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Preface

‘ ‘ he commons” has long been a pivotal idea in environmental studies,
and the resources and institutions described by that term have long
been recognized as central to many environmental problems, espe-

cially problems of global environmental change. Since its birth in 1989, the Com-
mittee on the Human Dimensions of Global Change of the National Research
Council has recognized the importance of commons and commons research (Glo-
bal Environmental Change: Understanding the Human Dimensions, National
Academy Press, 1992). Not only is the topic important in its own right, the com-
mons is also a central theme in studies of international cooperation, environmen-
tal decision making, and the design of resource management institutions. Its im-
portance is highlighted in the International Human Dimensions Programme’s
science plans on Land Use and Land Cover Change (www.uni-bonn.de/ihdp/lucc)
and Institutional Dimensions of Global Environmental Change (www.dartmouth.
edu/~idgec). So the commons is at the center of the international research agenda
on the human dimensions of global change.

The importance of the topic is one reason the National Research Council has
undertaken a review of knowledge about the commons at this time. Another rea-
son is that it has been 15 years since the Council completed the work of its Panel
on the Study of Common Property Resource Management. That work, as dis-
cussed in Chapter 1, marked a turning point in the history of research on com-
mons—it marked the emergence of a self-conscious interdisciplinary and in-
ternational research community focused on understanding commons. After 15
productive years of research since that early synthetic effort, we felt it appropriate
to reexamine and reintegrate what had been learned.

Vil
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Vil PREFACE

The committee is very pleased to have received support from the U.S. Na-
tional Science Foundation to conduct this study. We began by commissioning a
series of papers that were presented at the 8th Meeting of the International Asso-
ciation for the Study of Common Property in June 2000 at Indiana University.
That meeting provided an excellent venue for discussing the work in progress
with an international, interdisciplinary group of experts on the commons. Support
from the Rockefeller Brothers Fund allowed us to hold a follow-up meeting of the
authors and editors at the Pocantico Center in Tarrytown, New York in Septem-
ber 2000.

We believe the result of our project is a rich series of papers that review what
we know about the commons, integrate what in the past have been somewhat
disparate literatures, and point directions for the future. We hope this volume
achieves several goals. First, for those not familiar with the rich literature since
Hardin’s seminal 1968 paper, we hope it provides a sound grounding in what we
have learned and shows how and where knowledge has advanced since Hardin
proposed his model. Second, for researchers already working in the field, we
hope it provides a broad state-of-the-art review and shows connections and gaps
in knowledge that may not have been obvious in the past. Third, for researchers
and those funding research, we believe it conveys a sense of pride in what has
been accomplished with relatively modest funding and indicates priorities for
future work. Finally, although not a management handbook, we hope it provides
some guidance to those who design and manage institutions dealing with the
commons and makes it easier for them to base their decisions on the best avail-
able science.

On behalf of the committee, I wish to thank the National Science Foundation
and the Rockefeller Brothers Fund for their support of this project and the staff
and students of the Workshop in Political Theory and Policy Analysis at Indiana
University, who hosted the project participants in Indiana and have provided as-
sistance at various stages in the project. The committee’s gratitude goes to Brian
Tobachnick, who managed the logistics of the project during its early stages and
to Deborah Johnson, who carried it the rest of the way. We also owe a debt to
Laura Penny, who did the copy editing, and to Yvonne Wise, who managed the
review and editorial processes.

I wish to thank the following individuals for their participation in the review
of the papers in this volume: James Acheson, Indiana University; Robert Axelrod,
University of Michigan; Susan Buck, University of North Carolina, Greensboro;
Susan Hanna, Oregon State University; Peter Haas, University of Massachusetts;
Kai Lee, Williams College, Williamstown, Massachusetts; Gary Libecap, Uni-
versity of Arizona; Margaret McKean, Duke University; Ruth Meinzen-Dick,
International Food Policy Research Institute, Washington, DC; Ronald Mitchell,
Stanford University; Emilio Moran, Indiana University; Granger Morgan, Car-
negie Mellon University; Edward Parson, John F. Kennedy School of Govern-
ment, Harvard University; Pauline Peters, Harvard University; Charles Plott, Cali-
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fornia Technical Institute; Lore Ruttan, Indiana University; Edella Schlager, Uni-
versity of Arizona; Robert Stavins, Harvard University; Mark Van Vugt, Univer-
sity of Southhampton, England; James Walker, Indiana University; and Rick
Wilson, Rice University.

Although the individuals listed provided constructive comments and sugges-
tions, it must be emphasized that the final responsibility for the content of this
book rests with the authors and editors.

Thomas Dietz, Chair

Committee on the Human Dimensions
of Global Change
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The Drama of the Commons

Thomas Dietz, Nives Dolsak, Elinor Ostrom, and Paul C. Stern

he “tragedy of the commons” is a central concept in human ecology and

the study of the environment. The prototypical scenario is simple. There

is a resource—usually referred to as a common-pool resource—to which
a large number of people have access. The resource might be an oceanic ecosys-
tem from which fish are harvested, the global atmosphere into which greenhouse
gases are released, or a forest from which timber is harvested. Overuse of the
resource creates problems, often destroying its sustainability. The fish population
may collapse, climate change may ensue, or the forest might cease regrowing
enough trees to replace those cut. Each user faces a decision about how much of
the resource to use—how many fish to catch, how much greenhouse gases to
emit, or how many trees to cut. If all users restrain themselves, then the resource
can be sustained. But there is a dilemma. If you limit your use of the resources
and your neighbors do not, then the resource still collapses and you have lost the
short-term benefits of taking your share (Hardin, 1968).

The logic of the tragedy of the commons seems inexorable. As we discuss,
however, that logic depends on a set of assumptions about human motivation,
about the rules governing the use of the commons, and about the character of the
common resource. One of the important contributions of the past 30 years of
research has been to clarify the concepts involved in the tragedy of the commons.
Things are not as simple as they seem in the prototypical model. Human motiva-
tion is complex, the rules governing real commons do not always permit free
access to everyone, and the resource systems themselves have dynamics that in-
fluence their response to human use. The result is often not the tragedy described
by Hardin but what McCay (1995, 1996; McCay and Acheson, 1987b; see also
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Rose, 1994) has described as a “comedy”—a drama for certain, but one with a
happy ending.

Three decades of empirical research have revealed many rich and compli-
cated histories of commons management. Sometimes these histories tell of
Hardin’s tragedy. Sometimes the outcome is more like McCay’s comedy. Often
the results are somewhere in between, filled with ambiguity. But drama is always
there. That is why we have chosen to call this book The Drama of the Com-
mons—because the commons entails history, comedy, and tragedy.

Research on the commons would be warranted entirely because of its practi-
cal importance. Nearly all environmental issues have aspects of the commons in
them. Important theoretical reasons exist for studying the commons as well. At
the heart of all social theory is the contrast between humans as motivated almost
exclusively by narrow self-interest and humans as motivated by concern for oth-
ers or for society as a whole.! The rational actor model that dominates economic
theory, but is also influential in sociology, political science, anthropology, and
psychology, posits strict self-interest. As Adam Smith put it, “We are not ready to
suspect any person of being defective in selfishness” (Smith, 1977[1804]:446).
This assumption is what underpins Hardin’s analysis.

Opposing views, however, have always assumed that humans take account
of the interests of the group. For example, functionalist theory in sociology and
anthropology, especially the human ecological arguments of Rappaport and
Vayda (Rappaport, 1984; Vayda and Rappaport, 1968), argued that the “tragedy
of the commons” could be averted by mechanisms that cause individuals to act in
the interests of the collective good rather than with narrow self-interest. Nor has
this debate been restricted to the social sciences. In evolutionary theory, argu-
ments for adaptations that give advantage to the population or the species at cost
to the individual have been under criticism at least since the 1960s (Williams,
1966). But strong arguments remain for the presence of altruism (Sober and Wil-
son, 1998).

If we assume narrow self-interest and one-time interactions, then the tragedy
of the commons is one of a set of paradoxes that follow. Another is the classical
prisoners’ dilemma. In the canonical formulation, two co-conspirators are cap-
tured by the police. If neither informs on the other, they both face light sentences.
If both inform, they both face long jail terms. If one informs and the other doesn’t,
the informer receives a very light sentence or is set free while the noninformer
receives a very heavy sentence. Faced with this set of payoffs, the narrow self-
interest of each will cause both to inform, producing a result less desirable to each
than if they both had remained silent.

Olson (1965) made us aware that the organization of groups to pursue collec-
tive ends, such as political and policy outcomes, was vulnerable to a paradox,
often called the “free-rider problem,” that had previously been identified in re-
gard to other “public goods” (Samuelson, 1954). A public good is something to
which everyone has access but, unlike a common-pool resource, one person’s use
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of the resource does not necessarily diminish the potential for use by another.
Public radio stations, scientific knowledge, and world peace are public goods in
that we all enjoy the benefits without reducing the quantity or quality of the good.
The problem is that, in a large group, an individual will enjoy the benefits of the
public good whether or not he or she contributes to producing it. You can listen to
public radio whether or not you pledge and make a contribution. And in a large
population, whether or not you contribute has no real impact on the quantity of
the public good. So a person following the dictates of narrow self-interest will
avoid the costs of contributing. Such a person can continue to enjoy the benefits
from the contributions provided by others. But if everyone follows this logic, the
public good will not be supplied, or will be supplied in less quantity or quality
than is ideal.

Here we see the importance of the tragedy of the commons and its kin. All of
the analyses just sketched presume that self-interest is the only motivator and that
social mechanisms to control self-interest, such as communication, trust, and the
ability to make binding agreements, are lacking or ineffective. These conditions
certainly describe some interactions. People sometimes do, however, move be-
yond individual self-interest. Communication, trust, the anticipation of future in-
teractions, and the ability to build agreements and rules sometimes control behav-
ior well enough to prevent tragedy. So the drama of the commons does not always
play out as tragedy.

This volume examines what has been learned over decades of research into
how the drama of the commons plays out. It should be of interest to people con-
cerned with important commons such as ecosystems, water supplies, and the at-
mosphere. In addition, commons situations provide critically important test beds
for addressing many of the central questions of the social sciences. How does our
identity relate to the resources in our environment? How do we manage to live
together? How do societies control individuals’ egoistic and antisocial impulses?
Which social arrangements persist and which do not? In looking at the long sweep
of human history and the thousands of social forms spread across it, these ques-
tions may become unmanageable to study in a systematic manner. The commons,
however, provides a tractable and yet important context in which to address these
questions. Just as evolutionary and developmental biology progressed by study-
ing the fruitfly, Drosophila melanogaster, an organism well suited to the tools
available, we suggest that studies of the commons and related problems are an
ideal test bed for many key questions in the social sciences.?

As is evident in the chapters of this volume, commons research already draws
on most of the methodological traditions of the social sciences. There are elegant
mathematical models, carefully designed laboratory experiments, and meticulous
historical and comparative case studies. The statistical tools applicable to large or
moderate-sized data sets also are being brought to bear. As we will detail, re-
search on the commons attracts scientists from a great diversity of disciplines and
from all regions of the world. Advances in the social sciences are likely to come
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from just such an admixture of methods and perspectives focused on a problem
that touches on core theoretical issues of great practical importance.

This volume presents a series of papers that review and synthesize what we
know about the commons, integrating what in the past have been somewhat dis-
parate literatures and pointing directions for the future. It has several goals. First,
for those not familiar with the rich literature since Hardin’s 1968 article, it is
intended to provide a sound grounding in what has been learned. Second, for
researchers in the field, it offers a state-of-the-art review that spans the field and
shows connections that may not have been obvious in the past. Third, for re-
searchers and those funding research, it conveys a sense of what has been accom-
plished with relatively modest funding and indicates the priorities for future work.
Finally, although it is not a management handbook, it provides some guidance to
those who design and manage institutions dealing with the commons by compil-
ing the best available science for informing their choices.

This chapter offers a brief history of research on the commons, starting with
Hardin’s influence but also acknowledging his predecessors. It describes the syn-
thetic work that occurred in the mid-1980s. Building on that work, it clarifies the
key concepts involved in understanding the commons. One of the major contribu-
tions of commons scholarship has been to make much clearer which concepts
must be brought to bear and which distinctions made in understanding the com-
mons. These include the crucial distinction between the resource itself, the ar-
rangements humans use to govern access to the resources, and the key properties
of the resource and the arrangements that drive the drama. The chapter concludes
by sketching the plan of the book.

A SHORT INTELLECTUAL HISTORY OF THE FIELD

A Point of Departure

Hardin’s influential 1968 article in Science on “The Tragedy of the Com-
mons” is one of the most often-cited scientific papers written in the second half of
the twentieth century. The article stimulated immense intellectual interest across
both the natural and social sciences,? extensive debate, and a new interdiscipli-
nary field of study. Scientific interest in the commons grew throughout the 1970s
and early 1980s largely in reaction to Hardin’s article and the frightening news
stories about sharp population declines of many species, particularly those from
the ocean. Interest was fanned by the debate about limits to growth, and the in-
creasing awareness of deforestation in tropical regions of the world.

