurisdiction over the Protocol 

was exclusive of that of the individual governments was not well resolved. In the end, 

however, policy-makers finessed this point by allowing both the Commission and the individual 

governments to participate in the negotiations and by extending to both the rights and 

obligations of the Protocol. 

Nested Enterprises 

The final Ostrom principle stresses the use of institutional nesting to stabilize the 

agreement. This is clearly reflected in the CFC agreement. The Vienna Convention, the 

Montreal Protocol and its later amendments, their respective annexes, and the various other 

policy resolutions represent an institutional Specific reductions are negotiated within a higher-

level framework that shapes the negotiations and affects the final agreement. While the final 

goal is achieved though the lower-level provisions, strong consensus on the legitimacy of the 

higher levels is vital to the treaty's long-term viability. 

Nesting is reflected in the different voting procedures used to make decisions at each 

level. In the absence of consensus, a three-fourths majority is needed to amend the Vienna 

Convention. Only two-thirds of the parties must agree on any amendment to a Protocol, 

however. Nations are given the option of opting out of Annexes with which they disagree, but 

they do not have this option with respect to amendments to the protocols themselves. Finally, 

the Convention allows the settlement of individual disputes on a case-by case basis involving 

only the relevant parties plus a possible neutral third entity. 
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Nesting can also be seen in the repeated use of smaller negotiating groups involving a 

few key nations to hammer out the basic outlines of an agreement before bringing it to the rest 

of the Parties (Benedick 1991, 85, 141, 169). This practice of designating initial authority to 

smaller groups considerably eased the problem of finding agreement, while still ensuring that all 

significant viewpoints were represented. Nesting also explains why supervision of the 

Multilateral Fund was entrusted to an Executive Cornrnittee consisting of a subgroup of the 

Parties rather than all the Parties. 

The structure of the Vienna Convention and the Montreal Protocol as amended 

therefore bears a significant relationship to the institutional principles that Elinor Ostrom 

hypothesizes are important to the long-run success of collective CPR agreements. Although 

the CFC provisions have not been in effect long enough to qualify as an undisputed success, 

the Ostrom principles indicate that the Protocol's institutional structure is sound. There is 

therefore cause for optimism This close relationship should provide guidance to policy

makers seeking to find agreement on global warming. 

Conclusion 

The Vienna Convention and the Montreal Protocol are especially important to this 

dissertation because they involve many of the same structural issues as global warming. The 

lead negotiator for the United States cites seven elements which combined to make an 

agreement to reduce CFCs possible (Benedick 1991, 5-7). He finds each of them particularly 

relevant to policy-makers trying to address the problem of global warming: 

1. The role of science, both in articulating a theory to explain the environmental 

threat and later in working with negotiators to explain the scientific principles involved. This 

relates to the first Ostrom principle stressing the need for a clearly defined C P R 

173 



2. The power of knowledge and of public opinion in creating political pressure for 

an agreement. An informed public played a strong role in reinforcing the political will of 

governments and weakening industry's resolve to oppose any agreement. It eased the 

acceptance of the economic costs of finding substitutes to CFCs. The Ostrom principles also 

stress the importance of democratic procedures. 

3. The activity of the UNEP was critical in leading the negotiations. Because the 

UNEP was respected both for its commitment and sensitivity to national interests and for its 

professional expertise, it could play a useful role gathering data, informing public opinion and 

governments, offering a negotiating forum, and suggesting points of reference from which 

negotiations could start. As an indication of the role that individual personalities can play, 

much of the UNEPs role was guided by its executive director, Mostafa Tolba. 

4. The policies and leadership of individual nations, especially the United States. 

The United States often played a critical role in creating public and economic pressure for an 

international agreement. It also served as one of the primary sources for scientific and 

economic information about the role of CFCs. This role was due in large part to the nation's 

position as the primary producer and consumer of CFCs. Chapter 3 showed that unilateral 

action by the United States also played a large role in achieving reductions in the harvesting of 

whales. 

5. Private-sector organizations also played a large role in the negotiations. Both 

environmental groups and industry attempted to influence public opinion and government 

policy in their favor. Although the role of industry was far stronger, it was ultimately 

unsuccessful in its attempts to forestall restrictions. Nevertheless, its concerns were never far 

from negotiators' minds since any treaty would have to rely on its cooperation to be successful 
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6. The process of subdividing the problem into smaller components also played a 

key role. Rather than attempting to obtain one universal agreement that addressed all issues 

permanently, negotiators opted early on for a series of formal and informal meetings that 

attempted to find consensus wherever possible. These began with workshops to discuss the 

scientific and economic aspects of ozone depletion, laying the groundwork for cooperative 

fact-finding and the exchange of ideas. Actual negotiations involved a central convention 

defining the problem and separate protocol amendments that locked in agreement as it arose. 

7. Finally, the Montreal Protocol itself is a flexible and dynamic instrument that 

can adapt to evolving conditions as more scientific, economic, and environmental data becomes 

available. The Protocol constitutes a continually evolving process. 

These elements apply to the dynamics of the negotiations. They explain why 

agreement was easier to obtain than it otherwise might have been. In contrast, the Ostrom 

principles look primarily at the structure of the agreement. Although the structure can have 

important effects on the dynamics of cooperation, the dynamics of negotiations and the 

structure of the final agreement involve two fundamentally different levels of collective action. 

Benedick's points shed insight into whether success on CFCs is likely to be duplicated for 

global warming. They do not shed much light on the proper structure of the agreement, 

however. The latter is the primary focus of this dissertation. 

Important differences between ozone depletion and global warming make it likely that 

agreement on the latter issue will be more difficult (Poterba 1993, 50-51). The degree of 

scientific consensus on CFCs was much greater than currently exists on global warming. 

Ozone depletion also represented a greater immediate threat than global warming, where the 

projected harm is still decades away. Finally, CFC production only affected a small portion of 

the global economy, whereas the consumption of fossil fuels lies at the heart of the modern 
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economy. The examination of global warming that follows will keep these observations 

mind. 
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CHAPTER FIVE: 

GLOBAL WARMING AND THE EXISTENCE TEST 

[Global warming] is the quintessential international economic problem: it 
transcends national borders, involves irreversibilities and the risk of major 
adverse surprise, confronts policymakers with the need to make decisions in the 
face of considerable uncertainty, and calls for a coordinated and multifaceted 
response by a large number of countries. (Bergsten 1992, vii) 

Introduction 

Over the past decade the threat of global warming has received a great deal of attention 

from the popular press, raising it to an international public issue (See e.g., Begley, Miller, and 

Hager 1988, Elmer-Dewitt 1992). Global warming has also been acknowledged as a problem 

of the commons (Schelling 1991, 198). This recognition does not make the atmosphere a 

common property resource, however, absent a system of binding property rights. The earth's 

atmosphere is still effectively an open access regime (Runge 1990, 7). 

Attempts to reach a collective agreement addressing global warming involve a new 

level of complexity in efforts to achieve collective action to manage the global environment. 

This chapter attempts to pave the way for an analysis of the institutional structure such an 

agreement would require. First, it presents a summary of the theory and empirical evidence 

behind global warming. Correct management of any commonly owned resource requires 

accurate knowledge of its characteristics and of the costs and benefits associated with its use. 
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This chapter also reviews the economic literature on global warming, focusing 

especially on the question of how much it would cost to slow global warming. Although there 

are exceptions on each side of the argument, the current consensus of economists and other 

scientists is firm on two points. First, the threat of global warming is serious enough to warrant 

further study. Second, current information justifies only moderate preventative action, mainly 

limited to actions that would be cost effective even if they did not reduce warming. Although 

more costly actions to abate carbon and other emissions may be necessary at some future date, 

they are not warranted now. 

Finally, this chapter tries to determine whether the existence test is met for global 

warming. It finds that current evidence does not justify costly actions to control the emission 

of greenhouse gases. Additional evidence may change this conclusion, however. If it does, 

stronger action may be warranted, making international agreement necessary. After exploring 

some reasons why nations may agree to collective action even though it does not produce a 

Pareto-superior outcome, the dissertation looks forward to a time when such an outcome 

clearly calls for collective action. In order to analyze the problems such action would have to 

overcome, Chapter 6 applies the Ostrom principles to global warming. Since the existence test 

may be met at a later date, and since any future agreement must successfully anticipate the 

institutional problems behind these principles, such a discussion is valuable even though a 

definitive answer to whether an agreement is necessary is still unavailable. 

The Theory of Global Warming 

The basic theory of global warming was first expressed as early as 1896 (Conable 

1990,237). The earth receives virtually all of its energy from the sun. Solar radiation passes 

through the earth's atmosphere, where some of it is reflected away. The remaining radiation 
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heats the planet and makes life possible. The earth in turn radiates energy back into space at 

infrared wavelengths. Some of this radiation is reflected by the atmosphere and prevented from 

escaping. While the energy flow that the earth receives from the sun ultimately equals that 

which it emits into space, the atmospheric trapping of the earth's radiation, also known as 

radiative forcing, heats the planet several degrees above what it would otherwise be. This 

phenomena of atmospheric gases trapping and retaining radiation emitted by the earth is global 

warming. 

The natural process of global warming is essential to life on earth. In its absence, the 

average surface temperature of the earth would be -18 degrees Celsius rather than its actual 

level of +15 degrees (Cline 1991a, 904). During the last one hundred and fifty years, however, 

a variety of human activities — mainly but not exclusively associated with industrialization — 

have led to a gradual but escalating increase in the atmospheric concentrations of a number of 

gases thought to contribute to global warming (Table 1). The most important of these gases 

are carbon dioxide, methane, and nitrous oxide. The concern behind the current debate is that 

an increase in the atmospheric concentration of these gases will produce further global 

warming, causing serious environmental disruption. 

Table 1 
Estimated Atmospheric Concentration of Greenhouse Gases 

Contribution 
Concentration (Over 100 years 

Greenhouse gas 1850 1990 2100 GWP Total 
Contribution 

Carbon dioxide 
Methane 
Nitrous Oxides 

ppm 
ppb 
ppb 

280 
800 
288 

353 
1675 
340 

630 
3100 
380 

1 
21 

290 

61% 
15% 
4% 

Source: IPCC 1990a, xvi, xxi; Nordhaus 1991c, 38. 
ppm=parts per million, ppb=parts per billion. 
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Greenhouse gases have different capacities for radiative forcing. Scientists have 

developed the concept of global warming potentials (GWPs) to measure the relative radiative 

effects of each gas compared to that of carbon dioxide.1 In its 1992 report, the Intemational 

Panel on Climate Change (IPCC) recognized increased uncertainty concerning the proper 

measurement of GWPs, especially their indirect components (IPCC 1992, 14-15) The proper 

economic evaluation of tradeoffs between reduced emissions of different gases is thus 

extremely difficult. As Table 1 shows, carbon dioxide is by far the most important greenhouse 

gas, both in terms of total emissions and total contribution to warming. For these reasons, 

most analysis of greenhouse warming focuses primarily on policies to reduce carbon emissions. 

The subject of global warming has produced a wide and rapidly expanding body of 

interdisciplinary research. The background of scientific knowledge produced by these 

endeavors is still expanding rapidly. In many cases it confirms previous hypotheses. In other 

cases, however, it contradicts what the theory of warming would predict. In still other cases, 

former scientific conclusions, once a matter of consensus, have been disproved by later 

research. A l l of this makes the analysis of whether and what sort of collective action is 

warranted all the more difficult and subject to sudden change. 

Global Climate Models 2 

While global warming's theoretical underpinning is unquestioned, the marginal warming 

effect of higher concentrations is subject to serious debate. Most theoretical conclusions about 

1The concept of GWPs is similar to the use of ozone-depleting potentials to compare various 
CFCs and other chemicals harmful to the ozone layer (See Chapter 4). 

2For comprehensive reviews of the state of climate modeling see IPCC 1990b, 93-130 and 
IPCC 1992, 97-134. 
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the likely effects are drawn from complex computer models that attempt to forecast the earth's 

temperature several decades or even centuries into the future. The earth's atmosphere is a 

chaotic system, exhibiting extreme dependency on initial conditions. Accurate prediction of its 

behavior decades into the future may be impossible. Although the sophistication of these 

models is increasing rapidly, they are still extremely primitive. Because only a few of these 

models exist and researchers on each talk frequently to each other, it is possible that they share 

hidden structural flaws. Any uniformity of predictions may be an indicator of these flaws rather 

than of the robustness of the results. 

Global atmospheric models suffer from a variety of common problems. First, their 

resolution is crude. In order to make calculations tractable, they usually divide the earth's 

atmosphere into uniform blocks with dimensions of hundreds of miles. Yet almost all 

atmospheric interactions occur in areas far smaller than this. Thus the resolution of the models 

is too poor to analyze important factors such as current flows, cloud patterns, storms, and 

polar ice formation. More seriously, scientists still have great difficulty modeling the complex 

interrelationships that determine the earth's weather. Although much has been done to 

incorporate the effect of oceans and cloud patterns on global warming, the causal connections 

between these phenomena are still a mystery. Many of the parameters are modeled linearly. 

This makes the models more tractable but almost certainly misses important effects when large 

changes in atmospheric concentrations and long time periods are measured. 

Because the models extrapolate from observations of past weather patterns, they have 

an inherently difficult time predicting discontinuities in weather patterns. Initial increases in the 

concentration of greenhouse gases may have moderate consequences. However, at a certain 

point global warming may trigger an important event such as a shift in the ocean currents or an 

increase in severe weather events, that fundamentally and irreversibly changes future weather 
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patterns. Alternatively, temperatures beyond a certain point may trigger self-reinforcing 

patterns such as desertification, leading to less evaporation, leading to less cloud cover, leading 

to more radiation reaching the earth, leading to still more desertification. Most calls for the 

immediate incursion of large costs to halt global wanning rely on the prediction or at least the 

threat of such discontinuities to justify such costs (See, e.g. Massey 1992). The effect of such 

discontinuities could be to reduce, rather than increase warming, however. 

The models are also limited by their inability to accurately forecast regional effects 

(Pearce and Turner 1990, 203-04). Schelling (1992, 2) summarizes the usefulness of 

predictions about the average global temperature change in the following terms: 

The models predict greater temperature change in the polar regions than near the 
equator. This change in gradient can drive changes in circulation. The results may be 
warmer in some places and colder in others, wetter in some places and drier in others, 
cloudier in some places and sunnier in others, stormier in some places and less stormy 
in others — generally a complex of changes that would bear no easy relation to an 
average change in global temperature. 

Increases in global average temperatures are less likely to cause problems than are 

shifts in regional or seasonal temperatures. Yet, the models typically lack such resolution. This 

makes it difficult to predict the true global costs of any warming. Just as important, it makes it 

almost impossible to calculate the cost to individual countries. But this of course is the level on 

which collective agreement must occur. Country-specific calculations are also needed order to 

negotiate the payoffs necessary to ensure that any collective action is Pareto-superior so that 

each country has an incentive to cooperate. 

These limitations suggest caution, especially when reliable time series of data are rare 

and the complex physical processes are only poorly understood (Cox 1991, 6). Nevertheless, 

these models are accepted as the best forecasts of the global effect of rising concentrations of 

greenhouse gases on global temperatures. The models all predict that further increases in the 
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atmospheric concentration of greenhouse gases will lead to higher average temperatures. 

Although the predictions of individual models have not converged, the central estimates of the 

equilibrium impact of a doubling of CO2 concentrations have not changed much over the last 

decade, (Nordhaus 1991a, 37). The current consensus is that a doubling of these 

concentrations from pre-industrial levels will produce a long-term increase in equilibrium 

surface air temperature of between 1.5 and 4.5 degrees Celsius, with an average prediction of 

2.5 degrees (IPCC 1992, 16).3 However, actual warming is expected to lag behind the 

predicted equilibrium by several decades (Nordhaus 1991a, 37), delaying any temperature 

increase until well after the emissions that cause it have been released. 

Other Sources of Uncertainty About Global Warming 

A number of other sources of uncertainty severely limit the ability to make the type of 

accurate cost-benefit analysis that is usually needed to determine whether collective action is 

worthwhile. One source of uncertainty regarding both the theory of global warming and the 

models used to back it is the absence of any observed increase in global temperature that can be 

clearly attributed to higher CO2 concentrations. 