Prior to the publication of Hardin’s article, titles such as “commons,” “com-
mon-pool resources,” or “common property” appeared only 17 times in the aca-
demic literature published in English and cataloged in the “Common-Pool Re-
source Bibliography” maintained by Hess at Indiana University.* Between that
time and 1984, before the Annapolis, Maryland conference organized by the Na-
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tional Research Council (NRC) Panel on Common Property Resource Manage-
ment, the number of such titles had grown to 115. The Annapolis conference in
1985 brought together a large number of scientists from different fields and dif-
ferent nations to examine common-pool resources and their management.’ The
conference provided an opportunity for scholars to synthesize what was known in
disparate disciplines as of 1985—which we summarize briefly in this chapter.
This conference and several others held at about the same time stimulated even
greater interest in the commons. From 1985 to 1990, the number of scholarly
works on the commons more than doubled to 275. In the next 5 years (1991-
1995), they nearly doubled again to 444 articles. Between 1996 and 2000, 573
new articles appeared on the commons. In 1990, the International Association for
the Study of Common Property (IASCP) was officially established. Its first meet-
ing at Duke University was attended by 150 scholars from multiple disciplines.
As can be seen from Figure 1-1, a substantial increase of interest in this field has
brought an ever greater number of scholars to the IASCP meetings. By 2000,
more than 600 scholars attended these meetings.

A key characteristic in the field, in addition to its rapid growth, is the extraor-
dinary extent of interdisciplinary and international participation. For example,
scholars from a dozen disciplines and 52 countries attended the 2000 meeting of
the TASCP. Although such broad participation challenges all involved to find

700
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FIGURE 1-1 Attendance at IASCP meetings.
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shared concepts and common technical language, the results have been well worth
the effort.

Early Work on the Commons

Although Hardin’s article was the fulcrum for recent work on common-pool
resources, scholars long before Hardin had expressed pessimism about the sus-
tainable management of these resources. Aristotle observed that “what is com-
mon to the greatest number has the least care bestowed upon it. Everyone thinks
chiefly of his own, hardly at all of the common interest” (Politics, Book 11, ch. 3).
The French naturalist, Marcet (1819) wrote in Conversations on Political Econ-
omy (1819, cited in Baumol and Oates, 1988) that open access to natural re-
sources results in overexploitation of those resources and harvesting of the re-
sources prior to their harvest time. Lloyd (1977 [1833]), whose work strongly
influenced Hardin, similarly argued that a common-pool resource will be over-
used because of the higher value of present benefits of use compared to potential
future costs of unrestricted use, especially when each individual user bears only a
fraction of those costs but gains the entirety of present benefits. Further, Lloyd
argued that an individual’s decisions regarding whether to withdraw another unit
from a common-pool resource (in Lloyd’s analysis, whether to have another child)
depends on the institutions that define the benefits and costs of such action.

Less pessimistic voices were raised earlier as well. In his classic study of
Indian villages, the township in England and Scotland, and the complex, early
village structures of Germany (the Mark) and Russia (the mir), Maine (1871)
argued that village communities occur everywhere and facilitate their subsistence
by allocating agricultural lands as private property and forest and pastures sur-
rounding arable lands as common property. In describing the German version,
Maine (1871:10) asserted: “The Township (I state the matter in my own way) was
an organized, self-acting group of Teutonic families, exercising a common pro-
prietorship over a definite tract of land, its Mark, cultivating its domain on a
common system, and sustaining itself by the product.” In an in-depth analysis of
Maine’s work, Grossi (1981) argues that Maine had identified how village com-
munities in many settings had developed a keen sense of private property for
agricultural plots combined with a common-property system for forested and pas-
ture lands. Malinowski (1926) cautioned readers not to believe that any kind of
property regime—including common property with joint owners—was a “simple”
system that could be characterized as having only one set of consequences. He
pointed out that:

Ownership, therefore, can be defined neither by such words as “communism”
nor “individualism,” nor by reference to “joint-stock company” system or “per-
sonal enterprise,” but by the concrete facts and conditions of use. It is the sum of
duties, privileges, and mutualities which bind the joint owners to the object and
to each other. (1926:21)
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Early Formal Analyses of the Commons by Resource Economists

The influential work of Gordon (1954) and Schaefer (1957) drew attention to
the economic factors in the management of one type of common-pool resource—
fisheries. Gordon and Schaefer modeled the effect of fishing effort (the quantity
of fish harvested from a fishery) on ecologically sustainable yields as well as
calculating the economic results of varying levels of effort. The so-called Gor-
don-Schaefer model has dominated the study and execution of fisheries manage-
ment since the 1950s. Both scholars assumed that at low levels of fishing effort in
a newly opened fishery, yield increases rapidly as a function of effort but with
diminishing returns as more effort is needed to harvest additional units of fish.
Beyond the “maximum sustainable yield,” however, further increases in harvest-
ing would result in a decrease of total harvest and revenue because replenishment
of the fish stock was presumed to depend on the size of the current fish stock,
which falls below the level necessary for full replacement once fishing extracts
more than this yield. By including the revenue occurring from fishing (yield times
the fish price) and the costs of fishing effort, they defined the “maximum eco-
nomic yield,” that is, the fishing effort at which the difference between fishing
revenue and costs is maximum, and the level of the fishing effort under open
access. The relationships they described are illustrated in Figure 1-2.

As shown in Figure 1-2, the underlying relationship between fishing effort
measured on the horizontal axis and cost measured on the vertical axis is linear,
while the relationship to revenue, also measured on the vertical axis, is curvilin-
ear. This is due to the presumed basic biological relationships involved in deter-
mining maximum sustainable yield. Yield increases with effort until the maxi-
mum sustainable yield is reached; beyond that, the fish stock can replenish only
at a lower rate—the population is simply drawn down. Whether the population is
sustainable depends on the behavior of the harvesters.

If no rules exist related to access or amount of harvest (an open access situa-
tion), the equilibrium is a harvest rate that is larger than either the maximum
sustainable yield (in biological terms) or the maximum economic yield (the har-
vest that yields the maximum difference between prices obtained and costs of
fishing effort) (see Figure 1-2). This is because each fisher takes into account
only the costs of his or her own effort and not the increased costs that individual
effort imposes on others. The maximum economic yield (achievable if the rules
regulating access and harvesting practices limit effort to the economically opti-
mal strategy) turns out to be less than the biologically maximum sustainable yield.
Based on this analysis, resource economists argued strongly that fisheries and
other common-pool resources would be better managed by a single owner—pref-
erably a private owner. Government ownership was, however, consistent with
their argument. The single owner could then determine the maximum economic
yield and manage the resource so as to obtain that yield (see, e.g., Crutchfield,
1964; Demsetz, 1967; Johnson, 1972).
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FIGURE 1-2 Relationships among fishing effort, cost, and revenue.

SOURCE: Townsend and Wilson (1987:317). Reprinted with permission.

NOTE: Total revenue, TR; total cost, TC; level of fishing effort; E; maximum economic
yield, MEY; maximum sustainable yield; MSY; open access, OA. Profit is revenue minus
cost and is represented by the vertical distance between the total revenue and total cost
curves at any particular level of effort.

Gordon’s and Schaefer’s work emphasized the use of biological science and
microeconomics in policy design. However, the science of fish population dy-
namics was not as well established as the Gordon-Schaefer model presumed. In
particular, not all scientists accepted the underlying presumption of the “maxi-
mum sustainable yield” concept, that the stocks of adult fish and the regeneration
rate in one time period depended only on the catching effort of the prior period.
Gordon himself noted this. “Large broods, however, do not appear to depend on
large numbers of adult spawners, and this lends support to the belief that the fish
population is entirely unaffected by the activity of man” (Gordon, 1954:126).
Wilson (Chapter 10) discusses why alternative views were ignored for so many
years and argues that the quality of knowledge, scientific uncertainty, and the
knowledge of nonscientists are important variables in common-pool resource
management.

Many policy innovations of the 1960s and 1970s were based on the early
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work of resource economists and consistent with Hardin’s thesis that “freedom in
a commons brings ruin to all” (Hardin, 1968:1244). This literature stressed the
importance of unitary ownership—including privatization as well as government
ownership. However, the major policy innovation of this era was legislation in
many countries—particularly developing countries—that transferred forests, pas-
ture land, in-shore fisheries, and other natural resources from their previous prop-
erty rights regimes to government ownership (see Arnold and Campbell, 1986).

Extensive research and experience since 1968 shows that these transfers of
property rights were sometimes disastrous for the resources they were intended to
protect. Instead of creating a single owner with a long-term interest in the re-
source, nationalizing common-pool resources typically led to (1) a rejection of
any existing indigenous institutions—making the actions of local stewards to sus-
tain a resource illegal; (2) poor monitoring of resource boundaries and harvesting
practices because many governments did not have the resources to monitor the
resources to which they asserted ownership; and (3) de facto open access condi-
tions and a race to use of the resources. Thus, the presumption that government
ownership was one of two universally applicable “solutions” to the “tragedy” was
seriously challenged by these historical experiences.

Hardin’s Model and Its Limitations

Hardin argued that a “man is locked into a system that compels him to in-
crease his herd without limit—in a world that is limited” (Hardin, 1968:1244). He
further asserted that having a conscience was self-eliminating.® Those who re-
strain their use of a common-pool resource lose out economically in comparison
to those who continue unrestrained use. Thus, evolutionary processes will select
for those who exercise unrestrained use and against those who restrain their own
harvesting. Hardin’s solution was “mutually agreed upon” coercion. Two infer-
ences were usually drawn from this formulation. One is that only what psycholo-
gists call aversive (coercive) controls can be effective, suggesting that effective
rules cannot be based on creating internalized norms or obligations in resource
users. The other is that agreements on rules must be reached only through the
state (usually, the national government), suggesting that local governments and
informal and nongovernmental institutions cannot develop effective ways to pre-
vent or remedy situations that lead to tragedy (Gibson, 2001).

Challenges to the conceptual underpinnings, to the empirical validity, to the
theoretical adequacy, and to the generalizability of Hardin’s model and the re-
lated work in resource economics were articulated throughout the 1970s and early
1980s. A key challenge to the Hardin model came from researchers familiar with
diverse common property institutions in the field. They argued that Hardin had
seriously confused the concept of common property with open access conditions
where no rules existed to limit entry and use. As Ciriacy-Wantrup and Bishop
(1975:715) expressed it, “common property is not everyone’s property.” They
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and other researchers (see, e.g., Thompson, 1975) stressed that where common
property existed, users had developed rich webs of use rights that identified who
had a long-term interest in the resource and thus an incentive to try to avoid
overuse. Few asserted that all common property regimes were optimally efficient
or fair. Rather, the specifics of a particular regime had to be examined before
presuming that an external authority should step in, violate local customs, and
impose a new set of rules that were unlikely to be viewed locally as legitimate.

Another type of challenge came from game theorists. Early attempts to for-
malize commons situations using game theory typically posed the problem as a
prisoners’ dilemma (PD) of the form described earlier, but extended the analysis
from the classical two-player case to the N-person case (e.g., Dawes, 1980; how-
ever see Rubenstein et al., 1974; Stern, 1976, for early formulations that did not
treat the commons as a PD game). When a PD game is played only once or is
repeated with a definite ending time, a rational player has one—and only one—
strategy that generates the highest immediate payoffs, assuming all players are
using the same form of rationality. That strategy is to inform on the other players
(called defection in the literature). Until recently, the dominant view has been
that this one-shot, N-Person PD adequately models the nature of the situation
faced in most commons settings. The research summarized by Kopelman et al.
and Falk et al. in this volume shows that Hardin’s predictions hold under a one-
shot condition with no communication, but not necessarily in a world where the
game is played repeatedly, where there is no predefined endpoint, or where com-
munication is possible (see Axelrod, 1984).

Some researchers have argued that games other than PD, such as the “assur-
ance game” or the “game of chicken,” are more appropriate models for at least
some of the situations facing users (Taylor, 1987). Unlike the PD game, which
has a single equilibrium (and thus, each actor has a dominant strategy yielding a
better individual outcome no matter what the other actor does), these games have
multiple equilibria (and thus, neither actor has a dominant strategy), so both ben-
efit from coordination.”

In a series of papers, Runge (1981, 1984a, 1984b) stressed that most users of
a common-pool resource—at least in developing countries—Ilive in the same vil-
lages where their families had lived for generations and intend to live in the same
villages for generations to come. Given the level of poverty facing many villag-
ers, their dependence on natural resources, and the randomness they all face in the
availability of natural resources, Runge argued that it is implausible to assume
that individuals have a dominant strategy of free riding. He suggested that users
of common-pool resources in developing countries faced a repeated coordination
game rather than a one-shot PD game. In such situations, all users would prefer to
find ways of limiting their own use so long as others also committed themselves
to stinting. Village institutions would provide mechanisms to enable users to ar-
rive at agreements (within the village context) that would assure each user that
others were conforming to the agreed-on set of rules. Thus, Runge and other
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scholars conceptualized the game as a coordination problem rather than a
dilemma.