The world's climate has increased by an average of 0.5 degrees Celsius over the past 

century (Jones and Wigley 1990; IPCC 1992,17; Pollack and Chapman 1993). This trend was 

interrupted, however, by a cooling spell between 1940 and 1970. More importantly, the 

amount of warming has varied widely between regions, with some regions even experiencing a 

net cooling. A good indicator of the uncertainties surrounding atmospheric science is the feet 

3The impact of a doubling of carbon dioxide emissions is widely used as a basis for 
comparison. As discussed below, it is extremely likely that in the absence of an agreement, 
emissions will rise to well above this level over the next century. 
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that during the 1970s the concern of many of the same scientists currently warning us about the 

threat of global warming was then centered on the threat of long-term global cooling (Bailey 

1994, ch. 5). 

Records over the last several millennia derived from ice cores show a positive 

correlation between atmospheric concentrations of carbon dioxide and methane and surface 

temperatures. The direction of any causation is unclear, however. Higher warming caused by 

other factors may have led indirectly to higher concentrations of carbon. As a note of caution, 

however, temperature changes are several times larger than those expected solely from the 

radiative power of the higher concentrations, suggesting that certain positive feedbacks may 

have operated to produce greater warming than that predicted by computer models (Houghton 

and Woodwell 1989). 

Over the past 150 years industrial emissions have resulted in an increase of over 20 

percent in carbon dioxide levels. When calibrated to this past history, global climate models 

predict that an increase of between 0.8 and 2.6 degrees Celsius should have occurred by now 

(Jones and Wigley 1990, 91). Yet a number of studies have failed to find any temperature 

increase in historic records that can clearly be attributed to global warming. The slight increase 

in observed temperatures within North America is usually attributed to the fact that most 

observations are taken near cities, where industrial activity raises average temperatures. Even 

the more recent heat waves of the 1980s, while more dramatic, are still consistent with normal 

temperature variability. The most recent IPCC report concluded that: "the observed increase 

[in surface air temperature] could be largely due to ... natural [climate] variability; alternatively 

this variability and other human factors could have offset a still larger human-induced 

greenhouse warming. The unequivocal detection of the enhanced greenhouse effect from 

observations is not likely for a decade or more" (IPCC 1992, 5). 
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It is not even clear that moderate warming would have net costs. One of the main 

effects of any warming is expected to be its impact on plant life and biological diversity. While 

some studies have hypothesized that warmer weather and higher CO2 concentrations will 

increase plant yields, others have been less sanguine (Bazzaz and Fajer 1992). 

The uncertainty surrounding scientific understanding of global warming has produced 

abrupt reversals in the scientific consensus. An example of this is the shift in opinion on the 

contribution that CFCs make to global warming. For many years CFC emissions were widely 

believed to be an important contributor to any future warming (See, Nordhaus 1991a, 47). 

The 1990 IPCC report estimated that CFC-11 and CFC-12 have global warming potentials of 

4500 and 7100, respectively, over a twenty-year period, several thousand times the radiative 

forcing of carbon dioxide (IPCC 1990b, xxi). Two years later the consensus had turned due to 

the belief that because CFCs also destroy ozone, which also contributes to warming, the 

indirect effects of CFC emissions may cancel their direct effects, resulting in little, if any, net 

warming (IPCC 1992, 14). 

Predictions of widespread coastal flooding have also been reversed by more recent 

evidence. Originally, the rapid inundation of coastal areas was a widely predicted consequence 

of global warming. Thermal expansion of the oceans and the melting of polar caps would 

flood heavily populated coastal areas, causing tremendous ecological and economic damage. 

The current consensus is that the ocean levels may rise by 30-60 centimeters over the next 

century (Nordhaus 1991b, 931). Such a rise would involve losses, but not of the magnitude 

predicted earlier. 

Sirnilarly, scientific understanding of the global sources and sinks of carbon monoxide 

in the atmosphere has changed dramatically over the last two decades (Newell, Reichle and 

Seiler 1989). There is currently a wide discrepancy between known sources and sinks of 
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carbon dioxide. Although scientists believe they have identified all of the major sources and 

sinks, the estimated magnitude of each is subject to a great deal of error. Even allowing for 

this, the estimated sources of carbon dioxide over the last decade exceed the known sinks, 

including the atmosphere, by 1.6 gigatons per year (IPCC 1992, 33-34)4. For comparison 

purposes, total emissions by combustion in 1990 are estimated at 5.5-6.5 gigatons (IPCC 1992, 

31). The inability to explain where this carbon dioxide went is another indicator of the 

scientific uncertainty that still surrounds global warming. 

These and other uncertainties compound the difficulty of taking collective action. They 

may make it almost impossible to obtain broad agreement that dramatic collective action to 

reduce emissions can produce a Pareto-superior outcome. Even if such an agreement is 

reached, the decision on the exact nature of the collective action to be taken and the payoffs, if 

any, to various parties still remains. 

Lester Lave has summarized the dilemma faced by negotiators in the following terms: 

To prevent major global climate change all countries must begin to act now. 
However, there is no agreement on how rapidly greenhouse gases will be emitted over 
the next century, how rapidly they will accumulate in the atmosphere, what will be the 
cost of abatement, how large the climate change will be, or even whether the change 
will be predominantly beneficial or harmful Beyond agreeing that greenhouse gases 
are likely to result in atmospheric warming, other factors held constant, there is no 
consensus on any of these questions. (1991, 9) 

4Annual emissions of carbon dioxide are primarily from fossil fuel burning (5.4 billion tons or 
gigatons of carbon (GtC)) and deforestation (1.6±1.0 GtC). Annual accumulation in the 
atmosphere has been 3.4 GtC. This is less than 1 percent of the total stock of carbon in the 
atmosphere (750 GtC). The difference between total emissions and the accumulation in the 
atmosphere is only partly explained by the reabsorption of 2.0 GtC of carbon into the oceans. 
This leaves an annual imbalance of 1.6 GtC (Cline 1991a, 905; IPCC 1990b, 14). For this 
reason Cline uses a lower estimate of 6.0 GtC in total annual emissions rather than 7.0 GtC 
(1991a, 905). New evidence suggests that deforestation may have been much less than 
previously estimated (IPCC 1992, 32). 
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The Economics of Global Warming 

In spite of the uncertainties discussed above, a number of economists have attempted 

to estimate the economic costs and benefits of taking action to prevent global warming. 

Although these economists differ in their methodology and conclusions regarding the threat 

posed by global wanning, they concur in the immediate policy prescription: no dramatic action 

is currently warranted to prevent warming. Governments should initiate policies — such as the 

elimination of wasteful subsidies and inappropriate taxes — that can be justified on other 

economic grounds. The imposition of more severe controls such as carbon taxes or emission 

limits cannot be justified until further evidence of actual warming exists. This also reflects the 

recommendation of the IPCC report on policy responses (IPCC 1990a, xxxiv-xxxv). 

Economic analysis of environmental policy raises a number of challenging issues, 

especially when the costs and benefits of alternative policies occur over a period of decades. In 

order to reach conclusions, a number of judgments must be made about the proper discount 

rate, the correct valuation of environmental habitats, and the cost of pollution abatement 

policies. In addition, species extinction and environmental impacts on the lives of unborn 

generations raise ethical issues that are not easily amenable to economic analysis.5 The subject 

of global warming introduces further complications. 

This chapter summarizes the most important economic work thus far. For the most 

part, economic contributions have dealt with two major aspects of global warming. The first is 

the application of traditional cost-benefit theory to global warming in order to determine 

whether and to what extent a reduction in emissions is economically justified. This topic 

corresponds to the existence test discussed in Chapter 2. Unless it can be shown that 

5For comprehensive surveys of the problems raised in applying economics to environmental 
issues, see, Pearce and Turner (1990) and Cropper and Oates (1992). 
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successful collective action would produce a better outcome than the status quo, the need to 

overcome the Prisoner's Dilemma is moot. 

Any analysis must use a baseline scenario of emissions in the absence of collective 

action. Most economic models focus on the positive correlation between energy use and 

economic development in order to forecast the level of future carbon emissions in the absence 

of global warming. This necessarily requires forecasts of relative energy prices, technological 

development, and economic growth several decades into the future. Estimates of each of these 

variables are subject to great variation, exposing any conclusions to strong dispute. Current 

models differ significantly in their forecasts of what will happen to baseline carbon dioxide 

emissions and hence on the cost of reducing emissions below the baseline (Schmalensee 1993, 

7; Weyant 1993). 

The second branch of economic inquiry attempts to measure the cost of action to 

prevent or abate global warming. These studies usually assume the use of economically 

efficient policies such as carbon taxes or marketable quotas. These costs are important for two 

reasons. First, they play a large role in the cost-benefit calculations that determine whether 

collective action is even warranted. They also provide information on any side payments that 

will be needed to obtain the agreement of enough nations to obtain the expected benefits of 

collective action.6 Most studies limit themselves to analyzing the effects on the United States. 

Few studies provide detailed estimates of the costs and effects in the developing world. This 

limited focus makes it difficult to measure the potential for international collective action, given 

that developing countries comprise a majority of the total membership. 

6For surveys of a number of models which estimate the cost of mitigating CO2 emissions, see 
Nordhaus (1991c) and Weyant (1993). 
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Almost all economic models use static estimates of technology and energy 

development. Because static models tend to underestimate the economy's ability to develop 

new technology and adapt to changes, they are likely to overstate both the cost of global 

warming and the cost of efficient policies to slow it (Nordhaus 1993, 17). 

Alternative policies to deal with global warming can be categorized as do-nothing, 

abatement/engineering, and adaptation (Pearce and Turner 1990, 205-207; Nordhaus 1991a, 

46). Although these categories are imperfect and overlap, they help set out alternative 

response strategies. Under the do-nothing approach nations would conclude either that global 

warming is not likely to occur or that it represents a neutral or even positive change and should 

therefore not be prevented. Alternatively, nations could decide that global warming would 

involve net costs, but that the costs of preventing it would be even higher. Warming from 

industrial emissions would be allowed to take its course. 

The abatement strategy focuses on attempts to prevent or slow global warming. These 

policies usually focus on carbon taxes and emissions caps to stem the release of greenhouse 

gases (Pearce 1991). However, other policies such as reforestation are often discussed. A 

related option focuses on attempts to offset warming through climate engineering. This could 

be done by changing the albedo (reflectivity) of the earth, increasing the rate of removal of 

greenhouse gases, or changing ocean currents to cool the earth (Nordhaus 1991a, 46). Two of 

the possibilities frequently mentioned are placing minute particles in the stratosphere and 

spreading trace quantities of iron in the North Pacific and Antarctic oceans. 

Finally, nations could decide to adapt to the warmer climate, taking whatever steps are 

needed to cope with higher temperatures and other weather changes when they come. 

Adaptive responses could be either rnarket-driven or government-imposed. The following 
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discussion summarizes the work of three of the foremost economists studying the proper 

response to warming. 

Thomas Schelling 

Thomas Schelling has analyzed the economic realities of getting national governments 

to invest heavily in warming abatement (1991, 1992). Because warming does not affect most 

industrial activities, countries that can afford to take measures to reduce carbon emissions may 

not perceive a national interest in doing so. Conversely, even though developing countries are 

often heavily dependent on activities that could be affected by climate change and are the least 

able to afford any losses, they may be too poor to take strong action since most abatement 

policies are heavily dependent on reducing the energy consumption that is typically connected 

with economic development. Schelling concludes that: "virtually all the rest of the world is too 

desperately in need of economic improvement to penalize itself with reductions in energy use 

or with investments in lower carbon emissions for their own sake." (1991, 202) Elsewhere: "it 

would be hard to make the case that the countries we now perceive as vulnerable would be 

better off 50 or 75 years from now if 10 or 20 trillions of dollars had been invested in carbon 

abatement rather than in their economic development." (1992, 7). 

Schelling notes that some of the greatest carbon-fuel inefficiencies are in developing 

areas such as China, India, and Eastern Europe (1991, 203). The first two countries are also 

expected to be major sources of growth in carbon dioxide emissions over the next few decades 

as they continue to industrialize. As a result, Schelling concludes that any attempt to get the 

cooperation of these nations will require financing by the industrial countries. If greenhouse 

gas emissions are to be eliminated as efficiently as possible, massive resource transfers from the 

industrial to the less-developed world will be required (Id, 203). 
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In looking ahead to the policy responses likely to result from rising concern about 

global warming, Schelling correctly foresaw that it would not lead to immediate commitments 

to abate greenhouse emissions but would instead produce a "framework convention" that 

establishes a permanent organization and that anticipates protocols to be negotiated later that 

spell out specific obligations. National commitments should focus on implementing certain 

agreed-on policies rather than on achieving an absolute amount of emission reductions. 

Schelling believes these commitments will arise from what he refers to as: "the long, slow 

process of examining the hard facts that underlie the greenhouse dilemma, both in the 

international organizations set up for such a purpose and, more importantly, within national 

governments. And then will begin the arduous process of negotiating commitments to certain 

goals, criteria, or quantitative schedules and targets." (Id, 207). 

Schelling discounts the possibility of carbon taxes. Such taxes would involve large 

monetary transfers to an international authority. Transfers of this size would be politically 

unacceptable and would lead to further disputes about how the tax revenues should be spent 

(Id, 208-10).7 He holds out more hope for national carbon-emission quotas, although he does 

not think they will be enforced by anything more coercive than publicity and persuasion (Id, 

209-213). Of course, the setting of quotas would be a key issue of negotiations and could be 

determined according to a variety of means. These quotas could be determined by a formula 

that takes into account variables such as GNP, population density, industrial mix, and 

hydroelectric resources. Alternatively, they could be determined as some proportion of a base 

7Large international transfers beyond those needed as side payments to induce cooperation 
need not occur, however. Cline (1991b, 226) points out that the revenues from national 
carbon taxes are likely to remain within the country collecting them If the revenues from these 
taxes are used to reduce existing inefficient taxation policies, the net cost of implementing 
carbon taxes could be significantly reduced (Pearce 1991, 940-41; Weyant 1993, 38-40). 
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year preceding the negotiations, as was done for CFCs. National governments could then 

choose to enact domestic carbon taxes to achieve these quotas. 

William Nordhaus 

William Nordhaus has conducted several studies of the economic cost of global 

warming (1991a, 1991b, 1991c). He correctly points out that climatic variables like 

temperature and humidity have little effect on most sources of economic activity in the 

developed countries, with the notable exceptions of agriculture and forestry (Nordhaus 1991a, 

39). Approximately 3 percent of U.S. national output comes from climate sensitive sectors. 

Another 10 percent comes from sectors that are modestly sensitive to climate change 

(Nordhaus 1991b, 930). Since normal variations in current weather patterns swamp the 

predicted effects of global warming, it is difficult to imagine dramatic impacts on the rest of the 

economy. 

Nordhaus also points out the difficulty of estimating the relationship between rising 

concentrations of greenhouse gases and economic damage: "we suspect that higher levels of 

greenhouse gases will hurt the global economy, but because of the fertilization effect of C 0 2 or 

the attractiveness of warm climates, the greenhouse effect might on balance actually be 

economically advantageous." (Id, 923). Nevertheless, he concludes that the net quantifiable 

economic damage from a warming of 3 degrees Celsius would be approximately 1/4 of one 

percent of national income for the United States. Nonquantifiable factors such as human 

health, biological diversity, amenity values, and environmental quality might raise this estimate 

to 1-2 percent of GDP (Id, 933).8 

8See also, Schelling who concludes that the impact on economic output in the United States 
and probably Western Europe and Japan will be "negligible and unlikely to be noticed." (1992, 
p. 6) 
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Although studies of the impact on other countries are still sparse, other industrial 

countries are likely to experience modest impacts similar to those of the United States 

(Nordhaus 1991a, 44). This conclusion also applies to large developing nations such as China 

and Brazil Although developing countries are probably more vulnerable to greenhouse 

warming, their relatively greater dependence on agriculture raises the possibility that improved 

yields due to higher CO2 concentrations will offset some of the damage from climate change. 

Certain nations, however, principally small countries that are heavily dependent on coastal 

activities or whose regions suffer major climate change, could suffer severe losses. Overall, 

Nordhaus reaches what he terms a "surprising" conclusion: "our best guess is that C02-induced 

climate change will produce a combination of gains and losses with no strong presumption of 

substantial net economic damages. However, these changes are likely to take place over a 

period of a half century or more and may get lost in the background noise of social, economic, 

and political change." (Id, 46) 

Nordhaus goes on to examine the cost of possible policy responses to global warming. 

He concludes that: "a significant fraction of the [greenhouse gas] emissions — perhaps one-

sixth — can be eliminated at relatively low cost. The most cost-effective policies to slow 

greenhouse warming include curbs on CFC production and preventing uneconomic 

deforestation."9 (Id, 50) 

After estimating both the damage function from allowing global warming to continue 

unabated and the abatement cost function of taking collective action, Nordhaus concludes that, 

for the medium damage estimate, an 11-12 percent reduction in CO2-equivalent emissions is 

9 O f course, the international community is already committed to curbing CFC production 
through the Vienna Convention and the Montreal Protocol (See Chapter 4). Nordhaus' 
statement reflects the earlier consensus that CFCs represented a major net cause of global 
warming. 
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warranted (1991b, 935). Assuming that emissions are reduced in the most cost effective 

manner, almost all of this would come from reductions in CFC emissions. This outcome has 

already been agreed to in the Montreal Protocol to the Vienna Convention and its subsequent 

amendments. Elsewhere, he suggests the imposition of a $5 per ton CO2-equivalent tax on 

emissions of greenhouse gases, rising to $20 per ton by the end of the next century (1993, 21). 

Such a policy would produce net present benefits of $270 billion worldwide. The marginal 

cost of emission reductions rises fairly steeply after that. A fifty percent reduction in emissions 

would cost about $200 billion per year or 1 percent of world GDP. (Nordhaus 1991a, 50, 54-

55) and attempting to stabilize the climate would cost $41 trillion in net present value (1993, 

22). 

William Cline 

A more cautious view is reflected in the works of William Cline (1991a, 1991b, 1992) 

who has also tried to model the cost of both global warming and possible actions to prevent it. 

Cline's view of the difficulty of the subject appears from his decision to begin a paper by 

quoting Alexander Pope: "fools rush in where angels fear to tread." (1991a, 904). 

Cline correctly asserts that most projections show that a doubling of initial carbon 

dioxide concentrations is only the beginning of the story. He agrees that such an event would 

result in net damages in the United States of roughly $60 billion — less than 1 percent of GDP 

— with a possible additional 1 percent in nonquantifiable damages (Cline 1992, 3, 49). 

However, global emissions are not expected to stabilize until well after concentrations have 

exceeded this level. Thus, cost-benefit studies, such as those of Nordhaus and the IPCC, which 

focus on the doubling scenario understate the ultimate costs of global warming. As a result, 

Cline argues that discussion of both the science and the policy of climate change has focused 
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insufficiently on the very long term, a period of 250-300 years. Over this longer time period, 

concentrations of carbon dioxide are expected to reach eight times the pre-industrial level (Id, 

23) and the mean expected warming is 10 degrees Celsius rather than 2.5 (1991a, 914). 

This criticism is valid. The traditional rationale for the doubling standard is that it 

serves as a convenient benchmark by which to compare the predictions of different models. 

Failure to measure the effects of longer-term trends beyond doubling is mitigated, however, by 

the fact that the temperature effects of higher concentrations will not occur for several decades. 

Even at low discount rates the net present cost of such distant effects is relatively small, while 

the uncertainty surrounding them is great. 

Cline acknowledges this reasoning but argues that taking into account longer-term 

effects is relevant. First, the uncertainty of current projections should not bar action. If policy

makers are risk adverse they should place greater weight on the possibility of higher-than-

expected damage. Although technological change during the next few centuries is likely to be 

great, it will focus on the use of alternative energy sources and is unlikely to produce results 

before emissions have already committed the Earth to greater warming. Only when the actual 

costs of warming begin to rise will technological efforts stress reductions in the cost of 

adaptation. As for the relevant discount rate, Cline argues for a weighted average of the rate of 

return on investment and the discount rate on consumption. The latter he sets at less than one 

percent, making the weighted average roughly 2 percent annually. With such a low rate, he 

notes that income streams of even 250 years do not vanish (Cline 1991a, 916). Whether they 

outweigh the costs of taking action now is another matter, however. 

Cline reaches the conclusion that, if the world's governments are risk averse, they are 

economically justified in undertaking aggressive action now to curtail the greenhouse effect 

(1992, 77). The scenario he examines assumes that governments act to cut back carbon 
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dioxide emissions to 4.0 GtC annually and stabilize at this level for the next three decades. This 

cutback effectively limits additional warming to the 2.5 degrees many experts think is already 

unavoidable (1992, 69). Because there are many inefficiencies in current energy policy, he 

believes that the first 20 to 25 percent of carbon emissions can be eliminated at zero cost (Id, 

64). After this, however, costs rise dramatically, to nearly 4 percent of GDP by the year 2030. 

Using a central estimate of the cost of global warming, the earth would not begin to 

experience net benefits from such a policy until around 2150 — over half a century from now 

(Id, 73).1 0 

Despite his statement that aggressive action to halt global warming is warranted, Cline's 

immediate policy recommendations do not differ substantially from those of Nordhaus. He 

recognizes that the cost of such an aggressive approach would be large and that the warming 

associated with the longer-term analysis has not been thoroughly studied. As a cautionary 

measure he therefore advocates a two-stage approach that applies moderate measures for the 

first decade or so while putting in place agreements to accomplish the more dramatic efforts 

which may be necessary. Actual implementation of these greater efforts would depend on 

scientific confirmation of the costs of longer-term warming. 

The Policy Consensus 

The policy recommendations of both Nordhaus and Cline are consistent with the 

conclusions of the IPCC Response Strategies Working Group. Although the Group did not 

formally recommend policy actions, it did find that: 

1 0 I f the costs of allowing global warming to continue are in the higher range of Cline's 
estimates, the benefits of taking aggressive action exceed the costs beginning in the year 2070 
(1992, 73). 
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The information available to make sound policy analyses is inadequate because 
of: (a) remaining scientific uncertainties regarding the magnitude, timing, rate, and 
regional consequences of potential climate change; (b) uncertainty with respect to how 
effective specific response options or groups of options would be in actually averting 
potential climate change; and (c) uncertainty with respect to the cost, effects on 
economic growth, and other economic and social implications of specific response 
options or groups of options. The potentially serious consequences of climate change 
on the global environment, however, give sufficient reasons to begin by adopting 
response strategies that can be justified immediately even in the face of such significant 
uncertainties (IPCC 1990a, xxxiv). 

The mainstream view thus seems to be that the evidence on global warming justifies 

concern and further study. As for undertaking concrete policies to prevent warming, current 

knowledge indicates a "no-regrets" approach: national governments should adopt policies in 

areas such as energy use, deforestation, agriculture, and industry which would reduce global 

warming but which are also cost efficient on other grounds (Mathews 1993). These include 

the elimination of subsidies that reduce the cost of energy and encourage agricultural 

production and deforestation,11 the continued phase-out of CFCs already agreed to in the 

Montreal Protocol, and improved vehicle efficiency. During the last two decades, both total 

energy intensity and the mix between energy sources has proven responsive to these changes in 

price signals (Ogawa 1991). At the same time, countries should prepare the way for more 

costly measures that can be implemented once the evidence on global warming becomes 

clearer. 

The consensus view is that global warming, i f not addressed, will impose a cost on the 

U.S. economy of roughly 1-2 percent of GDP, 1 2 about the size of an average recession. The 

The World Bank estimated that the elimination of fuel subsidies would reduce carbon 
emission by 29 percent in the former Soviet Union and Eastern Europe and by 11 percent in 
the developing countries. This would amount to an 11 percent reduction in global emissions 
(Poterba 1993, 58). 

12Because conventional GDP statistics only measure certain values of wealth, decreases in 
GDP do not necessarily imply decreases in total wealth or in social welfare (Repetto 1992). 

197 



cost of stabilizing emissions at their 1990 levels will be about 4 percent of global GDP by the 

year 2100. Even this is likely to have only a marginal effect on long-term growth rates, 

however (Weyant 1993). In contrast, reducing emissions by 20 percent below their 1990 

levels, as has been proposed by many environmentalists, would require a carbon tax of $250 

per ton of carbon. Such action would already cost between 2 and 4 percent of GDP by 2030, 

70 years earlier than the stabilization scenario (Manne and Richels, 1991). 

Because global warming is strongly linked to energy consumption, which in turn is 

closely associated with economic growth, efforts to reduce future population growth, 

especially in the developing countries, are also likely to have an enormous effect on emissions 

(Ogawa 1991). In fact, a reduction in the population growth rate may be the single most 

effective and least costly method of controlling emissions in the long run. This policy would 

also alleviate other ecological and economic problems, especially in less developed countries. 

Those studies which call for governments immediately to implement more costly 

policies invariably resort to the prospect of large discontinuities to justify such action (Massey 

1992; Wirth 1989). A tamer argument against delay is stated by Maler: "even if there is 

considerable uncertainty about the future climate, one can argue convincingly that in spite of 

(or perhaps because of) this uncertainty, action should be taken today to reduce the release of 

greenhouse gases in order to prevent 'too many' irreversible changes." (1990, 100) Such 

discontinuities are by their very nature unpredictable and largely outside the capabilities of 

normal cost-benefit analysis. Their possible occurrence cannot be ignored, but advocating 

policy action based on the assumption that they will occur is not economics. 
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The Existence Test 

It is hard to argue against actions which, even apart from their impact on global 

warming, impose net benefits to the countries that implement them From a purely economic 

viewpoint, however, such actions do not appear to require collective action. There thus seems 

to be some doubt that the theory of global warming currently meets the existence test discussed 

in Chapter 2. It is not clear that the benefits of taking collective action to avoid global warming 

justify any significant costs. At the same time, a collective agreement should not be needed to 

induce nations to take actions which, in addition to delaying global warming, bring net benefits 

to the nations implementing them 

There is a further complication to the existence test. The existence of a Pareto-

superior alternative only indicates that some collective action will increase total welfare. There 

is the further question of how to divide the benefits of collective action. To some extent this is 

an indeterminate question. There are likely to be several possible divisions, each of which 

would induce collective action. The precise one chosen can only be determined through 

negotiation among the parties. Dispute over which division is chosen can itself cause 

negotiations to break down (Bardhan 1993). 

There are some constraints on the division of benefits, however. This is especially true 

in an international setting in which cooperation must essentially be voluntary. In such a case, 

the payoffs must be arranged so that each country whose participation is necessary to obtain 

the benefits of collective action is better off with collective action than it is in the absence of it. 

But the payoffs may not naturally divide this way. For this reason, side payments of some sort, 

including technology transfer, technical training, and additional financial assistance, will have to 

play a large role in any final agreement, although they may not always take the form of 

monetary transfers (Maler 1990,100-02; Young 1993,446-49). 
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The need for payoffs is made even clearer by the fact that a few countries, such as 

Canada and Russia, may actually benefit from the change global warming brings to their 

climate (Poterba 1993, 49).1 3 Others, especially those whose economies depend upon the 

export of oil, may be harmed by any action that controls emissions by reducing the 

consumption of fossil fuels. For these nations the costs of any action to prevent warming may 

be far greater than the cost of any warming. Nonindustrialized nations have indicated that, 

since emissions from the industrialized nations largely caused the existing problem, the latter 

should bear the cost of reducing it. Yet the participation of at least the largest developing 

nations is vital in order to control future emissions. Finally, some nations may not be able to 

afford the cost of controlling emissions. This last group may agree that global warming harms 

them However, climate change is likely to rank behind more pressing problems such as 

hunger, education, disease and other forms of gross misery in the competition for scarce 

resources. 

Side payments will almost certainly be necessary to ensure that each government has 

appropriate incentives to participate in collective action (Sebenius 1991, 125; Barrett 1990, 

78). One of the central tasks of negotiators will be to find compensation agreements that bring 

nations that lose from carbon abatement into the coalition (Poterba 1993,49). By taking some 

of their own share of the benefits of collective action and transferring it to other members, 

conditioned on their participation, one group of nations can create incentives to cooperate that 

would otherwise not exist. Of course, in order to accomplish this redistribution it helps to have 

13There is a debate about whether any country would actually benefit from global warming. 
What matters of course, is not only the objective science of climate change but also the 
perceptions of the national governments in question. Governments that believe global warming 
will make their country more temperate and productive will resist cooperation even if a 
majority of other countries believe they are wrong in their assessment of the effects. 
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a fairly accurate estimate of the natural gains and losses to each party. In the absence of this, 

negotiations will have to rely on a more subjective agreement about what is fair. 

Finally, it may be impossible to measure the true cost of taking cooperative action to 

address a problem as large as global warming. The cost of halting global warming will depend 

to a significant extent on the cost of alternative technologies. However, the development of 

new technologies responds strongly to economic variables (Hayami and Ruttan 1985). 

Effective collective action can create powerful incentives for the rapid development of new 

technologies, dramatically lowering their cost.14 Current economic models fail to take this into 

account (Ruttan 1991). After the international commitment to phase out CFCs, new 

technologies came on-line much more quickly than expected. 

In addition, people will change their behavior and adapt to any climate change that 

does occur (Council for Agricultural Science and Technology 1992). Measuring these effects 

is extremely difficult. Yet their omission seriously overstates both the likely costs of global 

warming and the costs of slowing it. 

It is also possible that the large degree of uncertainty surrounding global warming may 

place nations behind a Rawlsian veil of ignorance in which the final agreement has less to do 

with winners and losers that with a common perception of procedural fairness (Young 1993, 

441). 

I 4 I f however, normal technological development and economic growth tends to increase 
energy intensity within an economy, any policies that raise the cost of energy will have greater 
costs than conventional models show (Hogan and Jorgenson 1991). 
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Overcoming the Existence Problem 

Is our analysis thus at an end? Judged solely on economic grounds there appears to be 

little reason for nations to undertake collective action at this stage. Arthur Stein gives several 

reasons why an existing international regime may persist even after the conditions that gave rise 

to it no longer exist (1983, 138-40). These reasons include perception lags, sunk costs, and, 

perhaps most relevant to this analysis, the effect of the international regime itself on national 

goals. Collective action to create or change an institution requires effort. It is easy to 

understand why Pareto-inferior institutions may persist because of vested interests that are able 

to block or slow efforts to reform them It is less easy to see why national governments would 

agree to undertake the significant efforts needed to create an international institution when it is 

not clearly in their interest to do so. 

Are there reasons why nations might nevertheless agree to collective action even 

though such action might entail net costs to the group? Several environmental treaties have 

been concluded in the past even though they did not clearly benefit all parties (Maler 1990). 

Certainly, moral and other noneconomic concerns often influence economic decisions (Sugden 

1984; Etzioni 1988). There are several reasons for thinking that collective action of some sort 

might take place even though the existence test is not clearly met. 

First, nations might view the current negotiations on global warming as part of an 

ongoing process that is likely to continue with or without their individual participation. If 

individual nations believe that some type of agreement on global warming is inevitable, they 

may decide that they are better off building a reputation for cooperation while trying to 

moderate the terms of the agreement than they are defecting from what later turns out to be a 

toughly-worded commitment. In this case governments may decide to cooperate in order to 

increase their ability to influence any final agreement in ways that benefit them 
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Another possible answer is issue-linkage (E. Haas 1980). Contextual issue linkage 

occurs when negotiations on a given issue are placed within the context of a more important 

long-term relationship so that the long-term relationship affects the outcome of the bargaining 

process (Axelrod and Keohane 1986, 241). The situation then more closely resembles a 

repeated game rather than a single play of the Prisoners' Dilemma. If the negotiations are also 

seen as informally linked to a broader range of international negotiations on environmental and 

nonenvironmental issues, the attractiveness of cooperation increases even further. The 

international community may give more weight in any specific negotiation to the position of 

governments which they view as generally supportive of such negotiations than they will to 

those of nations who usually resist such agreements. It may then benefit a nation to go along 

with an agreement that it does not feel strongly about in order to build a reputation that it can 

use to affect agreements it cares about. The Framework Convention on Global Warming and 

the Convention on Biological Diversity were both negotiated and signed in Rio de Janeiro in 

1990. It is likely that there were at least some tradeoffs in the negotiations surrounding the two 

treaties. 