Anthropologists and human ecologists also challenged the concept of an in-
exorable tragedy of the commons. Dyson-Hudson and Smith (1978) reasoned
that resources had characteristics that were valued by those living near them.
Some of these attributes also affected whether individuals could defend private
property or whether they needed to develop rules of access and use to regulate
how resources would be owned by an entire local community. Similarly, Netting
(1976), based on his extensive study of private and common property in the Swiss
Alps, developed a clear set of resource characteristics that he argued would be
associated with diverse forms of property. He predicted that when (1) the value of
per-unit production was low, (2) the frequency and dependability of yield was
low, (3) the possibility of improvement was low, (4) the area required for effec-
tive use was large, and (5) the size of the group needed to make capital invest-
ments was large, communal property would be developed by the users. Similarly,
when the opposite conditions were present, Netting predicted that users would
develop some form of private property (see also Netting, 1981). Netting provided
substantial evidence to support his claims, also showing that common-property
regimes developed under the above conditions had been sustained for centuries
without overexploiting resources.

Other anthropologists argued that no single dimension was responsible for
making some resources communal and other resources privately held and that
there was no unidirectional tendency for resources to move over time from com-
mon property to private property. Leach (1954) documented long cycles of
changes in social structure and property rights in Upper Burma, and Bauer (1977)
documented short cycles of such changes in Ethiopia. McCay (1980, 1981) illus-
trated a wide diversity of local organizations developed by inshore fishers to keep
access relatively open to those who lived and worked in a community. McCay
describes the efforts by these fishers to try to organize themselves using forms of
common property even when confronted with “modern” capitalist forms of orga-
nization.

Thus, by the mid-1980s, more and more questions were being raised about
Hardin’s model, the presumption that all commons situations were like a prison-
ers’ dilemma, and the wisdom of policies based on these analyses. Scholars fa-
miliar with the qualitative case study literature in Africa, Latin America, Asia,
and the United States were beginning to point out that the policy reforms that
transformed resources from governance as common property by local communi-
ties into state governance were actually making things worse for the resource as
well as for the users. The governments that took these actions frequently did not
have enough trained personnel on the ground to monitor the resources. Thus,
what had been de facto common property with some limitations on access and use
patterns became de jure government property—but due to the lack of enforce-
ment, it frequently became de facto open access. Corrupt public officials also
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faced opportunities to collect side payments from local resource users wishing to
exploit resources that were officially government owned.

These questions and doubts were not discussed widely across scientific dis-
ciplines or communities, however, because each tended to use its own language
and theory. As aresult, very little bridging across disciplines and academic com-
munities occurred before the mid-1980s. Scholars in one region of the world did
not know about the research being undertaken by scholars in other parts of the
world. Even scholars focusing on a single continent, such as Africa, who were
studying forest resources were unaware of the findings of researchers studying
pastoral resources or inshore fisheries on the same continent.

Panel on Common Property Resource Management: A First Synthesis

In September 1983, the National Research Council appointed a Panel on the
Study of Common Property Resource Management.® The panel recognized that
one of its chief tasks was to create a framework whereby individuals from mul-
tiple disciplines could begin to communicate about the diverse property systems
operating in different resource sectors. A framework was developed by Oakerson,
drawing on many years of scholarship on institutions. The framework was used in
a series of small meetings with scholars from diverse disciplines who each knew
extremely well the patterns of user interactions around some common-pool re-
sources. The challenge was finding a way that these scholars could communicate
with one another and develop a common set of findings.

The panel organized a meeting in Annapolis, Maryland, in 1985 that pro-
vided a forum for exchange of ideas, synthesis, and growth. The Annapolis meet-
ing was an unusual event for its era, given the diversity of disciplines, nations,
and resource interests represented by the participants. The Oakerson framework
was revised several times before and after the meeting and became the center-
piece of the final publication from the panel (Oakerson, 1986; National Research
Council, 1986; see also Bromley et al., 1992).

In the last session at Annapolis, the panelists provided a cogent overview of
lessons learned (Bromley, 1986; Ostrom, 1986; Peters, 1986). These included:

1. The need to define the performance of an institutional arrangement in
terms of both environmental and human dimensions;

2. The importance of the initial situation as it affects emergence, perfor-
mance, survival, and relative costs and benefits of institutional arrangements.
Identifying correlations may be the best that social scientists could accomplish
given the data available at the time;

3. The importance of the distinction between the characteristics of the re-
source (common-pool resource) and the regime that manages the resource (com-
mon property regime or some other kind of property regime). Analytical progress
would be slow unless this distinction was taken seriously;
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4. The need to compare and synthesize analyses of common-pool resources
and common property regimes in various disciplines using a framework that en-
ables scholars from different disciplinary backgrounds to communicate and com-
pare findings;

5. The need, especially for international donors, to understand how various
changes in property rights affect the distribution of income, wealth, and other
resources that are important aspects of the creation and survival of institutional
arrangements;

6. The need to understand how spatial and temporal heterogeneity in the
resource endowment creates opportunities for some to benefit at the expense of
others, thereby often exacerbating equity problems;

7. The need to compare the costs and benefits of various institutional ar-
rangements for a given resource. Under some circumstances, common property
regimes perform better than private property. This occurs when (a) the costs of
creating and enforcing private property rights are high, (b) the economic value of
the output produced from the resource is low, and (c) the benefits generated by
the resources are distributed with high spatial uncertainty. Under these circum-
stances, a common property regime provides a way of reducing the risk of having
no benefits at all in a given time period and thus may be preferable to private
property (see Runge, 1986; Netting, 1976).

8. Resource users do not always choose to defect rather than cooperate. Indi-
viduals’ decisions depend on their bargaining power, the initial endowment of
resources, their shared values, and other factors.

The panelists also identified the following unanswered questions and areas for
future research:

1. How do multiple levels of management interact and affect performance?

2. What is the effect of group size on the performance of institutional ar-
rangements?

3. What are the roles of different mechanisms for dispute settlement?

These three questions identified an ambitious and scientifically difficult
agenda. One of these unanswered questions (the effect of group size) has been
addressed repeatedly in the research since 1985 and is discussed in Chapter 2 and
several other chapters in this book. However, the question turns out to be decep-
tively simple. Different findings have been obtained depending on the context.
The relationships among multiple levels of management are addressed in Chap-
ters 8 and 9 and here, too, the results are complex. Less work has been done on
diverse mechanisms for dispute settlement; this remains an important area for
research where the tradition of work on commons could link to that on conflict
resolution. This topic is reconsidered in Chapter 13.

A number of related activities followed the Annapolis conference. One was

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/10287

The Drama of the Commons

16 THE DRAMA OF THE COMMONS

the publication of a series of book-length studies and edited volumes that led to a
serious rethinking of the empirical foundations for the analysis of common-pool
resources (see Berkes, 1986, 1989; Berkes et al.,1989; Blomquist, 1992; McCay
and Acheson, 1987a, 1987b; Ostrom, 1990; Pinkerton, 1989; Tang, 1992). These
studies were a serious challenge to the validity of Hardin’s analysis and to the
implication that government and private property were the “only” ways to man-
age common-pool resources. They demonstrated that under some conditions, lo-
cal groups using a common property regime could manage their resources quite
well. This challenge led to a move from seeing Hardin’s formulation as a broad
and accurate generalization to a special case that was observed only under certain
circumstances. Furthermore, the rich case study literature illustrated a wide
diversity of settings in which users dependent on common-pool resources have
organized themselves to achieve much better outcomes than can be predicted by
Hardin’s model (Cordell, 1990; Ruddle and Johannes, 1985; Sengupta, 1991;
Wade, 1994). This research changed the focus of the field from a search for the
correct overall conception and the single right policy to a search for understand-
ing of the conditions under which particular institutional forms serve user groups
well in sustaining their resource bases over long periods of time. Conditional
propositions of this sort have sometimes been formulated as “design principles”
for resource institutions (Ostrom, 1990), a formulation that has stimulated con-
siderable research interest since (see the discussion and synthesis of this literature
by Agrawal, this volume:Chapter 2).

The Annapolis meeting also led to the development of several comparative
databases designed to facilitate quantitative work related to the evolving theories.
The first of these began at the Annapolis meeting as a draft coding form intended
to capture most of the key variables contained in the cases. The form was revised
on the basis of suggestions made at the meeting and further reworked by re-
searchers at Indiana University. It was applied initially to a cross-national study
of irrigation systems and inshore fisheries. In-depth case studies were evaluated
for their completeness in regard to the variables in the database, and about 50
cases were coded for each of these two sectors (Schlager, 1994; Tang, 1992).
This approach allowed substantial growth in understanding of the basic patterns
of commons management (see, e.g., Bardhan and Dayton-Johnson, this volume:
Chapter 3). The database was revised and updated to enable the coding of infor-
mation on more than 100 irrigation systems in Nepal. The coded information
from the case studies was supplemented by site visits to more than 80 of the
systems to confirm initial coding and fill in missing information (see Lam, 1998).
Another key database was developed by the International Forestry Resources and
Institutions (IFRI) research program, and is used by collaborative research cen-
ters in Bolivia, Guatemala, India, Kenya, Madagascar, Mexico, Nepal, Tanzania,
Uganda, and the United States. The purpose of this network of collaborating re-
search centers is to apply the same core measurements to a series of cases within
a country and to revisit locations regularly so it will be possible to study dynamic
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processes of common-pool resource management over time (see Gibson et al.,
2000a).° Chapter 3 reviews some of the key research findings from more recently
designed databases.

As the chapters that follow indicate, the present moment is not “the end of
history” for research on commons. Rather, we seem to be at a point of rapid and
exciting growth in work intended to aid our understanding of the dynamics of
common-pool resources and the institutions that manage (and mismanage) them.
New kinds of commons are being analyzed, new methodological tools and theo-
retical perspectives are being brought to bear, and ongoing work is increasingly
synthetic and integrative. This effervescence in commons research is the motiva-
tion for this volume: A great deal has been learned and, based on that, research is
moving forward at an exciting pace.

In the next section of this chapter we review the key concepts of commons
research. The evolution of a clear conceptual framework has been an important
part of commons research over the past decade. The growth in the field is being
facilitated by clearer concepts and the concomitant recognition that similar ideas
(albeit with different names) have emerged in several disciplines. As language
and ideas are reconciled across disciplinary traditions, these relatively autono-
mous lines of work can cross-fertilize each other. So the discussion of conceptual
developments is actually a continuation of our discussion of the history of the
field and a prelude to the review of the current state of research.

CONCEPTUAL DEVELOPMENTS AND KEY TERMS

An important outgrowth of the 1985 meeting has been a serious effort to
untangle the various meanings of commons, common-pool resource, common
property regimes, and related theoretical terms. As Bromley (1986) indicated in
his synthesis at the Annapolis meeting, serious confusion had been introduced by
using a property term—"‘common property”’—to refer to a resource characterized
by specific features. The term “common property” implies a kind of management
arrangement created by humans rather than a characteristic of the resource itself.
The preferred term for resources from which it is hard to exclude users is
“common-pool” resource. The term “common-pool” focuses on the characteris-
tics of the resource rather than on the human arrangements used to manage it.
Such a resource could be left as open access without rules or could be managed
by a government, as private property, or by a common property regime. The term
“common property resource’” had become so embedded in the language used in
the economics and policy literatures that making this conceptual advance has
been difficult. The confusion was embedded in the title of the NRC panel that
organized the Annapolis conference, and it is still used in the title of the official
newsletter of the association that emerged from this effort (The Common Prop-
erty Resource Digest). After a somewhat heated debate, the word “resource” was
dropped from the name of the IASCP itself so that the association’s name in-
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cludes the “property” term but not combined with the “resource” term. That both
common-pool resource and common property resource can be abbreviated as CPR
has added to the continued confusion. In this book, we do not use the CPR abbre-
viation at all to avoid further confusion.

Given this continued confusion, it is important that a clear set of definitions
of key terms be presented in this initial chapter and used consistently throughout
the book. In this chapter we focus on terms and concepts that now have gained
relatively general agreement across disciplines. In Chapter 13, we turn to some of
the newer conceptual developments in the field.

The term commons is used in everyday language to refer to a diversity of
resources or facilities as well as to property institutions that involve some aspect
of joint ownership or access. As mentioned, analytical advantages exist in sepa-
rating the concept of the resource or good valued by humans from the concept of
the rules that may be used to govern and manage the behavior and actions of
humans using these resources.!? In this view, a common-pool resource is a valued
natural or human-made resource or facility that is available to more than one
person and subject to degradation as a result of overuse. Common-pool resources
are ones for which exclusion from the resource is costly and one person’s use
subtracts from what is available to others. The diversity of property rights re-
gimes that can be used to regulate the use of common-pool resources is very
large, including the broad categories of government ownership, private owner-
ship, and ownership by a community.'! When no property rights define who can
use a common-pool resource and how its uses are regulated, a common-pool
resource is under an open-access regime.

Human beings use common-pool resources by harvesting or extracting some
of the finite flow of valued goods produced by them or by putting in unwanted
byproducts, thus treating the resource as a sink.'? In general, humans using re-
sources of this type face at least two underlying incentive problems (Burger et al.,
2001; Ostrom et al., 1994). The first is the problem of overuse, congestion, or
even destruction because one person’s use subtracts from the benefits available to
others. The second is the free-rider problem that stems from the cost or difficulty
of excluding some individuals from the benefits generated by the resource. The
benefits of maintaining and enforcing rules of access and exclusion go to all
users, regardless of whether they have paid a fair share of the costs. The institu-
tions that humans devise to regulate the use of common-pool resources must
somehow try to cope with these two basic incentive problems. They struggle with
how to prevent overuse and how to ensure contributions to the mechanisms used
to maintain both the resource and the institution itself.

The Problem of Overuse

The first major characteristic of common-pool resources is the subtractability
of resource units once extraction occurs. This characteristic is referred to by many
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other names, including jointness of consumption and rivalness of consumption. '3
All of these terms focus on the relationship that one person’s use has on the
availability of resource units for others. One person’s harvest of fish, water, or
timber subtracts from the amount left at any one time (and potentially, over time)
for others. Because common-pool resources are subtractable, they can be easily
congested, overharvested, degraded, and even destroyed. Many resources dis-
cussed in the theoretical literature on public goods are in fact common-pool re-
sources because they have the attribute of subtractability, which classical public
goods, such as world peace and scientific knowledge, do not have.

Some of the most challenging contemporary common-pool resource prob-
lems deal with the use of common-pool resources as sinks, which degrade through
pollution. Common-pool sinks range in size from the global atmosphere, which is
affected by the behavior of individuals in all countries of the world, to local
watersheds and airsheds affected mainly by people at a single location. When a
resource is a sink, the problem of overuse is putting too much of a contaminant
into the resource as contrasted with the more familiar problem of taking too much
out. Many watercourses suffer from both types of problems—too much water is
extracted by each user, causing the costs of water for others to escalate, and too
many pollutants are dumped into the resource, causing the quality of the water for
others to decrease. Although the use of the common pool framework to under-
stand sinks seems promising, this line of analysis is not as elaborate or as well
studied as that examining resource extraction.

The Free-Rider Problem

This problem was originally defined in its most extreme form—the impossi-
bility of excluding beneficiaries once improvements to any set of resources had
been made (Musgrave, 1959).!4 If the nature of certain resources made it truly
impossible to solve the exclusion problem, however, institutions could not have
any role in managing those resources. The contemporary view is that resources
vary in the cost of excluding potential beneficiaries from deriving benefits from
them. If it is not practical to exclude a user nor possible to force that user to
contribute to the costs of developing and maintaining the resource, the noncon-
tributing user is called a free rider. The cost of excluding potential users is often a
function of technology. Prior to the invention of barbed wire fences, it was very
expensive to exclude potential users from rangelands, but with barbed wire, it
became more feasible to exclude those who did not have entry rights.

Thus, a core problem related to the use of common-pool resources is the cost
of preventing access by potential users unless they agree to abide by a set of rules.
In regard to a common-pool resource, users free ride when they harvest from or
dump pollutants into the resource independently and take only their own costs
and benefits into account. One “solves” the free-rider problem when rules are
adopted and accepted that regulate individual actions so that social benefits and
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social costs are taken into account. The specific rules adopted in efforts to man-
age a common-pool resource sustainably are extremely numerous, but can be
broadly classified into several general categories (Ostrom, 1999): boundary rules,
position rules, authority rules, scope rules, aggregation rules, information rules,
and payoff rules. Whether any particular rule configuration solves the free-rider
problem in regard to a particular resource system depends on how well the rules
address the biophysical structure of the resource, whether they are perceived by
users as legitimate and are enforced, and whether they are understood by partici-
pants in a similar manner.

Analyzing the problem of exclusion and resulting free riding requires that a
distinction be made between the system providing the resource itself (a river, a
forest, or a fishery) and the resource units of value to humans (water, timber, or
fish). After resource units have been extracted from the system, the cost of ex-
cluding potential beneficiaries from consuming the extracted units is often rela-
tively low and the resource units may be considered to be private goods. That is,
it may be hard to control who gets to go fishing but easy to control who gets the
fish once they are caught. Effective markets for bottled water, fish, and timber are
based on a low cost of excluding beneficiaries from the harvested units. A poten-
tial user can be easily prevented from acquiring them without paying the market
price by the legal system and a strong set of norms providing enforcement to
prevent theft. Ironically, these effective markets for harvested products are a ma-
jor source of the incentives for users to overharvest. Harvesters obtain the full
benefits from their overuse through the market for the resource units and suffer
only a proportion of the costs they impose on others by overusing the system that
provides the resource units.

Common-pool resources share the problem of difficult exclusion with an-
other important policy problem—the provision of public goods such as interna-
tional peace, knowledge, and living in a just society (Olson, 1965; Young, 1989).
Once these goods are provided by someone—frequently a governmental agency—
no one living within the scope of their provision can be easily excluded from
enjoying the benefits. Although common-pool resources and public goods share
this one characteristic, they differ in regard to subtractability: one person’s use of
a public good, such as the knowledge of a physical law, does not reduce the
possibility for an infinite number of other persons to use the same knowledge.

As already noted, the key problem caused by high costs of exclusion for both
common-pool resources and public goods is the free-rider problem. If exclusion
is physically difficult and effective rules are not in place to limit who can use a
resource and what can be withdrawn from it, then all harvesters face an incentive
to increase their own harvesting rate without any concern for the impact of their
actions on the costs for others (and eventually for themselves). Furthermore, the
rules that govern a common-pool resource are themselves a public good because
once they are provided, one person’s use of the rules does not subtract from their
availability for use by others. Thus, appropriation or harvesting from a common-
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pool resource has one structure of incentives that can lead to overuse. Providing
rules to govern a common-pool resource has a second set of incentives that tempts
participants to free ride on the time and effort required to craft effective rules
because they will benefit from the adoption of such rules whether they contribute
or not. The two sets of incentives work together to make the problem of avoiding
overuse a real challenge. Contemporary scholars have stressed that there are actu-
ally many “games” involved in the governance and ongoing management of com-
mon-pool resources depending on many attributes of the resource and its users
(see Ostrom et al., 1994).

Institutional Attributes

Institutions are the rules that people develop to specify the “do’s and don’ts”
related to a particular situation. In regard to common-pool resources, rules define
who has access to a resource; what can be harvested from, dumped into, or engi-
neered within a resource; and who participates in key decisions about these issues
and about transferring rights and duties to others. The stimulus for changes of
institutional arrangements frequently has been fights over the distribution of re-
sources (see Acheson and Knight, 2000; Knight, 1992; McCay, this volume:Chap-
ter 11). Multiple types of institutional arrangements have been devised to try to
reduce the problems of overuse and of free riding as well as distribution conflict.

As already noted, common-pool resources that do not have institutions gov-
erning their use are called open-access regimes. Institutions for governing use fit
into three broad classes that are referred to as private property, common property,
and government property. Each of these institutional types has a wide diversity of
subtypes, and many hybrids exist as well. Something referred to as “government
property,” for example, may mean that a national government owns the property
and that a national agency directly uses and manages that resource for its own
purposes. Or, the resource may be “owned” by a national, state, or local govern-
ment but users may have various rights to access, withdraw, manage, and deter-
mine who else is allowed to use the resource.!> Use under a common-property
regime may be restricted to members of a cooperative, an extended family, a
formal corporation, a local community, or either a formally recognized or infor-
mally organized user group. A great variety of private-property regimes also have
been devised to govern the use of common-pool resources (see Tietenberg, this
volume:Chapter 6; see also Feeney et al., 1990).

Additional Attributes of Common-Pool Resources

Costly exclusion and subtractability are the two defining attributes of com-
mon-pool resources.!® A large number of other attributes are also important in
shaping human resource use. Thus, developing a coherent theory of how institu-
tions cope or do not cope effectively with the problems of overuse and free riding
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requires consideration of this diversity of attributes. Furthermore, some resource
systems—such as groundwater basins or airsheds—provide only pure common-
pool resources. Others, such as forests, yield some products that are subtractive
(e.g., timber) and others that are nonsubtractive (e.g., flood control) (Gibson et
al., 2000a). Thus, an analyst trying to understand how institutions affect behavior
in regard to forest resources may need to understand which aspects of a forest are
common-pool resources and which are public goods. (Subtractive and
nonsubtractive products are related, however. For example, cutting timber can
reduce a forest’s ability to provide flood control.) We briefly describe three fur-
ther attributes of resources that may have a major impact on the incentives that
individuals face: renewability, scale, and cost of measurement.

Renewable or Nonrenewable Common-Pool Resources

Renewability relates to the rate at which resource units that are extracted (or
used as a sink) replace themselves over time. The replacement rate over time can
take any value between zero (nonrenewable) and one (instantly renewable). Min-
eral and oil resources are normally considered nonrenewable because once they
are extracted from their source, no replacement is generated within a human time
frame. Thus, the key problem faced in regulating nonrenewable resources is find-
ing the optimal path toward efficient mining of the resource (Libecap, 1990).

On the other hand, biological species that are harvested for human use regen-
erate themselves in a cycle that varies from less than one year to decades, assum-
ing the breeding stock and the breeding habitat are protected. Individuals who
attempt to achieve sustainable use of such biological resources over time devise
rules to limit the number of users; limit the technology, timing, quantity, or loca-
tion of extraction; and protect the habitat of the species. The costs of designing,
implementing, monitoring, and adapting these rules can vary substantially de-
pending on the particular species characteristics, their habitat, the technology
used, and the culture of the users. Resources that regenerate slowly are more
challenging to manage because overharvesting may not be discovered until re-
covery of the resource is severely endangered. Fish that tend to cluster in groups
are more likely to be destroyed with modern fishing technology because the mar-
ginal cost of searching for and harvesting the full extent of the fishery is much
lower than for fish that spread out over a larger area (Clark, 1976, 1977).

Some human-made common-pool resources are renewed very rapidly once
use has halted or been reduced. Broadcasting bandwidth, for example, is a com-
mon-pool resource because it is limited, one person’s use is subtractive, and thus
congestion can occur if too many users try to use the same bandwidth at the same
time. The resource regenerates immediately, however, when usage declines, so
subtractability exists across users, but not across time. Such commons cannot be
destroyed permanently by overuse. The type of rules that are effective for regulat-
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ing the use of radio bandwidth may thus be quite different from those needed to
regulate the use of a biological species.

Scale

Major international problems, such as river and lake pollution, transmission
of air pollutants across long distances, global climate change, threats to bio-
diversity, declines of ocean fisheries, and control of the use of outer space and the
North and South Poles, have called attention to the attribute of scale among com-
mon-pool resources (Benedick, 1991; Buck, 1998; Gibson et al., 2000b; Haas et
al., 1993; Young, 1989). Many important similarities exist between local and
global common-pool resources even though there are obvious differences. Re-
search has moved beyond studying resources at a single level (local or interna-
tional) to comparing common-pool resources across levels and drawing lessons
from one level to another (Keohane and Ostrom, 1995; Ostrom et al., 1999). One
obvious difference between local and global resources is the sheer extent of the
resource and thus the cost of monitoring use patterns at widely diverse locations.
Global and local resources differ in two additional ways. The number of actors
using, or having a say in decisions about, a global resource is usually larger than
is the case for local resources, and these actors are usually much more heteroge-
neous. Both of these factors can affect the level of cooperation likely to be
achieved in designing and complying with rules.

The literature on local common-pool resources suggests that a greater num-
ber of resource users does not necessarily impede cooperation (Ostrom, 1990),
even though this may increase costs of devising, monitoring, and enforcing the
rules. It also may make it necessary to design nested sets of institutions rather
than a single layer. The literature on cooperation in international arenas, how-
ever, suggests that cooperation is less likely with a larger number of actors. These
actors often include not only countries that are sovereign decision makers, but
also a large number of nonstate actors that play important roles (Benedick, 1991;
Mitchell, 1995; Vogel, 1986). The institutions granting these nonstate actors ac-
cess to the political decision-making process also may play an important role in
determining the potential for cooperation (DolSak, 2001; International Human
Dimensions Program, 1999; Weaver and Rockman, 1993; Young, 1997).

Heterogeneity of resource users may not have the same effects on local com-
mon-pool resources and on international resources. The literature on local com-
mon-pool resources suggests different, even opposing effects of heterogeneity
among actors on cooperation. It has been argued that heterogeneity will induce
cooperation (Olson, 1965) and that it will impede cooperation (Libecap, 1995). In
empirical research, heterogeneity has been found to be a difficulty that users fre-
quently are able to overcome so as to manage a common-pool resource (Lam,
1998; Varughese and Ostrom, 2001). This issue is discussed further by Bardhan
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and Dayton-Johnson (Chapter 3). However, studies at the international level, es-
pecially studies of international peace and provision of international public goods,
suggest that heterogeneity induces cooperation (Martin, 1993, 1995). Although
most scholars agree that heterogeneity of resource users makes a difference, con-
siderably more work is needed to clarify this concept and its effects.!”

It has become increasingly clear that global and local common-pool resources
are not only analytically similar, but interrelated. The use of resources at the local
level affects international and global resources, and vice versa. Thus devising the
rules for using international and global resources requires a careful examination
of local characteristics of resource use. For example, to devise a workable inter-
national regime for the use of global atmosphere as a sink for greenhouse gases, it
is important to understand that different resource users emit various greenhouse
gases for various reasons, that these uses cannot all be measured with the same
degree of reliability, and that different resource users have drastically different
capabilities to reduce their resource use. Many of these issues of linkage and
interplay among institutions at different scales are discussed more fully in Chap-
ters 8 and 9.