Issue linkage may also occur if nations that strongly favor action on global warming 

link their cooperation on other agreements to progress on reducing climate change. Efforts to 

halt whaling were significantly helped by the willingness of the United States to link 

cooperation on the issue to broader trade relations. The costs of a global warming treaty may 

then be outweighed by the potential loss of cooperation on other issues. To date, however, 

none of the nations capable of exerting significant political power have indicated that they feel a 

global warming treaty is sufficiently important to justify linking its progress to cooperation on 

other issues. 
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Even when negotiations are on entirely separate matters, nations may decide to 

cooperate even if the specific requirements in question leave them worse off Robert Keohane 

defines issue density as: "the number and importance of issues arising within a given policy 

space." (1983, 155). The denser the issues, the more interdependent they are and the greater 

the linkage between agreements on them In such cases, nations may find it worthwhile to 

engage in "reciprocation", which he defines as "the belief that if one helps others or fails to hurt 

them, even at some opportunity cost to oneself, they will reciprocate when the tables are 

turned." (Id, 158; See also Seabright 1993, 119). Even self-interested individuals may find it 

in their interest to be altruistic when there is a probability that their practices will be imitated in 

other areas (Rawls 1971, 490-96; Bergstrom and Stark 1993). 

The group dynamics involved in the negotiations may also play a role (Bardhan 1993, 

89-90). Deliberation and persuasion may bring about an endogenous change in preferences or 

a reorientation of values. The emergence of leaders or the presence of political catalysts such 

as the United Nations Environment Programme may also affect the path toward any 

agreement. 

Nations also may attach a high value to limiting the uncertainty associated with global 

warming. This is especially true for individual nations. Although the degree of uncertainty 

about global effects is slowly narrowing, the uncertainty surrounding the effects on specific 

regions of the globe and on individual nations is still great. National governments are unlikely 

to be able to compute the degree of their loss and none can be certain that they will gain. 

Sandler (1992, 122) argues that this uncertainty works in favor of an agreement. However, he 

later notes that uncertainty can also deter cooperation and in the end concludes that collective 

action to address global warming is unlikely (Id, 174-75). 
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Such rationales for an agreement that is not clearly Pareto-superior may explain a 

willingness to accept minor short-term costs for the sake of larger potential long-term gains or 

to resist nickel-and-diming the negotiations. It is possible that governments may agree to take 

low-cost preliminary actions even if the economic justification for these actions is questionable. 

However, any collective action to effectively delay global warming is almost certain to involve 

major policy changes and large economic costs. Unless such actions are clearly in the interest 

of at least the major nations, they are unlikely to be undertaken. 

National governments thus seem unlikely to agree at this time on a comprehensive 

treaty to collectively limit the emission of the gases that cause global warming. The primary 

reason for this is that the current state of knowledge does not firmly lead to the conclusion that 

this type of collective action would produce a Pareto-superior result. The existence condition 

is not met. 

There are of course noneconomic reasons why nations might want to undertake costly 

action to halt global warming. These reasons include ethical beliefs about the environment, a 

firm attachment to the status quo, a fear of the unknown (Schelling 1991, 204; Nordhaus 

1991a, 58-59), or, possibly, a desire to spur the creation of technologies that are somehow 

viewed as superior because they are cleaner. The moral desire to match the level of 

cooperation of other nations may also play a role (Barrett 1990, 73-74). These 

metapreferences are beyond the scope of economic analysis, however. If we are to draw firm 

conclusions from this analysis of collective action, we must be careful about straying too far 

from quantifiable notions of self-interest. 

This should not end our analysis, however. An agreement to take costly action also 

goes beyond the consensus recommendation of the economic profession. The inability to 

satisfy the existence condition is therefore to be expected and the outcome it leads to (the lack 
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of strong action) is probably the desirable one for now. There are still reasons to inquire into 

whether a stable collective agreement could be fashioned if the existence condition later is met. 

Additional scientific information and institutional evolution may very well lead to an 

agreement that strong collective action is warranted at some later date. Almost all nations 

agree global warming deserves further study. This is consistent with the conclusions of the 

economics profession and the broader scientific community. The current collaborative efforts, 

culminating but not ending with the IPCC reports, can therefore be explained. However, this 

collaboration is not end-point neutral 

The prior formation of international organizations, such as the UNEP, for undertaking 

collective study is likely to lower the threshold requirements that national governments will set 

before they enter into an agreement entailing large costs. It is also likely to produce a new 

source of influence, not wholly under the control of the nations that created it, that will affect 

later negotiations. Over time the organization is likely to acquire its own bureaucratic interests. 

Because of the organization's nature, these interests are likely to be biased toward the taking of 

collective action to halt global warming. Keohane describes the process thus: 

Intergovernmental relationships that are characterized by ongoing comrmunication 
among working-level officials, "unauthorized" as well as authorized, are inherently 
more conducive to information-exchange and agreements than are traditional 
relationships between internally coherent bureaucracies that effectively control their 
communications with the external world (1983,163). 

By increasing this sort of communication, the ongoing process of research and 

discussion on global warming is likely to make it easier for nations to undertake collective 

action later, once the scientific evidence justifies it. However, as Chapter 2 demonstrated, the 

mere fact that collective action is desirable does not ensure that it will be undertaken. Thus, it 

is still worthwhile to inquire into the conditions under which a binding agreement to reduce 
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global emissions might be workable. Thinking ahead like this should help negotiators fashion 

such an agreement, should it ever be needed. 

The Framework Convention on Climate Change 

One of the key lessons of institutional economics is that the success or failure of 

attempts to achieve collective action is significantly affected by the institutional framework in 

which they occur. The Montreal Protocol has been widely recommended as a model for 

negotiations on global warming. To date, negotiations on climate change have largely followed 

this advice. 

The Montreal Protocol offers several potential lessons for efforts to address global 

warming (Benedick 1990). Building a scientific consensus on the empirical facts and the likely 

effects of global warming is a prerequisite to taking costly actions. Public opinion can be an 

important political force to influence the behavior of national governments. The efforts of 

individual governments can, in turn, influence the final scope of any agreement. Third, there 

must be a willingness to attack the problem piecemeal, reaching agreement where possible and 

continuing discussion and study where it is not. In this respect, the involvement of an 

international organization respected for its impartiality and expertise, such as the UNEP, can 

serve a catalytic role in achieving agreement. The Montreal Protocol and its amendments serve 

not as a final agreement but as the current stage in an evolutionary process for facilitating 

institutional change. 

The setting in which negotiations will occur affects the likelihood of a successful 

outcome. Sebenius has identified two prerequisites for the creation of a successful winning 

coalition: (1) each member of the coalition must expect a sufficient gain relative to the 
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alternatives available to it to adhere to the agreement; and (2) potential coalitions opposed to 

the regime must be prevented from forming or be acceptably accommodated (1991,112). 

The process of drafting an international agreement to control global warming has 

already begun. In large part it has used the perceived success of the Montreal Protocol as a 

model. In doing so it has fulfilled many of the purposes which early adherents argued for.(See, 

Grubb 1990). 

Chapter 6 analyzes how the Convention's specific details accord with the Ostrom 

principles and how more ambitious agreements might also comply. However, much of the 

Convention's structure deals with overcoming aspects of the existence problem discussed 

above. Itself the result of several years of negotiation, the Convention attempts to define 

institutional procedures for an ongoing process of study, negotiation, and potential collective 

action to slow global warming. While recognizing that decisions will be most effective "if they 

are based on relevant scientific, technical and economic considerations and continually re

evaluated in the light of new findings in these areas,"15 it also finds that "where there are threats 

of serious or irreversible damage, lack of full scientific certainty should not be used as a reason 

for postponing such measures."16 

Although it recognizes and affirms the sovereign right of nations to exploit their own 

resources, it also asserts a responsibility to control damage to the environment of other states.17 

The Convention commits parties to a regular process of meetings and negotiations which 

15Framework Convention on Climate Change (Framework Convention), opened for 
signature, May 9,1992, 311.L.M. 849 (1992), Resolution. 

l6Id, Art. 3, para. 3. Agreement that the absence of perfect certainty cannot be used 
indefinitely to delay action on serious environmental threats also appears in the Rio Declaration 
on Environment and Development, Principle 15, 31 I.L.M. 874 (1992). 

17Framework Convention, Resolution. 
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hopefully will allow the scope of the agreement to evolve with scientific understanding. It 

establishes a Conference of the Parties to periodically examine the obligations and institutional 

arrangements in the fight of new experience and knowledge.18 The first session of the 

Conference was scheduled to convene within one year after the Convention enters into force 

and will be followed by annual meetings thereafter.19 

The Convention directly addresses the issue of the side payments needed to induce 

cooperation by all parties. It draws a firm distinction between the obligations of developed 

countries and those of the developing world. The former group agrees to take more immediate 

action and to provide financial assistance to the latter. The developed countries commit to 

"provide new and additional financial resources to meet the agreed full costs incurred by 

developing country parties in complying with their obligations...."20 The obligations of the 

developing countries are at least informally linked to the provision of appropriate financial 

resources.21 While the exact amount and terms of assistance is left for later discussion, the 

principle of side payments to induce cooperation is firmly established. 

The Convention also adopts the principle of economic efficiency. Adherence to this 

principle will minimize the cost of implementing any level of net emission reductions and 

maximize the margin by which the existence test is met. There is agreement that "policies and 

measures to deal with climate change should be cost-effective so as to ensure global benefits at 

18Id, Art. 7, para. 2(a). 

l9Id, Art. 7, para. 4. 

20Id, Art. 4, para. 3; Art. 11. 

21 Id, Art. 4, para. 7. The linkage goes both ways, since the financial mechanism is charged 
with ensuring that funded projects conform to agreed upon criteria. Id, Art. 11, para. 3(a). 
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the lowest possible cost."22 This requires any future agreement to be comprehensive, covering 

all sources and sinks of greenhouse gases and all economic sectors.23 More importantly, at 

least for developing countries, the Convention gives economic development priority over 

global warming. It recognizes that these countries will have to increase energy consumption in 

order to attain "sustainable" development24 and asserts that for these nations "economic and 

social development and poverty eradication are the first and overriding priorities...."25 

The Convention is somewhat ambiguous on the level of emission reductions developed 

nations are committing to. The best description is that they promise to seriously consider 

taking abatement actions with a goal of returning to 1990 emission levels within the decade. 

The Convention recognizes the need "to take immediate action in a flexible manner"26 but it 

does not clearly spell out what action is required. The ultimate objective is to achieve 

"stabilization" of greenhouse gas concentrations at a level that would prevent dangerous 

anthropogenic interference with the climate system within a time-frame that allows ecosystems 

to adapt naturally to climate change and enables economic development to proceed in a 

sustainable manner.27 

22Id, Art. 3, para. 3. 

23Id, Art. 3, para. 3. 

2AId, Resolution. The phrase "sustainable development" is used frequently in the context of 
efforts to harmonize economic growth and environmental protection. "Sustainable" is seldom 
defined in concrete terms, however. Most often it is used as a euphemism for whatever 
balance between resource use and conservation the particular author prefers. In international 
negotiations it is usually used to avoid difficult discussions on the exact tradeoffs countries are 
agreeing to, allowing each government to develop its own definition. 

25Id, Art. 4, para. 7. 

26Id, Resolution. 

27Id, Art. 2. 
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In pursuit of this, developed countries commit to adopting national policies to limit net 

anthropogenic emissions, recognizing that "the return by the end of the present decade to 

earlier levels of anthropogenic emissions...would contribute to such [goals]."28 As part of this 

effort, developed countries are required to prepare detailed information on policies and 

measures "with the aim of returning individualty or jointly to their 1990 levels these 

anthropogenic emissions of carbon dioxide and other greenhouse gases not controlled by the 

Montreal Protocol."29 The Conference of the Parties will review the adequacy of these, 

commitments at its first session, and at later sessions as well. 3 0 These reviews will reflect the 

best available scientific information on the causes and effects of climate change, as well as other 

technical social, and economic information.31 Although the Convention does not contain an 

iron-clad commitment to return to 1990 levels, it does point developed countries toward this 

goal 

In October, 1993 the Clinton Administration released its preliminary plan for achieving 

the commitments of the Framework Convention.32 The Plan contains a description of 44 

separate actions in a variety of sectors that the Administration calculates will return U.S. net 

emissions of greenhouse gases to 1990 levels by the year 2000. For the most part these actions 

are voluntary and do not commit the government to large expenditures. The Administration 

28Id, Art. 4, para. 2(a). 

29Id, Art. 4, para. 2(b). 

30Id, Art. 4, para. 2(d). 

31Id, Art. 4, para. 2(d). 

32The Climate Change Action Plan, Government Printing Office, October 1993. 
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anticipates government spending of $1.9 billion over this period. It hopes to use these funds 

to leverage over $60 billion in private funds. The Administration partially justifies the 

expenditure of these funds by the fact that they will lead to an equal reduction in energy costs 

over the same period, as well as a further reduction in energy costs of $200 billion between 

2001 and 2010. While the Action Plan relies largely on voluntary efforts, Administration 

officials have indicated that they will consider compulsory policies i f the Plan does not achieve 

its goals. 

On its surface, the Action Plan is fairly comprehensive. Specific initiatives target 

methane, nitrous oxide, and halogenated compounds as well as carbon dioxide. The proposals 

address sinks as well as sources of each gas. And different aspects of the Plan target the 

energy, transportation, and agricultural sectors. The Plan also follows the preliminary 

consensus discussed above that immediate action should be limited to conservation efforts that 

can be justified on other grounds. This may make the plan politically acceptable. The reliance 

on voluntary efforts raises serious questions about the plan's ability to achieve its goals, 

however. If certain actions make economic sense by themselves, a natural question arises as to 

why they have not already been implemented. The Action Plan answers this question by stating 

that it will align market forces with what it states is the environmental imperative to reduce 

greenhouse gas emissions by reducing information, regulatory, financial, and institutional 

barriers that have impeded normal market incentives.34 This remains to be seen. 

3 3The Administration hopes to more than offset these expenditures with legislative changes 
to bring in an additional $2.7 billion in new taxes and fees which are also designed to 
discourage net emissions. 

34The Climate Change Action Plan, p. 10. 
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It is too early to assess the likely success of either the Framework Convention or the 

Clinton Administration's Action Plan. Their very existence, however, suggests hope that the 

international community will gradually agree to more costly collective action i f a Pareto-

superior outcome is clearly established by later scientific evidence. In order to study the 

institutional requirements of such an agreement, we need to look at how the Ostrom principles 

apply to the threat of global warming. This is what the next chapter attempts to accomplish. 
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CHAPTER SIX: 

THE INSTITUTIONAL REQUIREMENTS FOR A SUCCESSFUL AGREEMENT 

TO REDUCE GLOBAL WARMING 

Policy response [to global warming] is further constrained by the lack of 
knowledge, even at the theoretical level, of how to design the incentive-
compatible institutions — capable of achieving consistency among individual, 
organizational, and social objectives — that are needed to deal with the sources 
and impacts of climate change. (Ruttan 1991, 26) 

Introduction 

James Poterba lists several reasons why successful action to deal with global warming 

will have to involve international cooperation (1993, 48-49). First, because the emission of 

greenhouse gases involves an externality, the national benefit from taking action will always be 

less than the international benefit. This will cause nations to spend less than the optimum 

amount on emissions abatement. Second, no single nation acting alone can stabilize global 

emissions. Third, international economic competition may undermine national action if energy-

intensive industries are allowed to move production to states with more lenient restrictions. 

Finally, nations acting alone are unlikely to reduce emissions in ways that minimize the total 

global costs. Failure to do so significantly raises the costs of taking action. 

Yet Poterba also finds that international agreement requires a system of international 

property rights, together with a mechanism for enforcing them and settling disputes (Id, 49). 

Without these institutions, the market system will not work. 
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Chapter 5 concluded that there are strong reasons for believing that the existence test is 

not yet met for global warming. Within the next decade, as further progress on theory and 

empirical measurement is made, the need for an agreement may become apparent. For this 

reason, it is not too early to think about how a future agreement might solve the establishment 

and stability tests. 

This chapter conducts a thorough analysis of the structural requirements of a successful 

agreement to slow global warming. From now on we will assume that national governments 

have agreed that such action would improve total welfare, even if it would not necessarily 

improve the situation of each individual nation. To obtain a successful agreement, they must 

still agree on an institutional structure which overcomes the establishment and stability criteria. 

Otherwise the agreement is unlikely to be implemented or to last. 

To focus the discussion, we will assume that nations agree to stabilize greenhouse 

emissions at twice their pre-industrial levels. The structural analysis is unlikely to differ when 

applied to attempts to achieve greater reductions, however, as long as there is a consensus that 

the reductions produce a Pareto-superior result. 

The analysis does not necessarily apply to the commitments contained in the current 

Framework Convention, since it is not clear that the achievement of these goals is either 

binding or costly. Unless an agreement calls for reductions that impose net costs on each 

nation, assuming compliance by other nations, nations lack the temptation to defect. If one 

assumes, as some do, that emissions can be held at 1990 levels for the next decade through the 

implementation of policies that are economically efficient on other grounds, then the existing 

agreement lacks the structure of a global commons problem 

It is safe to assume on the other hand that policies needed to achieve a leveling off of 

emissions at double their pre-industrial levels will cause each nation to incur significant costs 
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and that, because the benefits of reduced global warming are shared by all, these costs will 

exceed the benefits each nation realizes from its own actions. 

The task of international negotiators is to put into place an institutional structure that 

succeeds in obtaining reduced emissions at an acceptable cost. This is likely to require 

accommodating each nation's individual interests.1 

The Establishment Test 

The existence of a Pareto-superior alternative is a requirement for collective action. 

Without it the Prisoners' Dilemma does not exist. However, as discussed in Chapter 2, the 

Prisoners' Dilemma cannot be solved merely by ensuring that the collective benefits from joint 

cooperation exceed those of joint defection. 

Once a Pareto-superior outcome is verified, the real challenge lies in solving the other 

characteristic of the Dilemma: that each individual receives a greater reward if he defects than 

he does i f he cooperates no matter what the other player does. In order to solve this, any 

collective action must pass both the establishment and stability tests. 

1As one writer has observed: 

[Activities that cause global warming] cannot be controlled by simple mandate, 
particularly an internationally unenforceable one. Efforts to control global climate 
change will need to incorporate economic incentives if they are to have any hope of 
success. 

If and when climate changes occur, some nations will likely emerge as 
economic "winners" and others as economic "losers". Control efforts should therefore 
consider how the economic behavior of prospective winners and losers may change 
over time. The controls should build in flexibility to account for changing economic 
circumstances. Uncertainty about the nature, mechanisms, timing, and regional effects 
of global climate change heightens the need for flexible incentive systems and for 
efficacy monitoring mechanisms, so that controls can be readily adjusted in fight of new 
scientific information. (Petsonk 1990, 389) 
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It is fairly clear how negotiators intend to solve the establishment test. First it should 

be noted that an informal solution is inherent in any agreement itself Because of the disparity 

in the contribution of individual nations to the problem of global warming, negotiating power is 

likely to be concentrated in the hands of a relatively small group of national governments. 

Participation of the top two dozen nations is likely to produce most of the benefits from any 

collective action to halt global warming. The strength of national sovereignty, and the 

unwillingness of any government to implement an agreement without the cooperation of 

others, ensures that no agreement will emerge unless it has the support of each member of this 

group. Correspondingly, any agreement which does emerge is likely to have been approved by 

a core group whose anticipated cooperation is sufficient to achieve most of the benefits from 

collective action. This means that individual members of this group can safely give their 

conditional support to its requirements, confident that, if they cooperate, the majority of the 

possible collective benefits will be realized. 

More formally, any agreement is likely to include a provision stating that a certain 

number of ratifications are necessary before it enters into force. While it is conceivable that 

ratification by many small countries could cause the agreement to enter into force before any 

major parties commit themselves, the existence of the informal core discussed above would 

reduce the risks to the first major power to ratify it. Alternatively, entry into force could also 

be conditioned on ratification by a certain percentage of the core group. 

Indeed, the Framework Convention does not come into effect until 90 days after it is 

ratified by 50 nations.2 This actually overstates the risk involved in being one of the first 

nations to commit. While it is technically possible for 50 insignificant countries to bring the 

2Framework Convention, Art. 23, para. 1. 

217 



agreement into effect without the ratification of even a single major nation, the existence of the 

agreement itself would have been impossible without a prior consensus on its commitments. 

The Framework Convention also espouses the principle of acting by consensus for later 

amendments and annexes.3 It is unlikely that any major nation will regard itself as bound by an 

agreement to which it has not assented. 

Equally important, most actions to combat global warming take time to implement but 

can quickly be reversed. Irrespective of the order of ratification, nations will be in the position 

of simultaneously implementing agreed-upon policies over a period of years. This allows each 

nation to continually verify that it is receiving the full benefits of collective action in return for 

its cooperation. Should other governments fail to cooperate, nations can end their own 

cooperation. The Framework Convention allows any nation to withdraw after three years, 

provided it gives one year's notice.4 The provision for advance notice provides other nations 

with time to reconsider their own participation in light of the reduced collective benefits. This 

notice period will decrease the ability of member countries to reap the benefit of collective 

action without contributing themselves. In actual fact, nations are likely to move more quickly 

if they see the agreement breaking down. Each of these factors lowers the risk faced by the 

first nation that commits itself to cooperation. The agreement is likely to overcome the 

establishment test. 

3Id, Art. 15, para. 3; Art. 16, para. 2. 

4Id, Art. 25, para.s 2-3. 
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The Stability Test 

The agreement must also ensure that, once joint cooperation is achieved, individual 

nations are not tempted to defect. Three forces collectively indicate that it may be possible to 

structure such an agreement for global warming. 

First, the ease of policy reversal discussed in connection with the establishment test also 

contributes to stability. Although the ease of such reversals increases the importance of 

monitoring compliance and detecting violations of the agreement, it also increases the 

likelihood that initial defections will be followed by others. Any nation that defects will know 

that its decision is likely to cause other defections, denying it the Pareto-superior benefits it 

enjoys from the agreement. By eliminating the ability to reap most of the benefits of collective 

action without incurring the costs of cooperation, this flexibility restricts the choice individual 

nations face to either joint cooperation or joint defection. Although this flexibility may increase 

the ultimate consequences of a break down in compliance, it should reduce the likelihood of the 

first defection. If the existence test has already been satisfied, collective action is likely. 

Second, the inclusion of side payments can alter the rewards to individual governments 

which incur higher costs or lower benefits than others. These nations are the most likely to be 

tempted to cheat in the absence of side payments. By increasing the rewards of cooperation, 

side payments can reduce or eliminate this temptation. Chapter 5 discusses the preliminary 

provisions for side payments for less developed countries contained in the Framework 

Convention. 

Third, and most important, any attempt to make the agreement stable will have to rely 

on the monitoring and enforcement principles stressed by Ostrom and discussed below. By 

increasing the likelihood of detection and decreasing the individual benefits of defection, these 

two criteria can transform the original Prisoners' Dilemma problem into an Assurance Problem 
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in which each nation finds it in its individual interest to cooperate given the expected action of 

others (who, because they face the same constraints, are also expected to cooperate). 

Of course, as long as the underlying problem is a Prisoners' Dilemma, its 

transformation will always depend upon the compliance of a critical mass. The size of this 

mass will depend upon a number of factors, including the costs of foregoing an agreement, the 

costs of monitoring and enforcement, the effectiveness of monitoring, the nature of penalties 

for noncompliance, and the relationship between the proportion of members cooperating and 

the total benefits realized from collective action. 

Application of the Ostrom Principles 

As discussed in Chapter 2 and followed in Chapters 3 and 4, we will use the Ostrom 

principles to analyze the necessary structural requirements of a successful agreement to 

significantly reduce the emissions thought to cause global warming. 

Clearly Defined Boundaries 

Some points concerning the analysis of this criterion are simple and can be dispensed 

with quickly. First, it is clear that the community to be included in the agreement is all-

encompassing. Since every nation emits greenhouse gases, negotiations must take into account 

the actions of each. Similarly, given the emphasis on national sovereignty in international 

relations and the reluctance to turn police powers over to a higher level of government, it is 

unlikely that any agreement will include provisions that effectively exclude nonparticipating 

governments from access to the earth's atmosphere, even if it were physically possible to do so. 
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The Framework Convention acknowledges this by allowing all members of the United Nations 

to join as parties.5 

Any compliance with the agreement will have to be at least quasi-voluntary. In this 

respect, global warming resembles an open access problem However, as discussed in Chapter 

2, all resources start out as open access areas. It is only when collective action successfully 

establishes property rights and other institutions that these resources are transformed into 

common property resources. 

This does not mean that all nations are equal, either in their power to enforce the 

agreement or to undermine it. Although the national governments of several ministates may 

theoretically possess a voice in the negotiations equal to that of larger nations, the level of their 

potential emissions is so low that their defection can safely be disregarded by the others. 

However, smallness is a double-edged sword. Because the participation of these nations is 

likely to be less important than that of the major powers, their influence on negotiations is also 

likely to be reduced. And, because their participation is unlikely to contribute much to the 

collective welfare, they are in a weak position to negotiate for side payments. 

Conversely, there may be a certain critical mass of countries whose agreement on 

collective action and effective sanctions to enforce it may sufficiently change the international 

environment faced by others to force compliance on them It is possible to imagine this being 

done without any threatened use of physical force. From the discussion in Chapter 5, it is clear 

that any critical mass would probably have to include at a minimum Japan, the United States, 

most of Western and Eastern Europe, Russia, China, and India. Because these nations account 

for most current and expected future emissions, effective agreement among them would 

5Id, Art. 20. 
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achieve most of the benefits of reduced global warming. They could then use trade restrictions 

to enforce whatever level of compliance they chose to on other nations. At a minimum, such 

enforcement actions should prevent the movement of heavily emitting industries into nations 

outside of this group. 

The Framework Convention does not reflect the need for or presence of a critical mass. 

Although the Convention distinguishes between developed and developing countries, the 

distinction mainly applies to the higher commitment for action expected of the former group, as 

well as its promise of financial and technical assistance. There is no provision for giving the 

main sources of greenhouse emissions a greater vote in determining future agreements. The 

commitment to consensus, together with the absence of compulsory powers, effectively 

ensures that major states will not be bound against their will, but it may hamper their ability to 

implement an agreement without the consent of minor states. 

Of greater importance in the discussion of boundaries is the ability of any global 

agreement to spell out clearly the rights and obligations of each nation. If successful collective 

action is to depend on quasi-voluntary compliance, then individual governments must be able 

to verify each others' continued adherence to the agreement. This can only happen if the 

required action is clearly defined and visible. To the extent that an agreement leaves 

uncertainty about what actions or outcomes are required of each participant, disputes are likely 

to arise and the conditions for quasi-voluntary compliance are unlikely to be met. 

Much of the discussion on commitments has focused on carbon taxes or tradable 

carbon permits. There is skepticism that negotiating country-specific target emission levels will 

not be possible because of the different stages of development, resource endowment, and 

energy use among nations (Grubb 1990, 75). Most commentators have favored tradable 

emissions permits, with some advocating fines for exceeding the permitted levels, thus placing 
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a cap on the cost of permits (Id). The basis by which permits should be allocated is, of course, 

contentious. One proposal would allocate on the basis of equal per capita emissions, in 

proportion to population (Id.). 

Whatever formula policy negotiators agree on, they should give early signals that the 

eventual agreement will not put nations that take early action to reduce emissions at a 

disadvantage to those that delay. Otherwise, negotiations will severely retard any action 

individual nations might otherwise decide to take on their own and may even encourage an 

artificial increase in emissions in order to get a higher base from which to reduce from. There 

are many ways of doing this, the most obvious is to base emission reductions on some past 

level of activity, as was done for CFCs. 

In the case of global warming, the requirement for viability argues strongly for 

agreement on policy action rather than on outcomes. It is harder to verify actual greenhouse 

emissions than it is to verify whether a national government has imposed a carbon tax of a 

certain size or has eliminated specified subsidies to sectors that contribute to global warming. 

The choice of specific policy actions would, of course, be based on their expected contribution 

to lowering global warming. However, in cases where the policies produce fewer reductions 

than expected, focusing on policy actions, rather than less verifiable outcomes, is likely to avoid 

nonproductive disputes about who is at fault. 

The Framework Convention does not adequately address the need for clarity. It 

remains intentionally vague on commitments. Although some have interpreted it as a promise 

by the developed nations to stabilize their emissions at 1990 levels, the actual wording 

expresses this as a goal rather than a binding commitment.6 Moreover, the Convention 

6See, id, Art. 4, para. 2(b). 
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indicates that national governments may pursue fixed limits on emissions rather than specific 

policies. While focusing on emission levels rather than policies may seem to be a more direct 

way of addressing the problem of climate change, it complicates the verification needed to 

make any agreement stable over time. 

Congruence Between Appropriation and Provision Rules and Local Conditions 

This condition requires that the rights and obligations of any global warming agreement 

be tailored to the specific characteristics of the earth's atmosphere. Already a great deal of 

research has gone into examining the scientific properties of the atmosphere to determine what 

effect an increase in greenhouse gas concentrations will have on both the ecosystem and the 

economy. Further scientific study of the effects of climate change will be critical to the ability 

to take intelligent collective action (Thatcher 1990). 

Scientific reports are never policy neutral, however. By focusing opinions and 

suggesting facts to fill a vacuum of uncertainty, they create a focal point around which 

subsequent negotiations often focus (Schelling 1960, 68). As in the case of CFCs, the 

formation of a scientific consensus around certain facts is likely to influence the views of 

policy-makers. Nevertheless, because of the long lag times between carbon emissions and 

global warming, any coordinated action will almost certainly have to occur before all of the 

major scientific uncertainties are resolved in order to be effective (Thatcher 1990, 114). Thus, 

negotiators will ultimately have to rely on incomplete information and guesswork to set the 

proper level of collective action. 

In order to justify the cost of emission limitations to the broader public, their size and 

nature must reflect a good understanding of the atmospheric effect of emissions as well as their 

economic costs. The developing state of this knowledge explains most of the recommended 
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caution about incurring large costs at this time. It also explains why public support for strong 

action has not yet gelled. 

The Framework Convention fully integrates the need for better information into its 

body. It commits the parties to promote and cooperate in scientific, technological, and 

economic research and observation on climate change and its effects.7 

Collective-Choice Arrangements 

The integration of self-government into any workable collective agreement ensures that 

members feel the agreement furthers their interests and increases the probability that its terms 

will change with the exogenous factors that affect its objective costs and benefits. 

Any agreement on global warming must have the ability to change in response to new 

scientific and social information. In some cases the necessary adaptations may not justify the 

transaction costs of negotiating an amendment. The more difficult such alterations are, the 

more likely it is that transaction costs will allow major deviations to arise between the existing 

treaty provisions and the Pareto-optimal outcome. If this divergence causes the agreement to 

impose significantly higher costs than the state of scientific knowledge can justify, governments 

may defect. Especially if the agreement focuses on policies rather than absolute emission 

levels, renegotiation of commitments may have to occur every few years (Schelling 1991, 217). 

On the other hand, a certain amount of permanency in the agreement is needed to assure 

countries that they will receive the benefits of collective action in return for their cornmitments. 

The constitutional provisions of a global warming agreement (those that address its own 

amendment) must strike a delicate balance between stability and flexibility. 

1Id, Art. 4, para. 1(g); Art. 5. 
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The need for adaptation will have to be met by specifying conditions under which a 

certain percentage of members can amend the agreement. In order to avoid the problem of 

having circular amendments, this percentage will have to be over fifty percent (Arrow 1963, 2-

3). The focus on consensus in international agreements guarantees the reliance on a 

supermajority and the prominent role given to an unchanging core group of governments 

should avoid circularity. A further provision should be made to ensure that any amendment has 

the backing of those nations whose participation is most important to halting global warming. 