Cost of Measurement

To devise effective institutions that limit the use of common-pool resources
so that they do not suffer congestion, overuse, or destruction, one needs to be able
to measure the quantity and location of resource units. Common-pool resources
vary substantially from one another in the reliability and cost of measuring cur-
rent stocks and flows and predicting future conditions. Schlager and colleagues
(1994) identity two physical attributes of resources that have a strong impact on
the ease of measurement: the capability for storage and the mobility of resources.
Storage (for example, a dam on a water distribution system) allows managers and
users to measure the stock of a resource and to allocate its use over time in light of
good information about what is currently available. Mobile resources, such as
wildlife and undammed river water, are much harder to measure and account for
than stable resources, such as forests and pasture lands. Again, the mobility of the
resource makes measurement, and thus management, of wildlife much more dif-
ficult than stable resources.

The Search for Effective Institutions

Devising better ways of governing resource systems will continue to be a
major issue in the new century. Climate change, loss of biodiversity, ozone deple-
tion, the widespread dispersal of persistent pollutants, and most other environ-
mental problems involve the commons. Practitioners at international, national,
regional, and local levels will continue to seek solutions and to debate the appro-
priate roles for government, private, and community ownership of natural re-
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sources. Meanwhile, considerable scientific uncertainty exists about how various
property regimes and associated institutional forms affect resource sustainability.

The best available knowledge strongly suggests that the search for a single
best strategy will be futile. The best tool for sustainable management of a com-
mon-pool resource depends on the characteristics of the resource and of the users.
Substantial agreement is slowly evolving that multiple institutional strategies are
needed given the wide diversity of threatened physical and biological resources.
It requires substantial ingenuity to design institutions that cope effectively with
the attributes of a particular resource given the larger macro-political institutions,
culture, and economic environment in which that resource is embedded. With
improved understanding, it may become possible to diagnose resource use situa-
tions well enough to separate promising institutional forms from those unlikely to
achieve desired goals and thus provide useful scientific information to supple-
ment ingenuity.

Analysis of the performance of a broad array of policy options at diverse
levels of organization will be required to advance our knowledge. Analysis is
proceeding from the early, rough classification of a few major categories of prop-
erty rights regimes toward more refined typologies, from bivariate propositions
about which institutional forms work better to more complex theories that take
contextual differences into account, and from analyses at a single level of social
organization to those that take into account linkages among institutional forms at
different levels. An important advance was the idea that institutions face major
design challenges (e.g., fit with resource characteristics, monitoring the resource
and the users, enforcement of rules). This led to a search for robust “design prin-
ciples” (Ostrom, 1990). Outcomes may be more dependent on the ability of insti-
tutions to meet design challenges than on institutional attributes such as the type
of property rights they establish. We discuss these issues in more detail in Chap-
ter 13.

Furthermore, recognition is growing that institutional performance may be
assessed using multiple evaluative criteria, including efficiency, sustainability,
and equity. The criterion of economic efficiency focuses on the relationship of
total individual and social benefits to total individual and social costs. Even
though it is often difficult to measure social benefits and costs, the conceptual
unerpinning for efficiency analysis is clear. An institutional arrangement is con-
sidered economically efficient if no reallocation of resources will improve the
welfare of some individuals affected by the resource without making someone
else worse off. The criterion of sustainability can be applied to both the resource
and the institutions governing the resource. In regard to the resource,
sustainability refers to the continuance (or even improvement) of the resource
system, facility, or stock that generates the flow of resource units. In regard to an
institution, sustainability refers to the continued use of the institution over time
with adaptation occurring in the day-to-day rules within the context of a stable
constitution. Equity criteria are used to evaluate the distribution of costs and
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benefits either on the basis of the relationship between individuals’ contribu-
tions to an effort and the benefits they derive or on the basis of their differential
abilities to pay. Beyond efficiency, sustainability, and equity, criteria such as
accountability and adaptability are frequently invoked. No institutional arrange-
ment is likely to perform well on all evaluative criteria at all times. Thus, in
practice, some tradeoff among performance criteria is usually involved. Eco-
nomic efficiency has frequently dominated the policy debate, but concerns of
equity and sustainability of the resource may be more important to those directly
affected by policy proposals.

STRUCTURE OF THE BOOK

An overview of a vibrant field of research can be organized in many ways.
We have chosen to begin with chapters that review the most venerable traditions
of research in the field and that at the same time display the diversity of method-
ological and theoretical tools that have been used to understand the commons.
We hope this will give the reader a sense of the highly interdisciplinary and stimu-
lating nature of the literature. We then move toward emerging topics in the com-
mons literature, including the interplay between markets and other commons in-
stitutions and the problem of understanding the evolving relationships among
local, national, and global institutions. Finally, we move to problems and ap-
proaches that are just on the horizon but that we believe will be central to any
review of our understanding of the commons a decade hence. In our final chapter,
we attempt to synthesize and suggest key problems for further research.

Chapters 2 through 12 provide reviews of key issues affecting the gover-
nance of common-pool resources. Generally, Chapters 2 through 9 summarize
knowledge that has been developed in research over the past 15 years, while
Chapters 10 through 12 give more emphasis to important issues that research has
uncovered but that have not yet received detailed examination.

Chapters 2 through 5 are based on knowledge developed from quite different
research methods. Agrawal (Chapter 2) examines the evidence regarding a num-
ber of empirical generalizations that have been proposed about the operation of
institutions for managing common-pool resources. The chapter relies on evidence
from structured qualitative case comparisons involving moderately large num-
bers of resource management institutions. Bardhan and Dayton-Johnson (Chapter
3) focus on the effects of heterogeneity among resource users, drawing evidence
from quantitative analyses of irrigation systems. Kopelman, Weber, and Messick
(Chapter 4) examine the effects of attributes of resource users, their groups, and
the tasks they face by reviewing findings from experimental studies involving
simulated common-pool resource users. Falk, Fehr, and Fischbacher (Chapter 5)
use formal game theory to develop simple models that can generate empirically
observed phenomena from a few behavioral assumptions. In addition to address-
ing important substantive issues in the theory of common-pool resource use, these
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chapters illustrate the variety of disciplines and research approaches that are con-
tributing to knowledge in the field and the kinds of knowledge that can come
from these disciplines and approaches.

Chapters 6 and 7 focus on what has been learned from policy experiments
with two classes of property rights regimes: tradable environmental allowances
and community property. Tietenberg (Chapter 6) examines the variety of tradable
permits arrangements that have been used to govern air and water emissions and
access rights in fisheries. He discusses both expectations from economic theory
and results in practice, summarizes the factors associated with variations in out-
comes, and discusses possible reasons for the observed outcomes. Rose (Chapter
7) considers tradable environmental allowances and common property as ideal
types of property rights and offers a number of empirically based hypotheses
about the conditions favoring success of each institutional type.

Chapters 8 and 9 address key issues of scale and linkage across institutions.
Young (Chapter 8) presents a classification of cross-scale linkages and examines
the evidence on their operation in land use and sea use. He offers conclusions
about the strengths and weaknesses of larger and smaller scale units and the
tradeoffs involved in vesting powers at the different scales. Berkes (Chapter 9)
draws on the case literature to discuss conditions under which involvement by the
state facilitates or impedes the operation of local institutions. He then discusses
several institutional forms with the potential to improve cross-scale linkages.

Chapters 10 through 12 raise issues that have not as yet received the con-
certed research attention they deserve. Wilson (Chapter 10) discusses the history
of scientific fisheries management to raise issues about the appropriate roles of
standard science and local knowledge in resource management and about the
effect of scientific uncertainty on the ability to use deterministic scientific models
as a main management tool. McCay (Chapter 11) addresses several issues of
process that have not received much research attention in the literature on com-
mon-pool resources, though they have received attention in other contexts. These
include getting environmental issues on the agendas of decision-making bodies,
the conflict management roles of institutions, problems of deliberative process in
environmental institutions, and the uses of incremental change in resource man-
agement. Richerson, Boyd, and Paciotti (Chapter 12) discuss resource manage-
ment institutions from the perspective of cultural evolutionary theory. They
present a dual inheritance theory of culture that is applicable to institutions, dis-
cuss how important empirical regularities about commons institutions fit this
theory, and identify a set of as-yet unexplored hypotheses that flow from the
theory.

Finally, Chapter 13 provides an overview of the current state of knowledge
about the potential of institutional design to help human groups avoid tragedies of
the commons. It characterizes the development of common-pool resource man-
agement as a research field, summarizes some key substantive lessons that have
been learned to date, and identifies the practical challenges of institutional design
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that have been uncovered by research. Finally, it suggests directions for future
research, including further development of some ongoing lines of research and
new attention to four critical but understudied issues: understanding the dynam-
ics of resource management institutions, extending insights to more kinds of com-
mon-pool resources, understanding the effects of context on institutions, and un-
derstanding the operation of linkages across institutions.

NOTES

1 In thinking about environmental concern, it has been useful to distinguish self-interest, con-
cern with the welfare of other humans, and concern with other species, ecosystems, and the biosphere
itself (Stern et al., 1993).

2 Inaparallel argument, Axelrod (1997) suggests that game theory provides an Escherichia coli
for the social sciences—an ideal experimental organism. We prefer the analogy to Drosophila
melanogaster. E. coli has been studied primarily in the laboratory. Drosophila has been investigated
both in the laboratory and in the field, and has been a key organism for making the link between the
two (Dobzhansky et al., 1977; Rubin and Lewis, 2000). Thus it provides a closer parallel to the role
the problem of the commons plays in the social sciences.

3 See Hardin’s own discussion of the impact of his earlier article (Hardin, 1998).

4 The first bibliography on common-pool resources was started in 1985 by Martin (1989, 1992).
In 1993 Hess developed a computerized database on common-pool resources and incorporated the
earlier citations. She has continued building the bibliographic database through systematic searches
(Hess, 1996a, 1996b, 1999). As of April 2001, 29,800 citations were in the Common-Pool Resources
database. A searchable online version of this database is available at: http://www.indiana.edu/~iascp/
Iforms/searchcpr.html.

5 This conference was cosponsored by the National Research Council, the U.S. Agency for
International Development, the Ford Foundation, and the World Wildlife Fund. At about the same
time as the NRC Panel on Common Property Resource Management was organized, Acheson and
McCay organized two symposia and one workshop to bring together anthropologists from diverse
subfields to examine the meaning of the concept “the commons” and to draw on the tools of sociocul-
tural, economic, and ecological anthropology to examine basic questions of the commons (see McCay
and Acheson, 1987b).

6 Hardin’s argument is quite similar to the position held until recently by most evolutionary
theorists: that selfish strategies would always obtain higher returns than reciprocal or cooperative
strategies and drive out through competition any strategies other than selfish strategies. However, this
view is losing its dominance. See Sober and Wilson (1998) and the discussion in Chapter 12.

7 A “game of chicken” can be illustrated with two drivers rapidly driving toward each other in
a single lane. They both realize they will collide unless at least one swerves, so that they miss each
other. Each prefers that the other swerves. The choice facing each is to go straight or swerve. If both
go straight, they crash. The best joint outcome is for one to go straight and the other to swerve, but one
player obtains more than the other in this outcome. The “assurance game” (also called “stag hunt”)
can be illustrated with two hunters following a stag. Catching the stag requires a joint effort of both,
which yields the best joint outcomes. When a rabbit approaches the two hunters, they both face a
temptation to catch a rabbit, which either can do alone, rather than chasing a stag with the uncertain
help of the other. Going jointly for a stag is surely rational, but if the hunters have any reasons to
doubt the effort of each other, then it is better to turn and start hunting a rabbit. For detailed discussion
of the differences among these three types of games as applied to common-pool resources, see Ostrom
et al. (1994).

8 The panel was composed of Daniel W. Bromley, David H. Feeny, Jere L. Gilles, William T.
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Gladstone, Barbara J. Lausche, Margaret A. McKean, Ronald J. Oakerson, Elinor Ostrom, Pauline E.
Peters, C. Ford Runge, and James T. Thomson.

9 Itis hoped that the revisits can be scheduled at least every 5 years so as to observe changes in
forest extent, biomass, and biodiversity as well as any demographic, economic, or institutional change
that may have occurred (see Ostrom, 1998).

10 This is, of course, an analytical distinction. Behaviorally, an individual faces a resource and
the institutions that are used to manage that resource (if any) at the same time, so the attributes that
affect individual choice are derived from both the resource and the institutions. In examining theory
and in proposing policies, the distinction is important because interventions are far more likely in
regard to the institutional variables than in regard to the underlying attributes of the resource.

11 Given the wide diversity of rules used in practice, each of these categories includes very
diverse institutions. The classification is a first cut and analysts will find it useful for some purposes.
For others, one needs to know precisely the rules being used for controlling access and making other
choices about the resource.

12 Schnaiberg (1980) discusses the use of the biophysical environment as a source or as a sink.

13 This attribute was posed initially by Samuelson (1954) as a way to divide the world of goods
into two classes: private consumption goods and public consumption goods. Private goods are
subtractable, public goods are not.