This could be done by specifying the core group explicitly and requiring that any amendment be 

supported by a majority or supermajority of its members. Because an amendment can 

significantly increase the costs of collective action and can affect individual nations differently, 

it seems probable that near unanimity within the core group will be needed in order to add new 

requirements to the agreement. 

Proponents of aggressive action to deal with global warming may argue that the 

requirement of near unanimity for an amendment weakens the international community's ability 

to address the problem. This weakness originates in the nature of the problem itself, however, 

and not in the agreement attempting to address it. Given the lack of a global police power and 

the stress on national sovereignty, significant new requirements are unlikely to be implemented 

in practice unless national governments impose them voluntarily. The requirement of a 

supermajority, especially among those bearing most of the cost of collective action, merely 

recognizes this fact, ft is better to have a partial agreement that works than an ambitious one 

that is honored only in the breach. 

Other critics might argue that the creation of a core group with veto power on the 

majority violates the principle of the equality of sovereign nations. But again, reliance on a 

core group merely recognizes that nations are not equal, at least when it comes to the 
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importance of obtaining their support for collective action to stabilize global warming. There is 

ample precedent for this bifurcation of voting power, most relevantly in the CFC agreement. 

Other international institutions such as the United Nations Security Council and the World 

Bank and International Monetary Fund also vote according to rules that give some nations a 

greater voice than others. 

The Framework Convention itself does not do much to change the existing bias toward 

unanimity. In adopting later amendments or annexes, the parties are to make every effort to 

reach agreement by consensus.8 However, as a "last resort" action can be taken by a three-

fourths majority of parties present and voting.9 No provision is made for weighted voting.10 

The Convention does, however, allow for later protocols which presumably may adopt 

different voting requirements.11 It is possible that a weighted voting procedure requiring less 

than unanimity may evolve from future cooperation. One indication of this possibility is the 

freedom of the parties to adopt rules of procedure which require specified majorities for 

matters not already covered by the decision-making rules of the Convention.12 

The Convention establishes an inclusive Conference of the Parties to review regularly 

the implementation of the Convention and any later agreements.13 However, it also creates 

8Id, Art. 15, para. 3; Art. 16, para. 2. 

9Id. The negotiators have once again had to carve out special provisions for the European 
Union. As a result, regional economic integration organizations are allowed to act for their 
member states in areas where they have competence. See, id, Art. 22, para. 3. 

10Id, Art. 18. 

11Id, Art. 17. 

12Id, Art. 7, para. 3. 

13Id, Art. 7, para. 2. 
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two subsidiary bodies. One subsidiary is charged with providing the parties with timely 

information and advice on scientific and technological matters relating to global warming.14 

The Convention also creates a subsidiary body for implementation to assess the overall effect 

of collective action.15 Although both bodies are open to all parties, it is probable that their 

deliberations will be centered around a narrower group than that of the Conference of the 

Parties, making negotiations more manageable. 

Monitoring 

Monitoring and enforcement are likely to be the most difficult problems negotiators 

face. Nations are unlikely to sacrifice the principle of sovereignty by investing these powers in 

a central body that is not under their direct control More likely, monitoring and enforcement 

will themselves have to rely on collective action, as discussed in Chapter 2. This means that 

individual nations will have to find it in their individual interest to engage in these activities. If 

monitoring and enforcement are costly and difficult, only the most egregious violations are 

likely to be detected and punished. This in turn weakens the stability of the agreement by 

increasing the probability that defection will be less costly than compliance. 

To begin with, neither individual governments nor an international institution are likely 

to be able to monitor and verify actual greenhouse emissions in the natural course of their 

activities. Special efforts will have to be taken, entailing costs. 

14Id, Art. 9. 

15Id, Art. 10. 
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There are good arguments for relying on a central international institution to conduct 

most monitoring activities. First, delegating these responsibilities to a single organization 

reduces potential duplication of monitoring efforts by individual nations. 

Second, centralization links the total cost of monitoring with the total benefit, 

individual nations that engage in extensive monitoring bear the entire cost of their activities, 

while the benefits are spread globally. Unless monitoring activities are extremely rewarding — 

itself a sign that the agreement is either breaking down or unstable — they are unlikely to 

undertake such activities. Assuming that governments agree on an appropriate funding 

mechanism to underwrite the monitoring costs, investing monitoring authority in a central 

authority can ensure that both costs and benefits are spread evenly. As long as monitoring 

brings net benefits, undertaking it should then be easier. 

Third, an appropriate institution such as the United Nations Environment Programme 

is likely to have greater expertise in the collection and interpretation of data than many national 

governments. If properly supervised, it can act as an independent, objective source of 

information regarding compliance. For similar reasons, governments may regard its decisions 

as more accurate and impartial 

Monitoring costs will be lower if compliance is easy to verify. In order to reduce 

monitoring costs, the agreement should stress actions that are easily verifiable and yet are 

linked to reduced global warming. 

As stated above, it is likely to be easier to verify whether or not nations have 

implemented certain policies such as emission taxes than it will be to verify actual emissions. 

This is a strong argument for carbon taxes as opposed to emission limits. Although Schelling 

(1991) believes it is politically unrealistic to expect nations to transfer the large financial 

resources such a tax would raise to an international body, Cline (1991b) points out that any 
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agreement on taxes is likely to allow nations to keep most of the revenues generated and to 

focus instead on attaining the emission reductions that will result from any taxes. If these 

revenues are used in a budget neutral way to either lower other taxes or raise spending on 

socially productive investments, domestic opposition to them can be muted. Fiscal neutrality 

would also dampen any negative economic effect. 

Because global warming does not involve the type of centralized production that 

existed in the case of CFCs, monitoring actual emissions, as opposed to policies, is likely to be 

extremely difficult. Unlike CFCs, where the sources of production were large and few, the 

sources of greenhouse gases number in the millions. Even major sources must number in the 

hundreds of thousands. 

It is, of course, possible to estimate emissions though the use of models. Such models 

are based on defined assumptions about the relationship of certain variables such as economic 

activity, energy costs, population, rice cultivation, etc. to actual emissions. However, the 

ability to hold national governments responsible for actual emissions is likely to be weakened 

by the possibility of either measuring error or errors in the assumptions underlying emission 

models. 

Because any agreement on actual emissions is likely to hinge at least implicitly on the 

policies nations believe they will have to implement in order to achieve emission limits, it would 

be more productive to focus agreement on the policies themselves rather than on emission 

limits, which governments have less control over. 

Luckily, there is good reason to think that many of the policies believed to be especially 

helpful in reducing greenhouse emissions are also likely to be fairly verifiable. The elimination 

of subsidies to the energy sector and to those who clear forests is a good example. The 

addition of subsidies for additional planting and biomass harvesting can likewise be readily 
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checked. Government spending on research into improved rice cultivation and animal 

husbandry (to reduce methane emissions) and energy efficiency are listed in national budgets. 

Finally, legal mandates such as auto emission controls are easily detectable. There can always 

be disputes regarding the degree of effort or the effectiveness of domestic enforcement, but the 

issue of whether a given nation is in substantial compliance is likely to generate little dispute, 

provided the agreement stresses the implementation of policies rather than the achievement of a 

certain level of emissions. 

Monitoring can be further strengthened by requiring national governments to submit 

annual data reports to a central international body. These reports should contain estimates of 

domestic emissions, summaries of policy actions, and new information on the costs and benefits 

of collective action, as well as any other information the international community believes 

would help monitor the agreement and further its evolution. A similar provision was central to 

the CFC agreement. The organization receiving the information should be required to issue 

reports summarizing the degree of compliance by individual nations. These reports may 

themselves serve as a powerful monitoring tool. 

The Framework Convention follows these guidelines. It designates an interim 

secretariat and makes provisions for selecting a permanent one.16 The secretariat is given 

general powers to act as a staff to the parties during and in between their regular meetings.17 

The Parties are required to provide the Secretariat with the following information:18 

16Id, Art. 21, para. 1; Art. 8, para. 3. So far the UNEP has fulfilled this role. 

17Id, Art. 8, para. 2. 

18Id Art. 12, para.s 1-3. 
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• A national inventory of anthropogenic emissions by sources and removals by 

sinks of all greenhouse gases not controlled by the Montreal Protocol; 

• A general description of any steps taken or planned to implement the 

Convention. For developed countries this includes measures to mitigate 

climate change by limiting emissions and protecting sinks and reservoirs. This 

must include an estimate of the effect these measures will have on net emissions 

during the decade; 

For developed countries, any measures taken to reduce the cost of compliance 

by developing countries, including financial contributions and the transfer of 

technology. 

The secretariat is to make this information publicly available at the same time as it 

releases it to the Conference of the Parties.19 

Public disclosure should make it easier for private groups that favor action to halt 

global warming to exert domestic political pressure on their own governments, further 

reinforcing the agreement. It is likely that domestic groups sympathetic to the cause of global 

warming will also engage in internal monitoring and that the results of this monitoring will be 

made available to the international cornmunity. Indeed, with the ongoing explosion in the 

global interchange of information directly between citizens, in many cases government officials 

are likely to learn of significant local events well after they have been communicated to 

Id, Art. 12, para. 10. Individual nations may designate certain information confidential, 
partially protecting it from public disclosure. Confidential information is aggregated before it is 
released to other parties. Thus, the totals are visible but their individual components cannot be 
traced. Requests for confidentiality must comply with criteria to be established by the 
Conference of the Parties at a later meeting. Id, Art. 12, para. 9. 
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interested parties tapped into various computer and news networks. The public disclosure of 

information provided by the Framework Convention should enhance this effect. 

Graduated Sanctions 

As long as the basic framework remains voluntary, the issue of sanctions is moot. No 

agreement is truly binding unless it contains a workable mechanism for punishing those who do 

not join the agreement as well as those who join but later fail to honor their commitments. 

Failure to address this issue disadvantages those who do cooperate and makes it likely that 

collective action will fail 

The agreement to collectively self-enforce any global warming agreement will be the 

toughest obstacle to overcome. The principle of national sovereignty impedes enforcement 

action by denying any central authority the power to exercise an independent police power and 

by inhibiting the willingness of national governments to act against one of their own. This is 

especially true when effective sanctions can have diplomatic consequences that spill over into 

other areas of international policy. 

Any agreement is likely to fail without an effective sanctions deterrent, however. The 

sanctions process is likely to play the largest role in altering the payoff matrix faced by 

individual nations so that the original Prisoners' Dilemma game is transformed into an 

Assurance Problem that encourages cooperation. The use of force to compel compliance will 

almost certainly not be an option. Governments must therefore seek out other enforcement 

mechanisms. 

One obvious sanction is the use of fines. If global carbon permits are issued, a fine 

could be placed on any emissions exceeding the permitted levels (Grubb 1990). This would 

place an upper limit on the cost of compliance, giving economies some protection against 
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higher-than-expected costs of compliance. An issue arises as to where the fines should be paid. 

A potentially serious enforcement issue also arises, especially if the fines are to flow through 

an international organization. 

The more probable avenue of enforcement is the use of trade sanctions. Over the past 

decade environmental concerns have increasingly intertwined with trade issues. This has 

spawned a growing body of literature on whether and how the international externalities 

involved in global environmental issues reduce the theoretical benefits of free trade (Office of 

Technology Assessment 1992, Runge et al. 1994). Some commentators have argued that free 

trade only gives an unfair advantage to nations that abuse their own and the global environment 

(Daly 1993). Defenders of free trade respond that concern over the environment is often used 

as a smoke screen for traditional protectionism and that environmental problems are most likely 

to be dealt with by nations that enjoy the higher incomes trade makes possible (Bhagwati 

1993). 

Trade restrictions may also influence the pace of technological innovation produced by 

environmental agreements (Cairncross 1992, 8, 11). By allowing nations with laxer standards 

to compete for national markets, free trade weakens the price incentives domestic producers 

face to develop new technologies. The pace of technological development is an important 

component of the total cost of environmental regulation. If new technologies are hard to 

induce, the costs of reducing the use of carbon-emitting fossil fuels will be much greater than 

otherwise. 

The debate over trade and the environment was at the forefront of objections to the 

North American Free Trade Agreement (NAFTA). Ultimately, Congress approved the 

agreement based on its economic and foreign policy benefits. However, NAFTA explicitly 

subordinates its free trade provisions to international treaties protecting the environment. 
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Equal access to international markets is enormously important to any modern 

economy. Agreement to collectively enforce commitments to reduce global warming by 

banning trade in certain goods or by imposing tariff penalties could create an effective means of 

rewarding compliance and deterring defection. There are precedents for this type of 

interlinkage. The agreement to ban international trade in ivory is a central component of efforts 

to protect the elephant from extinction. More to the point, The Vienna Convention for the 

Protection of the Ozone Layer explicitly raises the possibility of a trade ban on exports of CFC 

technology to nonsignatories as well as an import ban on all products containing, or possibly 

even made with, CFCs. The effectiveness of this sanction has not yet been tested. 

The United Nations has recognized the dilemma of combining the two issues of free 

trade and environmental protection. The United Nations Declaration on Environment and 

Development, adopted during the Rio Conference at the same time as the Framework 

Convention, deals with the linkage carefully. Principle 12 reads as follows: 

States should cooperate to promote a supportive and open international economic 
system that would lead to economic growth and sustainable development in all 
countries, to better address the problems of environmental degradation. Trade policy 
measures for environmental purposes should not constitute a means of arbitrary or 
unjustifiable discrimination or a disguised restriction on international trade. Unilateral 
actions to deal with environmental challenges outside the jurisdiction of the importing 
country should be avoided. Environmental measures addressing transboundary or 
global environmental problems should, as far as possible, be based on an international 
consensus.20 

Trade sanctions are thus implicitly acknowledged as legitimate when done according to 

internationally approved environmental treaties. The unilateral use of such sanctions to enforce 

more stringent requirements is condemned, however. 

2 0United Nations Conference on Environment and Development: Rio Declaration on 
Environment and Development, Adopted June 14, 1992, 31 I.L.M. 874 (1992). 
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Another potential sanction is the withdrawal of financial aid to countries that fail to 

fulfill their commitments. As discussed in Chapter 5, side payments in the form of technology 

transfer and direct financing for eligible projects will be needed for some nations in order to 

ensure that they emerge better off with the agreement than without it. These side payments are 

necessary in order to obtain their cooperation. Assuming that the side payments are sufficient 

to induce cooperation, the threat of their withdrawal should also act as a deterrent to violations 

of the agreement. 

The discussion in Chapter 2 explained why the imposition of any sanctions should be 

gradual In keeping with this requirement, any final agreement will probably include provisions 

for discussing potential disputes among parties. These discussions could begin as informal 

efforts to obtain information and exchange views. If a dispute persists, the discussions could 

lead to more formal negotiations, potentially at a higher level of authority. At this stage, the 

discussion would focus on using community persuasion to obtain voluntary compliance. 

The relatively costless information and reporting commitments contained in the 

Framework Convention do not impose a large burden on the parties. More important, the 

commitments to slow emissions are not firm Therefore, detailed enforcement mechanisms 

were unnecessary. Most difficult decisions on abatement actions were deferred to future 

discussions. Even the size and division of the promised financial assistance was left for later 

meetings. However, any future agreements that require significant financial or political 

commitments will have to contain enforcement measures to ensure compliance. Given the 

reluctance of national governments to cede sovereignty, this may be extremely difficult. 
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Conflict-Resolution Mechanisms 

Any effective agreement to take more costly action is also likely to contain procedures 

for filing a formal complaint against a party suspected of noncompliance. The real difficulty 

with ensuring stability begins at this stage. 

In order to be effective, sanctions must have a high probability of being enforced and 

must generally appear to be fair. Sanctions taken against a nation for noncompliance caused by 

factors essentially beyond its immediate control are unlikely to satisfy these requirements. This 

is another reason to focus agreement on the implementation of objective policies rather than on 

the attainment of absolute emission levels. Because actual levels vary according to many 

factors such as population (which affects the size of the economy) and weather (which affects 

demand for heating and cooling), nations will find it difficult to exercise firm control over them 

They will also resent being penalized for the effect of such variables. 

In order for monitoring and enforcement to work, the procedures for implementing 

them must have low transactions costs when compared to the loss of collective benefits which 

widespread noncompliance would threaten. 

Any procedures for resolving conflicts must also involve member nations themselves. 

This is only partly because the principal of national sovereignty inhibits the creation of an 

independent international body capable of exercising final power. The need to continually 

adapt the international agreement in response to new conditions and new information also 

suggests the desirability of having member governments actively participate in the dispute 

resolution procedures. But if the costs of resolving disputes fall on individual governments, 

these mechanisms are themselves subject to the freerider problem Governments may find it in 

their interest to avoid participating in the settlement of disputes even when the social benefits 

are large. 
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A successful agreement will likely have a central forum for raising and discussing 

disputes. This forum may be identical to the one used for periodic meetings of the parties to 

review the impact of new scientific information on global warming. The merging of these 

discussions will lower the marginal cost of raising disputes by integrating them into an ongoing 

forum for communication. 

Dispute settlement also requires an independent, respected international body to serve 

as the secretariat for the agreement. The requirement that parties provide the secretariat with 

regular reports of actions taken and progress made will lower the information costs associated 

with settling disputes. Additionally, if the organization is widely respected for its expertise and 

impartiality, it can serve as an independent evaluator of the facts. Even without the power to 

adjudicate cases, the availability of a respected source of information can lower transaction 

costs. It is very possible that governments will find it helpful to have the international body that 

serves as the secretariat for the treaty also serve both as a forum for these discussions and as a 

possible neutral arbitrator of the facts. 

It will be more difficult to solve the link between agreement on the factual existence of 

a violation and the selection and implementation of the appropriate sanctions. In the medium-

and possibly long-term, national governments are unlikely to turn this power over to an 

independent body. Governments are unlikely to agree on the validity of severe punishments 

imposed on them without their consent. Requiring unanimous consent for any sanctions would 

severely weaken the effectiveness of the enforcement mechanism and could dramatically 

increase the transaction costs of resolving a dispute. A similar requirement has seriously 

hampered the effectiveness of the General Agreement on Tariffs and Trade. 

Nevertheless, an initial agreement could link a list of gradually increasing sanctions with 

the type and degree of noncompliance generally thought to merit them Since nations would be 
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agreeing to such an association in the abstract rather than in the context of an actual case, 

approval might be easier to obtain. Although actual reliance on such a section would not be 

guaranteed, any provision of this type would probably acquire some objective influence over 

time, allowing it to be invoked and applied in specific circumstances. 

The Framework Convention contains a detailed procedure for settling disputes 

between two or more parties over the interpretation or application of the Convention.21 The 

procedure is similar to that used in the Montreal Protocol. Generally, the parties are free to 

settle the dispute though negotiation or "any other peaceful means of their own choice."22 If a 

dispute is not settled within twelve months, it is submitted to a conciliation commission.23 The 

commission will render a recommendory award which the parties are to consider in good 

faith.24 The award is not binding, however. 

Parties may also agree in advance to accept binding resolution of their disputes under 

the Convention.25 This obligation only applies to disputes with other parties accepting the 

same compulsory procedures. Parties must give three months notice before revoking this 

commitment and such revocation does not affect the binding settlement of pending disputes.26 

21Framework Convention, Art. 14. 

22Id, Art. 14, para. 1. 

23Id, Art. 12, para. 5. 

24Id, Art. 12, para. 6. 

25Id, Art. 14, para. 2. 

26Id, Art. 14, para.s 3-4. 
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Nations may recognize either of two procedures as binding. The first is submission of 

the dispute to the International Court of Justice. The second involves arbitration in accordance 

with procedures to be developed later by the Convention of the Parties. 

These procedures are likely to keep the transaction costs under control provided that 

whatever disputes do arise are not so serious that their resolution jeopardizes the future 

cooperation of a major nation. In such cases, only a truly binding agreement can guarantee an 

ultimate settlement with continued participation. As we have noted many times, the power and 

willingness needed to enforce such an agreement is absent from the international stage. 

Minimal Recognition of Rights to Organize 

This provision is largely moot in the international context. The lack of a strong 

international government diminishes the possibility that a central power could impinge on the 

ability of nation states to enter into and administer a collective agreement. Jurisdictional 

disputes among international organizations are a potential problem. As discussed in Chapter 4, 

however, they are unlikely to cause real problems in the foreseeable future. 

Viewing this principle in the reverse gives it more relevance. For any international 

agreement to work, national governments must be able to bind their own constituents. Given 

the subject matter of global warming, it is likely that legal jurisdiction over the issue will be 

located in the national government and not in regional or state capitals. 

A more binding requirement is that any final agreement enjoy domestic support at 

home. This is unlikely if domestic parties do not share the government's assessment of the 

desirability of collective action. 

27 Id., Art. 14, para. 2. 
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Any transfer of authority to an international body is likely to arouse some domestic 

opposition. In all nations the spirit of nationalism and distrust of other governments acts as a 

break on international collective action. Because it favors their own bureaucratic interests, 

national governments are unlikely to challenge this popular support for national sovereignty. 

A more serious source of opposition is likely to come from domestic constituents 

whose economic interests are hurt by an agreement. Domestic manufacturers were one of the 

principal sources of opposition to efforts to halt the use of CFCs. Similarly, companies in the 

energy sector, the automobile industry, appliance manufacturers, and other domestic producers 

and consumers may all suffer large losses from aggressive policies to halt global warming. 

Political opposition is especially likely to be a problem if the domestic costs of such an 

agreement are centralized while the benefits are widespread, so that many groups are net losers 

from the treaty. In this case, domestic opponents of the agreement may exert greater political 

pressure than its supporters. A small group that is heavily affected by public policy often has 

an easier time organizing and influencing government policy than a larger group, each of whose 

members is only minimally affected by the policy in question (Olson 1965). 

The need for public support will require individual nations to engage in a program of 

public education about the costs and benefits of collective action to halt global warming. It 

may also call for a redistribution of domestic gains to partially compensate expected losers. 

This constraint may be less binding for undemocratic regimes or those which do not have 

advanced economies. For advanced industrialized nations, most of whom are largely 

democratic, it may place a binding limit on the scope of collective action they can agree to, 

even if government officials are convinced that more aggressive action is in the national 

interest. 
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The most important domestic constituency is likely to be the public at large which will 

experience potentially high, but largely hidden, costs as prices rise to reflect higher restrictions 

on energy use. To obtain sufficient political backing, governments must convince this section 

of the electorate to strongly support policies which bring about these costs. 

The Rio Declaration on Environment and Development recognizes the importance of 

public information by declaring: 

Environmental issues are best handled with the participation of all concerned 
citizens, at the relevant level. At the national level, each individual shall have 
appropriate access to information concerning the environment...and the opportunity to 
participate in decision-making processes. States shall facilitate and encourage public 
awareness and participation by making information widely available.28 

The Framework Convention facilitates public involvement by imposing on parties a 

duty to "promote and cooperate in education, training and public awareness related to climate 

change and encourage the widest participation in this process..."29 These efforts are to include: 

(1) the development of educational and public awareness programs; (2) public access to 

information; (3) public participation in developing responses to climate change; and (4) training 

of scientific and technical personnel.30 

Nested Enterprises 

The decision to follow the CFC example of a general convention followed by specific 

protocols already establishes a hierarchy of institutional levels. Ideally, negotiations on the 

2 8 Rio Declaration, Principle 10. 

29Framework Convention, Art. 4, para. l(i). 

30Id, Art. 6. 
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details of later agreements will be guided by the Framework Convention's general commitment 

to cooperate and share information. Agreements on climate change will also have to develop 

different rules for specific, regular decisions and for broader constitutional issues. The latter 

type of changes should be allowed, but should require a greater deal of unanimity in order to 

assure nations that the agreement has some permanency. On the other hand, it is extremely 

important that normal business matters and routine disputes be resolved relatively easily in 

order to minimize their transaction costs. 

The Framework Convention contains a series of structural levels. First, it draws a 

distinction between efforts to change the terms of the agreement (Articles 15 and 16 on 

amendments and annexes, respectively), efforts to settle disputes within it (Article 14 on 

dispute resolution), and efforts to expand the terms of the agreement (Article 17 on protocols). 

Disputes within the agreement are dealt with only by those involved. Changes to the structure 

of collective action require consensus, consistent with the consensus that originally created the 

agreement. 

The Convention also recognizes the need for a less formal set of rules of procedure to 

govern the agreement's day-to-day operations. Although these rules do not affect the terms of 

the agreement, they will determine the structure of the debate within which those terms are 

discussed and changed. Rules of procedure are to be adopted by consensus, but, as discussed 

above, once adopted they may incorporate provisions for majority rule. 

Finally, the Convention subdivides the Conference of the Parties into a number of sub-

units, each with its own responsibilities. There is a secretariat (composed by definition of 

citizens of the Parties), and subsidiary bodies for scientific and technological advice and for 

implementation. 
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Toward an Evolutionary Agreement 

The preceding review of how the Ostrom principles might influence any final 

agreement to slow or to halt global warming illustrates some of the structural issues negotiators 

must consider when fashioning a specific institutional framework to govern the collective 

action they wish to accomplish. But more important than the specific wording of treaty 

provisions, at least at this stage of the debate, is a focus on the evolutionary nature of such an 

agreement. 

Strong collective action to halt global warming is extremely unlikely in the foreseeable 

future. This does not reflect a failure of collective action. Rather, it reflects a number of 

economic facts that make it extremely hard to justify incurring the costs of such action. 

Negotiators can do little to overcome this failure to pass the existence test. At some point in 

the future, however, the international community may find that the costs of allowing global 

warming to continue have been understated and that more forceful action is soon, perhaps even 

urgently, required. At such a time, the institutional rigidities discussed in several portions of 

this dissertation may pose insurmountable barriers to timely action. Negotiators should 

therefore focus their attention on smoothing out these barriers so that if later collective action 

appears warranted, the transaction costs associated with it are as low as possible. 

Several economic facts indicate that it will be extremely difficult to level off carbon 

emissions, let alone reduce them Provided its governments continue to pursue sensible 

economic policies, the developing world should experience strong economic growth over the 

next few decades. Whether or not this growth leads to an increase in per capita incomes 

depends to a large extent on the rate of population growth. Either way, economic growth will 

lead to a rapid increase in demand for the basic goods associated with development; 

automobiles, electricity, modern appliances, etc. Given current technology, this necessarily 
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implies a strong increase in the demand for energy. Although natural price responses can have 

a strong impact on technological development and use over time, it seems likely that 

development within the LDCs will lead to an increase in the use of fossil fuels and, hence, 

carbon emissions for the foreseeable future. Any attempt to prevent rising emissions, let alone 

reduce them, will require governments to implement dramatic policy changes. 

The two largest developing countries are China and India. Between them they account 

for over one-third of the world's population. Both countries enjoy huge coal deposits. Given 

these deposits and the relatively early stages of their development, it is difficult to imagine a 

scenario in which coal would not account for the bulk of their rapidly expanding energy use. 

Russia also has vast coal and oil reserves that, until now, have been poorly utilized. Given its 

need for foreign currency, it will almost certainly move to exploit these reserves, both for its 

own internal use and for export. Although increased economic pressure should produce a 

noticeable improvement in energy efficiency within the former Eastern Bloc, the resulting 

emission reductions are likely to be temporary. Eventually, the higher emissions that are 

closely linked to economic growth are likely to resume. Even within the rest of the world, oil 

and coal will probably continue to remain relatively cheap sources of energy. The history of 

the 1970s is that, although price spikes can create economic havoc, they are temporary 

phenomena. Eventually the power of the market reasserts itself 

The current scientific and economic consensus does not support incurring large costs in 

order to change global emissions. Unless we step outside of economics and argue on moral or 

ecological grounds, the current failure of governments to agree on strong collective action 

should not concern us. The real problem is how to prepare for the possibility that someday, as 

happened for both CFCs and, to a lesser extent, whaling, the scientific and economic consensus 

will indicate that without collective action, climate change will impose severe costs on society. 
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Given the theory of Chapters 1 and 2 and the long time periods involved between emissions 

and expected harm, it is unlikely that natural price responses will be sufficient to ward off 

serious harm. And, as always, institutional hurdles will inhibit collective action. 

The real task of negotiators at this stage should be to put in place an institutional 

framework that encourages the evolution of whatever degree of collective action turns out to 

be appropriate, without knowing what that level is. In order to do this, negotiators must 

operate on a higher level of analysis. Rather than narrowing their vision to the specific 

provisions of a global warming treaty that member governments are not prepared to accept, 

they should instead focus on the institutional structure surrounding the negotiations themselves. 

These efforts should ease the barriers facing the international community as it slowly makes up 

its mind about the desirability of halting global warming. 

This process comes closer to the concept of operating behind a veil of ignorance (See, 

Rawls 1971). Nations do not know whether collective action will be needed. If it is not, 

present commitments that are made contingent on reaching a later consensus that global 

warming is a serious problem will have little cost. On the other hand, governments also know 

that there is a chance that global warming may pose a serious threat. This gives them some 

incentive to ease the way for collective action if this proves true. The real risk to governments 

is being bound to collective action that they later believe is unjustified. They will also be 

concerned with properly distributing the costs of any action. As a result, efforts that link any 

future action to events that governments agree beforehand would justify that action are likely 

to be helpful These events could be advances in theory, observed atmospheric temperatures, 

or the development of a certain degree of consensus among nations. 

Geoffrey Palmer (1992) argues that success will require a modification of the 

requirement for unanimity. While he recognizes that this is politically difficult, he believes that 
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its progress can be eased by focusing on soft law rather than hard. The former utilizes peer 

pressure and commonly shared values to strengthen general commitments rather than binding 

constraints in the form of explicit requirements. He also recognizes the value of what he terms 

"prolepsis" in which nations seek agreement on a higher level of legislative and other 

institutions that will govern decision-making, agreeing to be bound by decisions made 

according to those procedures. The immediate goal is to put in place an evolutionary process 

that is likely to move toward an agreement in stages rather than waiting for the agreement to 

appear all at once. 

Any effort along these lines also must stress the importance of continuing to study both 

the theory and empirical evidence on global warming. It must also facilitate the communication 

of ideas and information, both among governments and among national populations. Free 

economic and political markets exhibit a large degree of self-organization. Changes in public 

consciousness about democracy, the environment, and poverty are more likely to emerge from 

the grass roots level, placing pressure on government leaders, than from government leaders 

attempting to enforce a new change of policy on a resisting populace. Public education is 

especially important, since any international treaty imposing the costs involved in halting global 

warming must have strong domestic support in order to succeed. 

Progress can also be made outside of the global warming agreement. The two largest 

causes of carbon emissions are population growth and the firm link between economic growth, 

at least in the initial stages of development, and the consumption of fossil fuels. Ultimately the 

most productive efforts will focus on these two focal points. There is already strong agreement 

that more should be done to expose people to technology that allows them to control their own 

fertility. When this is done couples choose to have fewer children. The effect is even more 

pronounced when it is accompanied by general education and economic development. It 
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should be possible to follow up on the World Population Conference held in 1994 by agreeing 

to make further efforts in this direction. Unfortunately, a long lead time is involved between 

reduced fertility and lower population growth rates. 

Over the past two decades, technological development has proceeded at a remarkable 

pace. Whenever these efforts have been focused on the energy sector, as they were during the 

oil price rises of 1973 and 1979, great advances in energy efficiency have been made. What is 

lacking now are the price incentives to continue technological advance in this direction. Yet if 

nations could agree to even token taxes on fossil fuels, the results over time would at least be in 

the right direction. More importantly, the tax level could be adjusted up or down in small 

increments as the level of scientific knowledge grows. By easing the ability to agree on small, 

periodic changes in the price level, negotiators can improve the ability of the negotiations to 

evolve evenly over time. 

The next stage of negotiations should focus on paving the way for marginal agreement 

as it begins to emerge. In this task, small steps are preferable to large ones, both because they 

are easier to agree on and because they allow collective action to closely track the level of 

knowledge about the resource. Economic markets are self-regulating as long as the costs of 

any action are firmly linked to its benefits. The essential problem with externalities such as 

global warming is that their costs and benefits involve different parties and are separated by 

decades. The ultimate challenge is to find institutional structures that link these effects more 

closely. Then governments could rely less on monitoring and enforcement and more on natural 

market incentives. 