14 Musgrave, like Samuelson (1954), also used one attribute—exclusion—as a way of dividing
the world into two types of goods: private and public. Having demonstrated that the market had
desirable properties when used in relationship to private goods, a key theoretical debate among econo-
mists during the 1950s focused on the question of conditions leading to market failure. For some time,
scholars tried to classify all goods, resources, and services into those that could be called “private
goods” and were best provided by a market and those that could be called “public goods” and were
best provided by a government. The recognition that there were multiple attributes of goods and
resources that affect the incentives facing users came about gradually as the dichotomies posed by
Samuelson and Musgrave proved to be theoretically inadequate to the task of predicting the effect of
institutional arrangements (see Chamberlin, 1974; Ostrom and Ostrom, 1977; Taylor, 1987).

15 See Schlager and Ostrom (1992) for a discussion of the bundle of rights that may be involved
in the use of common-pool resources.

16 As already noted, cost of exclusion is only partially an attribute of the resource. Although
resource characteristics matter (e.g., exclusion is more difficult in an ocean fishery than in a lake),
cost of exclusion also is affected by available technology and various other attributes of user groups
and their institutions.

17 Keohane and Ostrom (1995), for example, focus on four types of heterogeneity: heterogeneity
in capabilities, in preferences, in information and beliefs, and in institutions. In addition to these
types, current debates on devising instruments for global climate change policy suggest that heteroge-
neity in the extent of the past use of the resource also plays an important role.
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PART I

RESOURCE USERS, RESOURCE
SYSTEMS, AND BEHAVIOR IN THE
DRAMA OF THE COMMONS

approaches to the question of how characteristics of the users of common-

pool resources affect the way in which the drama of the commons unfolds
and is resolved. These approaches include predictions derived in a top-down fash-
ion from formal (game) theory (Chapter 5) and predictions induced in a more
bottom-up fashion from observed behavioral regularities in controlled laboratory
studies (Chapter 4) or in field studies (Chapter 3). The conclusions reached by
these investigations add a level of complexity or contingency to the picture of
behavior in commons situations drawn in this volume. In particular, they show
the need to consider the effects of user characteristics (e.g., inequity aversion or
economic heterogeneity) in conjunction with resource system characteristics (e.g.,
size, definition of boundaries) and task characteristics (e.g., the possibility of
communication and sanctioning institutions). Chapter 2 makes a strong case for
the need to study not just main effects but also the interactions between the classes
of variables that have been identified as bearing a causal relationship with suc-
cessful commons management and sustainability.

In their analyses of the effects of user characteristics, the chapters in Part I
illustrate the relative strengths and complementary contributions that different
academic disciplines bring to the table. Falk, Fehr, and Fischbacher (Chapter 5)
demonstrate the power of the optimization framework of economic modeling that
provides equilibrium predictions of behavior under a range of assumptions about
user and task characteristics, which are operationalized as parameters in the opti-
mization function. Falk et al. show that, in skillful hands, such models can ac-
count for a broad range of stylized facts obtained in carefully controlled labora-
tory experiments with a small number of parameters. Although elegant and

The chapters in Part I of the book illustrate some qualitatively different
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mathematically tractable, the top-down modeling of economics focuses solely on
the prediction of behavior.

Theory building in other social sciences and particularly in psychology, on
the other hand, is a more data-driven and less elegant enterprise, which has as its
goal not only prediction but also explanation of observed behavior. Theory and
research thus focus on the processes that give rise to observed behavior. It is this
focus on explanation and process that leads psychologists to study a broader range
of dependent measures (e.g., not just the magnitude of withdrawals from com-
mon-pool resources, but also users’ justifications of such withdrawals as well as
judgments of fairness). Kopelman, Weber, and Messick (Chapter 4) provide a
very useful classification and road map to the effects of a large number of user
and user group characteristics and situational variables that have been shown to
affect behavior in commons dilemmas. Agrawal’s critical analysis and synthesis
of political science field studies of commons management regimes (Chapter 2)
includes user group characteristics as well as resource system characteristics, in-
stitutional arrangements, and characteristics of the external environment. In all
instances, he finds that the effect of these variables on sustainability of the com-
mons is configural. The effect of even a basic characteristic such as user group
size or heterogeneity depends on a range of other contextual and mediating fac-
tors. Closed-form solutions for models that would attempt to incorporate all of
these variables into a prediction equation would be hard to come by. Neverthe-
less, awareness of these effects and causal explanations of their origin are of both
theoretical and practical importance to researchers, resource users, and policy
makers.

In their review of the effects of economic heterogeneity among water re-
source users on commons dilemma outcomes, Bardhan and Dayton-Johnson
(Chapter 3) illustrate the utility of focusing on process-level explanations of be-
havior and the importance of checking the predictions of economic theory against
observed regularities (in their case, regularities observed in large-n field studies).
The authors draw some careful distinctions between different processes by which
economic heterogeneity might affect the resolution of common-pool resource
management dilemmas (e.g., effects on incentives for cooperation versus effects
on social norms and sanctions; effects on choice of institutions versus effects on
their implementation and enforcement). Such distinctions allow them to reconcile
apparently contradictory predictions about the effect of economic heterogeneity
made by different theories. In their evaluation of the explanatory potential of
these alternative process explanations for behavior observed in several interna-
tional field studies, Bardhan and Dayton-Johnson show that some mechanisms
(e.g., “Olson effects””) may have greater theoretical plausibility than practical re-
ality.

Agrawal (Chapter 2) explicitly addresses the relationship between theory-
driven and data-driven research approaches. He argues that the two are not just
synergistic in the insights they provide, but that they require each other at an
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operational level. In particular, given the large number of variables that have
been identified as affecting sustainability in some form and their even more nu-
merous potential interactions, a top-down approach driven by theory seems to be
necessary to guide the design, execution, and analysis of field studies in ways that
make maximal use of scarce empirical research resources.

In summary, the following four chapters provide us with a rich account of the
way in which user and user group characteristics interact with resource system
characteristics and affect the processes by which institutions are crafted, the types
of institutions that emerge, the degree to which they are implemented success-
fully, and the way in which resulting conflicts are resolved. In combination, they
show us that much has been learned over the past 15 years, with some substantive
insights and—perhaps more importantly—significant methodological and meta-
theoretical insights. They also provide us with a road map to yet unresolved ques-
tions of commons management design and with an appreciation that complex
problems have highly contingent solutions which, in turn, require cross-disciplin-
ary cooperation.
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Common Resources and
Institutional Sustainability

Arun Agrawal

his chapter focuses on the large body of empirical work on common prop-

erty. Its objective is delineate some of the most significant accomplish-

ments of this literature, discuss some of its continuing deficiencies, and
highlight shifts in research approaches and methods that can help address existing
weaknesses. In an enduring achievement, scholars of common property have
shown that markets or private property arrangements and state ownership or man-
agement do not exhaust the range of plausible institutional mechanisms to govern
natural resource use. But the documentation and theoretical defense of this in-
sight has rested chiefly on the analysis and examination of hundreds of separate
case studies of successful common-pool resource governance. Each such study
has generated different conclusions about what counts in “successful” resource
management. The multiplicity of causal variables, and the lack of attention to
how the observed effects of these variables depend on the state of the context, has
created significant gaps in explanations of how common property institutions
work. Addressing these gaps will require important shifts in how scholars of com-
mons conduct their research.

Such a shift is important because common property institutions continue to
frame how natural resources are governed in many countries throughout the world.
In addition, national governments in nearly all developing countries have turned
to local-level common property institutions in the past decade as a new policy
thrust to decentralize the governance of the environment. This shift in policy is no
more than a belated recognition that sustainable resource management can never
be independent of sustainability of collective human institutions that frame re-
source governance, and that local users are often the ones with the greatest stakes
in sustainability of resources and institutions. But until as late as the 1970s, writ-
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ings about common property endowed their object of study with an antiquated
flavor. Portrayals of the most famous example, the English Commons and their
enclosures (Ault, 1952; Baker and Butlin, 1973; Thirsk, 1966; Yelling, 1977),
suggested, if only by implication, that common property is a curious holdover
from the past that was destined to disappear in the face of trends toward modern-
ization.! To many observers, placing common property in the historical past
seemed so obvious as to be natural.

The most sustained theoretical engagement with community and communal
forms of life, occurring as it did toward the end of the nineteenth century, gave
further credence to the idea that the disappearance of norms of community and
forms of communal life is an integral if perhaps regrettable part of progress. Theo-
rists of the time, among them Auguste Comte, Emile Durkheim, Karl Marx,
Herbert Spencer, Ferdinand Tonnies, and Max Weber, wrote about the effects of
industrialization on existing social arrangements, and gave theoretical expression
to their observations. The dire tone many of them adopted as they theorized their
concerns about the future of community came to constitute further evidence con-
firming an implicitly teleological theory of social change where communities and
communal arrangements that governed social interactions inevitably would dis-
appear over time.?

Similarly, the ethnographic work of many anthropologists sometimes de-
scribed cooperative arrangements for managing rural resources, or resources
owned by indigenous peoples. It implicitly implied that such arrangements lay
outside modern life. If historical studies of community located common property
in the past, contemporary work by anthropologists located the commons in
nonmodern, nonwestern societies. Undoubtedly, sophisticated ethnographic
analysis has contributed immensely to the current state of our knowledge about
how common property institutions work. But it has also hinted despite itself,
simply by virtue of its subject matter, that common property may be no more than
the institutional debris of societal arrangements that somehow fall outside moder-
nity.>

Therefore, it would be fair to say that for much of the twentieth century, the
dominant theoretical lenses that have framed how social scientists view peasants
and rural life have helped distort analytical vision so as to impart to community
and communal forms of sociality only residual vigor, a transitional existence, and
an exotic attraction. Economic and political power have been seen to rest on an
urban-industrial social organization and the simultaneous eclipse of rural life. It
should scarcely surprise that those writing about postcolonial states found them
undertaking policies that would undermine rural communities by promoting fast-
paced development and rapid urbanization (Bates, 1981). The effects of emerging
and spreading market relations similarly were seen to assist the vast movement of
history by promoting the pursuit of individual self-interest or contractual obliga-
tions, and destroying community ethic and customary rules.*
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These background beliefs about peasants, communities, rural life, and their
future have had quite specific implications for environmental conservation. As a
number of analysts have pointed out, dominant beliefs structuring environmental
policies until as late as the 1980s held that markets and states were the appropri-
ate institutional means to address externalities stemming from the public goods
nature of resources. Many scholars have held that only through a recourse to
these institutional arrangements would it become possible to promote sustainable
resource use.> Many still do.

However, discussions over what kind of institutional arrangements account
for sustainable resource use have undergone a remarkable change since the mid-
1980s. The shift has occurred in part as a response to developments in the field of
noncooperative game theory (Falk et al., this volume:Chapter 5; Fudenberg and
Maskin, 1986; Schotter, 1981; Sugden, 1984, 1989), but more directly as a result
of the explosion of work on common property arrangements and common-pool
resources (Berkes, 1989; McCay and Acheson, 1987; National Research Council,
1986; Ostrom, 1990). New understandings of resource institutions take common
property as a viable mechanism to promote sustainable resource management.
The work of scholars of common property has thus forced home a much-needed
corrective to general policy prescriptions of privatization. This achievement can-
not and should not be underrated. Scholars of common property, by shifting the
focus of their investigations toward the analytical and structural elements that
comprise successful management of the commons, have been in the vanguard of
the bearers of the message that the commons and the community are an integral
and indispensable part of contemporary efforts to conserve environmental re-
sources. They have rewritten the text on how the environment should be gov-
erned.

Scholarship on common property spans many disciplines. Anthropologists,
resource economists, environmentalists, historians, political scientists, and rural
sociologists among others have contributed to the flood of writings on the sub-
ject. More recent empirical work on the commons draws significantly from theo-
ries of property rights and institutions.® It also uses many other approaches eclec-
tically, including political ecology and ethnography. Using detailed historical and
contemporary studies, writings on the commons have shown that resource users
often create institutional arrangements and management regimes that help them
allocate benefits equitably, over long time periods, and with only limited effi-
ciency losses (Agrawal, 1999a; McKean, 1992a; Ostrom, 1992). Much of this
research typically has focused on locally situated small user groups and commu-
nities.”

Of course, not all users of common-pool resources protect their resources
successfully. Outcomes of experiences of commons management are highly vari-
able. Documentation of the performance of regimes of local resource manage-
ment provides us with many cases of successful local management of common-
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pool resources. In light of this knowledge, scholars and policy makers are less
likely to propose central state intervention, markets, or privatization of property
rights over resources as a matter of course. Rather, many scholars examine the
conditions under which communal arrangements compare favorably with private
or state ownership, even on efficiency criteria, but especially where equity and
sustainability are concerned. Other scholars of commons and some institutional
theorists question the familiar trichotomy of private, communal, and state owner-
ship and instead focus more directly on underlying rights and powers of access,
use, management, exclusion, and transferability that are conferred through rules
governing resources.? The work initiated and carried out by scholars of common
property parallels important developments in the world of policy making and
resource management. Governments in more than 50 countries, according to a
recent survey on national forestry policies (Food and Agriculture Organization,
1999), claim to be following new initiatives that would devolve some control
over resources to local users.