Current efforts should concentrate on using the economic incentives created by small 

changes in relative prices to leverage technological change in favor of energy conservation and 

alternative sources of power. Even small changes in relative prices can have large effects on 
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demand and supply over time. If done efficiently, the taxes and subsidies needed to make these 

changes can be relatively inexpensive, and perhaps even create a net benefit. By linking small 

increases in taxes to small events correlated with the seriousness of global warming, 

negotiators can set in motion a process that will respond more easily to increased knowledge of 

the problem Triggering events might be another summer of record temperatures, a narrowing 

or raising of the temperature increases predicted by the most advanced models, or increased 

public pressure on governments. If the incremental price changes are small, governments are 

less likely to resist them, especially when the agreement includes provisions for reducing, as 

well as increasing, carbon taxes. 

Conclusion 

The above analysis shows that the theory of collective action and common property 

resources has much to say to negotiators struggling to craft an institutional framework to deal 

with the problems of global warming. To a large extent, the Framework Convention exhibits 

the structural characteristics that the Ostrom principles indicate are needed to establish and 

stabilize collective management of common property resources. 

However, governments are unlikely to incur large costs as a result of their commitment 

to the Framework Convention. The Convention thus does not mark much of a test of 

collective action. Assuming nations later agree that climate change will lead to large economic 

losses, the Framework Convention marks only the beginning of their collective effort. The real 

test of common management will come when governments have to agree on and implement 

costly policies to significantly reduce greenhouse emissions, assuming that is later found to be 

Pareto-optimal 
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Those trying to forecast the success of these efforts should remember that negotiators 

are still in the first stages of applying the theory of global warming. They are still engaged in 

the process of finding out the scope and boundaries of the problem Without accurate 

information on the common property resource, it is impossible for countries to craft an 

appropriate agreement to manage it. The discussion of the uncertainties associated with global 

warming show that there is still debate about whether collective action is even needed. 

In order to proceed with the analysis, we have assumed that an agreement may 

eventually be required. Even if this is someday true, more detailed information is necessary to 

determine the appropriate rights and responsibilities of the collective owners of the resource. 

The economic and political consensus on the importance of further research on global warming 

appears to be correct. 

Assuming that the need for further agreement becomes clear, the Ostrom principles will 

continue to highlight the most important structural problems that any successful institution will 

have to solve. Key among these are a clear definition of what the agreement requires each 

member to do, successful monitoring and enforcement of the agreement, cost-efficient 

punishment and settlement of disputes, and continued collective input to allow the agreement 

to evolve on different levels to changing circumstances. 

Ultimately, the agreement will have to change the costs and benefits that surround 

national governments in such a way that they find it in their individual interest to cooperate, as 

long as other nations do. If this change in incentives occurs for a critical mass of nations, 

negotiators may succeed in creating a situation where every nation abides by the agreement 

because they all do. Increasingly, the structure of all society will rely on the creation of such 

virtuous cycles of cooperation, confirmation, and confidence. 
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C O N C L U S I O N 

This dissertation has examined how the institutional framework of international 

agreements to protect the environment affect their chances of success. At their heart, these 

agreements seek to resolve a conflict between the economic incentive of each nation to 

maximize its use of the environment irrespective of the actions of others and the collective 

interest all nations have in taking collective action to slow environmental degradation. 

Economic theories on institutional evolution and common property resources have 

helped analyze the structure of these agreements. Institutional evolution explains why 

institutions are necessary to facilitate the economic decision-making of individuals, especially 

when their behavior is interdependent. Conflicts between individual incentives and the 

common good are pervasive in society. The establishment of a civilized society requires that 

these conflicts be at least partially resolved. Institutional economics explains how properly 

structured institutions can help to overcome some of these difficulties by increasing 

communication. 

The theory of common property resources clarifies the conflict between individual 

incentives and group welfare by placing it in a concrete setting. It also suggests a set of 

institutional principles for overcoming this conflict. These principles try to change individual 

incentives so that they encourage behavior that maximizes group welfare. 

The analysis of specific international agreements shows how institutional provisions 

affect the chances for successful collective action. The Intemational Convention for the 
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Regulation of Whaling had limited success in preventing reductions in the population of major 

whale species. Much of this failure can be attributed, to institutional limitations on the powers 

of the International Whaling Commission. These limitations included prohibitions on quotas 

for individual nations, as well as on restrictions on the amount and type of capital that could be 

used by the companies engaged in whaling, and the use of blue whale units rather than 

individual species quotas. 

Other problems contributed to the IWC's failure. The provisions of the Convention did 

little to address these wider problems. One impediment was the scarcity of objective 

information on the biology and behavior of whale species. This lack of information made it 

difficult to develop a scientific consensus on which quota decisions could be made. Although 

the Convention requires countries to gather and share information, until recently cetology was 

a small field funded largely by industry representatives. The lack of an independent staff with 

its own resources delayed the possible development of this field until the environmental 

movement focused on it. 

A more fundamental problem is the lack of agreement on the ultimate goals of the 

Convention. Agreement on fundamental goals lies at the heart of any agreement on collective 

action. From its beginning, however, the Whaling Convention has lacked this important 

prerequisite. Given the disagreement on ends, disputes about the means were inevitable. 

From the beginning, certain whaling nations were more concerned with maximizing the 

return on capital already devoted to the whaling industry than with increasing the long-term 

viability of whaling. These nations pushed for higher quotas and resisted restrictions on capital 

equipment. By the time theories about maximum sustainable yield gained the support of 

nations like Japan and the Soviet Union, a new conflict arose from the other end of the 

ideological spectrum. A growing conservationist movement began to dispute the legitimacy of 
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viewing whales as a resource to be harvested. These groups supported restrictions on whaling 

not as tools to maximize the ultimate economic return from whaling, but as ends in themselves. 

Disputes between these two views are likely to continue once the temporary moratorium 

expires. 

The Convention does little to facilitate a resolution of these disputes. The legitimacy 

given to nations that either do not join the Convention or that file reservations to its most 

important provisions makes it easy for individual governments to defect. The porous border 

between nations that are in the Convention and those that are not weakens the ties between 

members. Without a feeling of common purpose or destiny, the incentive to compromise is 

weak. 

Ultimately, the success of the moratorium has been due to the pressure of forces 

outside the Convention. The willingness of the United States to use unilateral trade sanctions 

to enforce the provisions of the Convention has been a major force behind lower quotas. The 

domestic pressure of conservationist groups within the United States and elsewhere also has 

reduced the influence of the whaling industry. Although the moratorium was arrived at 

through the auspices of the Convention, these external pressures may have superseded it as the 

dominant force regulating international whaling. 

Although the Whaling Convention met many of the Ostrom principles, it failed to live 

up to some of the most important ones. The restrictions allowed for under the agreement 

poorly fitted the biology of the resource. Monitoring efforts were weak and enforcement 

powers nonexistent. The ease with which nations could exit the agreement gave power to the 

most recalcitrant nations even if the majority of nations opposed them In the end, however, 

the failure to satisfy the existence test posed the greatest barrier to stronger efforts to preserve 

whale populations. Given the inherent limitations of international law, as long as some nations 
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believed that lower quotas would impose net losses, agreement on stronger restrictions was 

unlikely. 

The success of international efforts to reduce ozone depletion has yet to be verified. 

Environmentalists have succeeded in obtaining international agreement on the quick phaseout 

of the most damaging chemicals and a more gradual reduction in the use of others. The 

remaining problem is one of monitoring and verification. Although there is evidence that some 

cheating has occurred, it seems likely that the agreement will experience significant, i f not 

complete, success. 

The preliminary success of efforts to halt CFC use points to the important role that 

information plays in locating a Pareto-superior agreement. Scientific evidence on the nature 

and scope of theoretical and empirical evidence for ozone depletion was a prerequisite to 

obtaining support for collective action. Institutional practices for making new information 

available to policy-makers in an understandable and neutral manner were also important. 

Without this information, most nations would have continued to question whether the 

existence test was met and resisted incurring the costs involved in phasing out CFCs. 

The most important fact about ozone negotiations is that most if not all nations 

eventually concluded that ozone depletion was a serious threat to the earth's environment and 

that avoiding this threat was worth the cost of finding substitutes to CFCs. The central role of 

information can be seen by the close relationship between new scientific discoveries and 

progress in international negotiations. As a result of this close connection, the Montreal 

Protocol was twice amended to speed up and strengthen the restrictions on chemicals that 

deplete the ozone layer. Once again, the willingness of the United States to take unilateral 

action caused it to play a leading role in the development of an international agreement. 
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Agreement on the existence test undoubtedly made it easier to craft effective 

institutional provisions into the Vienna Convention and Montreal Protocol As a result, these 

treaties closely match the Ostrom principles. The mechanisms for controlling CFCs reflect the 

economics of chemical production and trade. They create objective limits on production and 

consumption and impose a simple formula for determining whether nations live up to the 

agreement. The formulae do not guard against subversion and even create an incentive for it 

by creating a differential between the restrictions on developed and developing countries. 

Monitoring and enforcement of the agreement will be important to prevent parties from 

continuing to take advantage of this differential 

Luckily, the nature of the threat to the common resource makes monitoring feasible. 

The scarcity of production sites, the limited number of uses for CFCs, and the importance of 

economies of scale in production all make verification of production levels relatively easy. The 

decision to base restrictions on production rather than consumption takes advantage of this fact 

and strengthens each nation's ability to monitor others. The workability of the enforcement 

actions is less certain. Ideally, enforcement would never be needed since perfect monitoring 

would convince each government that defection would jeopardize the cooperation of others. 

The inability to divorce one's own action from that of the rest of the group would itself be 

adequate enforcement. If this deterrence is ineffective, then coercive enforcement will be 

needed to pressure the defecting nation back into line and to prevent others from joining it. No 

one knows whether the CFC agreement can pass this test. 

Both case studies offer lessons to negotiators working on a global warming agreement. 

The history of the Whaling Convention shows the importance of obtaining true agreement on 

the general goal of any collective action. Written agreements may create the illusion of 

progress. But whenever an international treaty tries to accomplish objectives that exceed the 
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extent of consensus, its success is problematical Some type of coercive pressure from one or 

more states will almost certainly be needed. Given the limitations of international law, such 

pressures are difficult to apply. In international law it is the consensus of the parties rather than 

the legal provisions of an agreement that determine its power. 

Negotiators will have to work hard to cultivate consensus on the scope of global 

warming and the actions, if any, needed to slow it. Careful scientific research is likely to have 

the greatest influence in developing this consensus. Even after information is found, it takes 

time to digest it and agree on appropriate responses. Structured periods of learning and 

consultation can help facilitate this process. 

The process used to produce the Vienna Convention and Montreal Protocol provides a 

good example of this type of evolution. Rather than attempting to solve the entire problem in 

one agreement as in the Law of the Sea, negotiators concentrated on exchanges of information 

and let the treaties evolve in tandem with the extent of consensus. The evolutionary nature of 

discussions may have made it harder for governments to withdraw at each point in time since 

most meetings produced only marginal advancement. The marginal cost of cooperating 

through the next stage was therefore small 

The institutional structure of the Montreal Protocol also encouraged an evolutionary 

process. It committed nations to regular reviews of the restrictions in the light of new 

evidence. It set out firm limits on each nation's behavior and avoided pitting each nation's gains 

against those of others. It also contained explicit provisions for side payments to nations that 

viewed themselves as most unable to bear the costs of reduced CFC use but linked these 

payments to compliance with the Protocol Finally, the Convention encouraged the 

development of alternative chemicals to reduce the cost of phasing out CFCs. 
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While these lessons will be useful, the potential problem of global warming surpasses 

both whaling and ozone depletion in both scope and complexity. To begin with, scientific 

understanding of the degree of warming and costs associated with no action is still uncertain. 

If action is warranted, restrictions will have to focus on carbon dioxide and, to a lesser extent, 

methane. This will impinge upon virtually every major industrial activity. The heavy 

dependence of modern society on fossil fuel as a source of energy ensures that effective action 

will involve large costs. At best these costs will be only temporary, as economies transition to 

new energy sources. More likely, they will require long-term changes in the way of life. The 

severity, i f not the magnitude, of these costs will fall most heavily on developing countries 

seeking to begin the process of industrialization. Since these nations include over three-fourths 

of the world's population, the sacrifice being asked may be great indeed. 

How can governments overcome these hurdles? If the Ostrom principles have a single 

fault, it is that they may lead one to focus too much on the existence of a written agreement as 

the key to successfully managing a common property resource. In reality, the difference 

between an open access resource and a CPR is only one of degree. No firm boundary 

separates the two. Similarly, there is no clear distinction between an agreement to try to agree, 

an agreement to negotiate the term of a final agreement, a final agreement, and an agreement to 

continue to agree once agreement has been reached. Successful collective action is an 

evolutionary process. Those who seek to begin it for global warming probably should 

concentrate less on determining the final outcome and more on initiating the type of process 

most likely to discover and implement whatever outcome seems best. 

One of the largest parameters open to change is the rate of technological progress 

toward finding alternative equilibria. The same psychological limitations that cause individuals 

to rely heavily on perceptual models of the world for guidance also limit their ability to 
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visualize alternatives to the status quo. Once the decision is made to depart from the status 

quo, however, the feasibility of new practices is often greater than expected. Institutions can 

help guide this process. An important aspect of the CFC treaties was the decision to deal with 

the transition costs head-on by authorizing side payments and to impose an urgency to the 

development of substitutes with a strict schedule for production cutbacks. Thanks to this 

pressure, substitutes appeared quicker and at lower costs than expected. 

Humans possess the theoretical ability to shape their own destinies. They can steer 

history toward a variety of outcomes. Choosing the optimal direction and pace involves great 

complexity, however. Civilization inevitably involves overcoming the tensions in the Tragedy 

of the Commons. Institutions, by shaping the environment within which individuals make 

decisions, play a critical role in shaping these outcomes. Individual effort and will multiplied a 

billion-fold is a powerful force. Channeled properly it can achieve rapid advances toward the 

solution of social and economic problems. Poorly channeled, the results are tragic. 

Global warming, because of the uncertainty surrounding it, because of the scope of 

agreement needed to successfully address it, because of the potential costs of taking collective 

action, and because of the potential costs of remaining complacent, represents a supreme test 

of civilization's ability to guide history rather than respond to it. 

Efforts to deal with global warming will depend upon institutional evolution at all 

levels. The structure within which negotiations occur will be at least as important as any 

commitments governments eventually make. An unsound and inflexible negotiating structure is 

likely to involve much talk but little cornmunication. The lag between the latest scientific 

evidence and government positions will be longer. There will be less ability to make 

compromises and tradeoffs. And if agreement is reached, it will be more likely to break down. 

In order to evolve successfully, the negotiations must draw each nation into a common effort. 
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This commonality of effort drove the CFC negotiations but was never truly achieved in the 

Whaling Convention. 

The lack of strong coercive powers in international law ensures that collective effort 

will be largely voluntary. In fact, the weakness of these powers emphasizes the importance of 

the establishment test, which draws members into the agreement rather than the stability test 

which seeks to bind them to the agreement once it is reached. 

Without better knowledge, it is impossible to say what type of restrictions, if any, 

should be placed on carbon dioxide emissions. Given the high costs of moving toward 

alternative energy sources, a high degree of probability will be needed before governments will 

impose the type of restrictions that might be necessary. The Montreal Protocol showed that 

nations are willing to act under imperfect information, however. 

Although science is advancing rapidly, further knowledge will be incremental This 

argues for agreements to take incremental action, a step at a time. Such agreements, because 

they involve only small increases in actual costs and can be easily reversed, possess a greater 

potential to attain quick agreement in response to new scientific discoveries. The most suitable 

vehicle for such agreements are carbon taxes. These taxes can be easily adjusted up or down 

by small amounts. Their implementation, and to a lesser extent, enforcement is easily verifiable. 

By changing relative prices, taxes also utilize the most powerful economic force for affecting 

human behavior and technological development. Finally, if the revenues from carbon taxes are 

used to replace more inefficient forms of taxation, the net costs of any collective action can be 

reduced. 
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