In synthesizing the extensive empirical work that has occurred over the past
two decades, this chapter draws on rich descriptions of particular cases, compara-
tive studies, and insights from works on social scientific methods to suggest how
it might be possible to develop plausible causal mechanisms to link outcomes
with causal variables. An enormous experimental and game theoretic literature
also has begun to inform our understanding of how humans act under different
incentive structures (see Falk et al., this volume:Chapter 5; Kopelman et al., this
volume:Chapter 4). But the most valuable resources for this chapter are studies
whose conclusions are based on explicit comparisons using relatively large
samples of cases (Baland and Platteau, 1996; Ostrom et al., 1994; Pinkerton,
1989; Pinkerton and Weinstein, 1995; Sengupta, 1991; Tang, 1992).

The exact definitions of terms such as efficiency, equity, or sustainability
that characterize outcomes related to common-pool resource management are be-
yond the scope of this chapter.® However, it might be useful to indicate that by
“sustainability on the commons,” I primarily have in mind the durability of insti-
tutions that frame the governance of common-pool resources. Such a general
view of sustainability is justified because few studies of the commons provide
rigorous measures of their dependent variables. To use a strict definition of
sustainability, therefore, is likely to make comparisons across studies difficult. At
the same time, it must be admitted that most writings on the commons implicitly
define successful institutions as those that last over time, constrain users to safe-
guard the resource, and produce fair outcomes.!?

The next section begins by focusing on three comprehensive attempts to pro-
duce theoretically informed generalizations about the conditions under which
groups of self-organized users are successful in managing their commons dilem-
mas.!! These studies are Wade ([1988] 1994), Ostrom (1990), and Baland and
Platteau (1996).!% T examine the robustness of their conclusions by comparing
them with findings that a larger set of studies of the commons has identified.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/10287

The Drama of the Commons

ARUN AGRAWAL 45

Many of the conclusions of scholars of common property closely match theo-
retical generalizations in the literature on collective action and institutional analy-
sis.!3 But just as institutional analysts and theorists of collective action provide
inferences that are sometimes in tension, scholars of common property also high-
light outcomes and causal connections that often run counter to each other. One
significant reason for divergent conclusions of empirical studies of commons is
that most of them are based on the case study method. The multiplicity of re-
search designs, sampling techniques, and data collection methods present within
each study can be welcomed on the grounds that a hundred flowers should bloom;
it also means that careful specification of the contextual and historical factors
relevant to findings, systematic tests of findings, and comparisons of postulated
causal connections have been relatively few. In analyzing the mostly case study-
based empirical literature on the commons, the following section focuses on some
of the typical problems of method that plague many studies of self-organized
resource management institutions. I suggest that studies of the commons need to
be especially attentive to areas in which case analysis is deficient, explicitly high-
light the objectives of their studies, and explain the advantages of adopting a case
study approach. The subsequent section proposes possible complementary meth-
ods and areas of emphasis for further research on common property.'#

The main argument of the paper is that existing studies of sustainable institu-
tions around common-pool resources suffer from two types of problems. The first
is substantive—many scholars of commons have focused narrowly on institu-
tions around common-pool resources. Such a focus on institutions is understand-
able in light of the objective of showing that common property arrangements can
result in efficient use, equitable allocation, and sustainable conservation. But it
comes at a cost. The cost is the lack of careful analysis of the contextual factors
that frame all institutions and that affect the extent to which some institutions are
more likely to be effective than others. The same institutional rules can have
different effects on resource governance depending on variations in the biophysi-
cal, social, economic, and cultural contexts. Because existing studies of com-
mons are relatively negligent in examining how aspects of the resource system,
some aspects of user group membership, and the external social, physical, and
institutional environments affect institutional durability and long-term manage-
ment at the local level, we need new work that considers these questions explic-
itly (but see Lam, 1998; Ostrom, 1999; Ostrom et al., 1994; and Tang, 1992).

The second problem relates to methods and is more fundamental. Given the
large number of factors, perhaps as many as 35 of them (see the next section), that
have been highlighted as being critical to the organization, adaptability, and
sustainability of common property, it is fair to suggest that existing work has not
yet fully developed a theory of what makes for sustainable common-pool re-
source management. Systematic tests of the relative importance of factors impor-
tant to sustainability, equity, or efficiency of commons are relatively uncommon
(but see Bardhan and Dayton-Johnson, this volume:Chapter 3 and Lam, 1998).
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Also uncommon are studies that connect the different variables they identify in
causal chains or propose plausible causal mechanisms. Problems of incomplete
model specification and omitted variables in hypothesis testing are widespread in
the literature on common property. These problems of method often characterize
even those writings that claim to address problems of substance.!> Therefore, it is
likely that many conclusions from case studies of common-pool resource man-
agement and even from comparative studies of the commons are relevant primar-
ily for the sample under consideration, rather than applying more generally.

Of course, there are good reasons for the existence of these problems in
studies of sustainability on the commons. Some of these reasons have to do with
difficulties of data availability and collection, regional and area expertise of those
who study the commons, disciplinary allegiances, and the tendency in single case
studies to select instances of successful common-pool resource management. But
these reasons do not obviate the need for a more viable and compelling theory of
common-pool resource management. Such a theory is even more important today
because of the increasing number of policy experiments in commons manage-
ment that are under way. These policy experiments, and their vast human and
territorial coverage, make it imperative that scholars of the commons squarely
confront two critical questions: (1) Which of the lessons learned from current
studies are sufficiently reliable to help diagnose institutional malfunctioning?;
and (2) How can studies of common property contribute reliably to greater equity
and justice in the implementation of revised institutional arrangements?

ANALYSES OF SUSTAINABLE MANAGEMENT
OF COMMON-POOL RESOURCES

Of the significant number of comparative studies on the commons, I have
chosen the book-length studies by Wade ([1988] 1994), Ostrom (1990), and
Baland and Platteau (1996). Two of them, by Wade and Ostrom, appeared more
than a decade ago, and can be seen as the advance guard of a veritable flood of
new writings on the commons that have put an end to the notion that common
property is a historical curiosity. The main positive lessons I derive by comparing
these authors are how they show that under some combinations of frequently
occurring conditions, members of small groups can design institutional arrange-
ments that help sustainable management of resources. They go further and iden-
tify the specific conditions that are most likely to promote local self-management
of resources. Not only that, they use theoretical insights to defend and explain the
empirical regularities they find.

It would be fair to say that each of the three books is a careful and rigorous
conversation between theory and empirical investigation because of their atten-
tion to theoretical developments at the time of writing, their effort to relate theory
to the cases they examine, and their contributions to common property theory.
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They all use a large body of empirical materials to test the validity of the theoreti-
cal insights they garner. Although the three books embody very different ap-
proaches to empirical comparative research, and rely on very different kinds of
data, their concern for being empirically relevant and holding theory accountable
to data is evident. For this paper, one of the most appealing aspects of their argu-
ment is that after wide-ranging discussion and consideration of many factors,
each author arrives at a summary set of conditions and conclusions he or she
believes to be critical to sustainability of commons institutions. Together, their
conclusions form a viable starting point for the analysis of the ensemble of fac-
tors that account for sustainable institutional arrangements to manage the com-
mons. But a discussion of their conclusions and some of the implications of their
work also demonstrates that their propositions about sustainability on the com-
mons need to be supplemented.

Because there is no single widely accepted theory of what makes common
property institutions sustainable, it is important to point out that differences of
method are significant among these three authors. Wade relies primarily on data
he collected from South Indian villages in a single district. His sample is not
representative of irrigation institutions in the region, but at least we can presume
that the data collection in each case is consistent. To test her theory, Ostrom uses
detailed case studies that other scholars generated. The independent production
of the research she samples means that all her cases may not have consistently
collected data. But she examines each case using the same set of independent and
dependent variables. Baland and Platteau are more relaxed in the methodological
constraints they impose on themselves. To motivate their empirical analysis, they
use a wide-ranging review of the economic literature on property rights and the
inability of this literature to generate unambiguous conclusions about whether
private property is superior to regulated common property. But to examine the
validity of their conclusions, they use information from different sets of cases. In
an important sense, the “model specification” is incomplete in each test (King et
al., 1994).

Wade’s (1994) important work on commonly managed irrigation systems in
South India uses data on 31 villages to examine when it is that corporate institu-
tions arise in these villages and what accounts for their success in resolving com-
mons dilemmas.'® His arguments about the origins of commons institutions point,
in brief, toward environmental risks as being a crucial factor. But he also pro-
vides a highly nuanced and thoughtful set of reasons about successful manage-
ment of commons. According to Wade, effective rules of restraint on access and
use are unlikely to last when there are many users, when the boundaries of the
common-pool resource are unclear, when users live in groups scattered over a
large area, when detection of rule breakers is difficult, and so on (Wade, 1988:
215).17 Wade specifies his conclusions in greater detail by classifying different
variables under the headings of resources, technology, user group, noticeability,
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relationship between resources and user group, and relationship between users
and the state (1988:215-216).!8 The full set of conditions that Wade considers
important for sustainable governance are listed in Box 2-1.

In all, Wade finds 14 conditions to be important in facilitating successful
management of the commons he investigates.!” Most of his conditions are gen-
eral statements about the local context, user groups, and the resource system, but
some of them are about the relationship between users and resources. Only one of
his conditions pertains to external relationships of the group or of other local
factors.

BOX 2-1
Facilitating Conditions Identified by Wade

(1) Resource system characteristics
(i) Small size
(i) Well-defined boundaries
(2) Group characteristics
(i) Small size
(ii) Clearly defined boundaries
(iii) Past successful experiences—social capital
(iv) Interdependence among group members
(1 and 2) Relationship between resource system characteristics and
group characteristics
(i) Overlap between user group residential location and resource
location
(ii) High levels of dependence by group members on resource sys-
tem
(3) Institutional arrangements
(i) Locally devised access and management rules
(i) Ease in enforcement of rules
(iii) Graduated sanctions
(1 and 3) Relationship between resource system and institutional ar-
rangements
(i) Match restrictions on harvests to regeneration of resources
(4) External environment
(i) Technology: Low-cost exclusion technology
(i) State:
(a) Central governments should not undermine local authority

SOURCE: Wade (1988).
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Studies appearing since Wade’s work on irrigation institutions have added to
his list of factors that facilitate institutional success, but some factors have re-
ceived mention regularly. Among these are small group size, well-defined bounds
on resources and user group membership, ease in monitoring and enforcement,
and closeness between the location of users and the resource. Consider, for ex-
ample, the eight design principles that Ostrom (1990) lists in her defining work
on community-level governance of resources. She crafts these principles on the
basis of lessons from a sample of 14 cases where users attempted, with varying
degrees of success, to create, adapt, and sustain institutions to manage the com-
mons. A design principle for Ostrom is “an essential element or condition that
helps to account for the success of these institutions in sustaining the [common-
pool resources] and gaining the compliance of generation after generation of ap-
propriators to the rules in use” (1990:90). She emphasizes that these principles do
not provide a blueprint to be imposed on resource management regimes. Seven of
the principles are present in a significant manner in all the robust commons insti-
tutions she analyzes. The eighth covers more complexly organized cases such as
federated systems.

Although Ostrom lists eight principles, on closer examination the number of
conditions turns out to be larger. For example, her first design principle refers to
clearly defined boundaries of the common-pool resource and of membership in a
group, and is in fact listed as two separate conditions by Wade. Her second prin-
ciple, similarly, is an amalgam of two elements: a match between levels of re-
strictions and local conditions, and between appropriation and provision rules.
Ostrom thus should be seen as considering 10, not 8, general principles as facili-
tating better performance of commons institutions over time (see Box 2-2).

A second aspect of the design principles, again something that parallels
Wade’s facilitating conditions, is that most of them are expressed as general fea-
tures of long-lived, successful commons management rather than as relationships
between characteristics of the constituent analytical units or as factors that de-
pend for their efficacy on the presence (or absence) of other variables. Thus,
principle seven suggests that users are more likely to manage their commons
sustainably when their rights to devise institutions are not challenged by external
government authorities. This is a general principle that is supposed to character-
ize all commons situations. The principle says that whenever external govern-
ments do not interfere, users are more likely to manage sustainably. In contrast,
principle two suggests that restrictions on harvests of resource units should be
related to local conditions (rather than saying that the lower [or higher] the level
of withdrawal, the more [or less] likely would be success in management). Thus,
it is possible to imagine certain resource and user group characteristics for which
withdrawal levels should be high, and where setting them at a low level may lead
to difficulties in management. For example, when supplements to resource stock
are regular and high, and user group members depend on resources significantly,
setting low harvesting levels will likely lead to unnecessary rule infractions. Thus
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BOX 2-2
Ostrom’s Design Principles

(1) Resource system characteristics

(i) Well-defined boundaries
(2) Group characteristics

(i) Clearly defined boundaries
(1 and 2) Relationship between resource system characteristics and
group characteristics

None presented as important
(3) Institutional arrangements

(i) Locally devised access and management rules

(i) Ease in enforcement of rules

(iii) Graduated sanctions

(iv) Availability of low-cost adjudication

(v) Accountability of monitors and other officials to users
(1 and 3) Relationship between resource system and institutional ar-
rangements

(i) Match restrictions on harvests to regeneration of resources
(4) External environment

(i) Technology: None presented as important

(i) State:

(a) Central governments should not undermine local authority
(b) Nested levels of appropriation, provision, enforcement, gov-
ernance

SOURCE: Ostrom (1990).

principle two covers a wider range of variations across cases, but at the cost of
some ambiguity. In contrast, principle seven is more definite, but it is easy to
imagine situations where it is likely not to hold.

Finally, most of Ostrom’s principles focus primarily on local institutions, or
on relationships within this context. Only two of them, about legal recognition of
institutions by higher level authorities and about nested institutions, can be seen
to express the relationship of a given group with other groups or authorities.

Baland and Platteau (1996), in their comprehensive and synthetic review of a
large number of studies on the commons, follow a similar strategy as does Ostrom
(1990). Beginning with an examination of competing theoretical claims by schol-
ars of different types of property regimes, they suggest that the core argument in
favor of privatization “rests on the comparison between an idealized fully effi-
cient private property system and the anarchical situations created by open ac-
cess” (Baland and Platteau, 1996:175). Echoing earlier scholarship on the com-
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mons, they emphasize the distinction between open access and common property
arrangements and suggest that when private property regimes are compared with
regulated common property systems (and when information is perfect and there
are no transaction costs), then “regulated common property and private property
are equivalent from the standpoint of the efficiency of resource use” (Baland and
Platteau, 1996:175, emphasis in original).?? Furthermore, they argue, the privati-
zation of common-pool resources or their appropriation and regulation by central
authorities tends to eliminate the implicit entitlements and personalized relation-
ships that are characteristic of common property arrangements. These steps, there-
fore, are likely to impair efficiency, and even more likely to disadvantage tradi-
tional users whose rights of use seldom get recognized under privatization or
expropriation by the state.?!

Their review of the existing literature from property rights and economic
theory leads them to assert that “none of the property rights regimes appears
intrinsically efficient” and that the reasons for which common property arrange-
ments are criticized for their inefficiency can also haunt privatization measures.
Where agents are not fully aware of ecological processes, or are unable to protect
their resources against intruders, or their opportunity costs of degrading the envi-
ronment are low,?? state intervention may be needed to support both private and
common property (Baland and Platteau, 1996:178). In the absence of clear theo-
retical predictions regarding the superiority of one property regime over another,
they argue in favor of attention to specific histories of concrete societies, and
explicit incorporation of cultural and political factors?3 into analysis. Only then
might it be possible to know when people cooperate, and when inveterate oppor-
tunists dominate and make collective action impossible.

After a wide-ranging review of empirical studies of common-pool resource
management, and focusing on several variables that existing research has sug-
gested as crucial to community-level institutions, Baland and Platteau arrive at
conclusions that significantly overlap with those of Wade and Ostrom. Small size
of a user group, a location close to the resource, homogeneity among group mem-
bers, effective enforcement mechanisms, and past experiences of cooperation are
some of the themes they emphasize as significant to achieve cooperation (Baland
and Platteau, 1996:343-345). In addition, they highlight the importance of exter-
nal aid and strong leadership.?*

As is true for Ostrom, several of the factors they list are actually a joining
together of multiple conditions. For example, their third point incorporates what
Wade and Ostrom would count as four different conditions: the relationship be-
tween the location of the users and the resources on which they rely, the ability of
users to create their own rules, the ease with which rules are understood by mem-
bers of the user group and are enforced, and whether rules of allocation are con-
sidered fair. Some of their other conditions also signify more than one variable.
Therefore, instead of 8 conditions, Baland and Platteau should be seen as identi-
fying 12 conditions (see Box 2-3).
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BOX 2-3
Conclusions Presented by Baland and Platteau
as Facilitating Successful Governance
of the Commons

(1) Resource system characteristics
None presented as important
(2) Group characteristics
(i) Small size
(i) Shared norms
(iii) Past successful experiences—social capital
(iv) Appropriate leadership—young, familiar with changing external
environments, connected to local traditional elite
(v) Interdependence among group members
(vi) Heterogeneity of endowments, homogeneity of identities and
interests
(1 and 2) Relationship between resource system characteristics and
group characteristics
(i) Overlap between user group residential location and resource
location
(i) Fairness in allocation of benefits from common resources
(3) Institutional arrangements
(i) Rules are simple and easy to understand
(i) Locally devised access and management rules
(iiiy Ease in enforcement of rules
(iv) Accountability of monitors and other officials to users
(1 and 3) Relationship between resource system and institutional ar-
rangements
None presented as important
(4) External environment
(i) Technology: None presented as important
(i) State:
(a) Supportive external sanctioning institutions
(b) Appropriate levels of external aid to compensate local us-
ers for conservation activities

SOURCE: Baland and Platteau (1996).

The conclusions that Baland and Platteau reach typically are stated as gen-
eral statements about users, resources, and institutions rather than about relation-
ships between characteristics of these constituent analytical units. Only one of
their conclusions is relational: contiguous residential location of group members
and of the resource system. Finally, in comparison to Wade and Ostrom, Baland
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and Platteau pay somewhat greater attention to external forces, such as in their
discussions of external aid, enforcement, and leadership with broad experience.

Box 2-4 summarizes the different conditions that Wade, Ostrom, and Baland
and Platteau have identified as important in promoting sustainable use of com-
mon-pool resources. Even a quick examination of the conditions listed in Box 2-
4 makes evident some of the patterns in the conclusions of these three landmark
studies.? The examples they consider have ample variation on the causal and
dependent variables, and they use this variation to identify a set of conditions that
facilitate greater success on the commons. Whereas Ostrom focuses primarily on
the specifics of institutional arrangements in accounting for successful gover-
nance of the commons, Wade and Baland and Platteau cast a wider net, and incor-
porate noninstitutional variables in their conclusions. The regularities in success-
ful management that they discover pertain to one of four sets of variables: (1)
characteristics of resources, (2) nature of groups that depend on resources, (3)
particulars of institutional regimes through which resources are managed, and (4)
the nature of the relationship between a group and external forces and authorities
such as markets, states, and technology.?®

Characteristics of resources can include, for example, features such as well-
defined boundaries of the resource, riskiness and unpredictability of resource
flows, and mobility of the resource. Characteristics of groups, among other as-
pects, relate to size, levels of wealth and income, different types of heterogeneity,
power relations among subgroups, and experience. Particulars of institutional re-
gimes have an enormous range of possibilities, but some of the critical identified
aspects of institutional arrangements concern monitoring and sanctions, adjudi-
cation, and accountability. Finally, a number of characteristics pertain to the rela-
tionships of the locally situated groups, resource systems, and institutional ar-
rangements with the external environment in the form of demographic changes,
technology, markets, and the state.

The analysis of the information in Box 2-4 reveals several significant ob-
stacles to the identification of a universal set of factors that are critical to success-
ful governance of common-pool resources. Of these, three relate to substantive
issues and two stem from conundrums of method. The missing substantive con-
cerns of these three scholars are examined at greater length in the next section,
which widens the net I cast to examine additional important research on common
property institutions. Unfortunately, attempts to redress substantive issues tend to
exacerbate problems of method that I explain later in the chapter. We have to
contend with the possibility that attempts to create lists of critical enabling condi-
tions that apply universally founder at an epistemological level. Lists of factors
can be only a starting point in the search for a compelling theorization of how
these factors are related to each other and to outcomes. Instead of focusing on
lists of factors that apply to all commons institutions, it is likely more fruitful to
focus on configurations of conditions that contribute to sustainability. The identi-
fication of such configurations requires sharp analytical insights. Such insights
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BOX 2-4
Synthesis of Facilitating Conditions Identified by Wade,
Ostrom, and Baland and Platteau

(1) Resource system characteristics
(i) Small size (RW)
(i) Well-defined boundaries (RW, EO)
(2) Group Characteristics
(i) Small size (RW, B&P)
(ii) Clearly defined boundaries (RW, EO)
(ii) Shared norms (B&P)
(iv) Past successful experiences—social capital (RW, B&P)
(v) Appropriate leadership—young, familiar with changing external en-
vironments, connected to local traditional elite (B&P)
(vi) Interdependence among group members (RW, B&P)
(vii) Heterogeneity of endowments, homogeneity of identities and inter-
ests (B&P)
(1 and 2) Relationship between resource system characteristics and group
characteristics
(i) Overlap between user group residential location and resource loca-
tion (RW, B&P)
(ii) High levels of dependence by group members on resource system
(RW)

are most likely to follow from comparative research that is either based on care-
fully selected cases, or uses statistical techniques to analyze data from multiple
cases after ensuring that the selection of cases conforms to theoretical specifica-
tion of causal connections.

SUPPLEMENTING THE SET OF SUBSTANTIVE FACTORS

The set of factors identified by Wade, Ostrom, and Baland and Platteau is
relatively deficient in considering resource characteristics. Only two aspects of
resource systems find explicit mention by the three authors. Baland and Platteau
do not include aspects of resources in their final conclusions at all.

The limited attention to resource characteristics is unfortunate. Even if we
leave aside the climatic and edaphic variables that may have an impact on levels
of regeneration and possibility of use, there are grounds to believe that other
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(iii) Fairness in allocation of benefits from common resources (B&P)
(3) Institutional arrangements
(i) Rules are simple and easy to understand (B&P)
(i) Locally devised access and management rules (RW, EO, B&P)
(iii) Ease in enforcement of rules (RW, EO, B&P)
(iv) Graduated sanctions (RW, EO)
(v) Availability of low-cost adjudication (EO)
(vi) Accountability of monitors and other officials to users (EO, B&P)
(1 and 3) Relationship between resource system and institutional arrange-
ments
(i) Match restrictions on harvests to regeneration of resources (RW,
EO)
(4) External environment
(i) Technology: Low-cost exclusion technology (RW)
(i) State:
(a) Central governments should not undermine local authority (RW,
EO)
(b) Supportive external sanctioning institutions (B&P)
(c) Appropriate levels of external aid to compensate local users for
conservation activities (B&P)
(d) Nested levels of appropriation, provision, enforcement, gover-
nance (EO)

SOURCES: RW, Wade (1988); EO, Ostrom (1990); B&P, Baland and Platteau
(1996).

aspects of a resource may be relevant to how and whether users are able to sustain
effective institutions.?’” For example, it is easy to see that extensive movements of
many forms of wildlife can make them less suited to local management alone
(Moseley, 1999; Naughton-Treves and Sanderson, 1995).28 This aspect of com-
mon-pool resources is different from Wade’s argument about small size in that
the issue is one of mobility of the resource, and volatility and unpredictability in
the flow of benefits from a resource; it is not just about size.

In a carefully argued paper on resource characteristics, Blomquist et al.
(1994) focus on two physical features of resource systems: stationarity and stor-
age. Stationarity refers to whether a resource is mobile and storage concerns the
extent to which it is possible to “collect and hold resources” (1994:309).2°
Stationarity and storage, if considered as dichotomous variables, lead to a four-
fold typology of common-pool resources. Resources such as wildlife are mobile
and cannot be stored, and groundwater basins and lakes have stationary water
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resources that can be stored. Shellfish and grazing lands are stationary but their
degree of storage is limited, and conversely, irrigation canals with reservoirs have
water resources that can be stored, but are mobile. Sheep flocks and cattle herds
owned and/or managed as common property also would fall in this last category.

After examining the impact of these two physical characteristics of resources
on externalities, Blomquist and colleagues conclude that these two factors have
an impact on management because of their relationship to information. Greater
mobility of resources and difficulties of storage make it more difficult for users to
adhere to institutional solutions to common-pool resource dilemmas because of
their impact on the reliability and costs of information needed for such solu-
tions.30 This point also can be seen as a question about the extent to which re-
source availability is predictable, something noted by Naughton-Treves and
Sanderson (1995) as well, and how unpredictability affects the abilities of users
to allocate available resources or undertake activities that would augment supply
(see also Wilson, this volume:Chapter 10).3!

A second broad area to which the analyses by Wade, Ostrom, and Baland and
Platteau pay only limited attention is the external social, institutional, and physi-
cal environment.3? Thus none of them explicitly remark on demographic issues in
their conclusions, and they put equally little emphasis on market-related demands
that may make local demand pressures relatively trivial. But variations in levels
of population and changes in demographic pressures, whether as a result of local
changes or through migration, are surely significant in influencing the ability of
users to follow existing rules and norms for resource management. Indeed, there
is an enormous literature that focuses on questions of population and market pres-
sures on resource use and asserts the importance of these two complex factors.33

Writings on the role of population in resource management have a long his-
tory and an impressive theoretical pedigree (Ehrlich, 1968:15-16; Malthus, 1798,
1803, rpt. 1960). Much recent scholarship links environmental degradation in a
relatively straightforward fashion with population growth (Abernathy, 1993;
Durning, 1989; Fischer, 1993; Hardin, 1993; Low and Heinen, 1993; Pimental et
al., 1994). On the whole it is clear that the debate is highly polarized. Some
scholars assert that population pressures have an enormous effect (Ehrlich and
Ehrlich, 1991; Myers, 1991; Wilson, 1992), and a smaller but vocal group sug-
gests the impact to be far more limited (Lappé and Shurman, 1989; Leach and
Mearns, 1996; Simon, 1990; Tiffen et al., 1994; Varughese and Ostrom, 1998).

The story is somewhat similar where markets are concerned, except that the
terms of the debate are less polarized and there is wider agreement that increasing
integration with markets usually has an adverse impact on the management of
common-pool resources, especially when roads begin to integrate distant resource
systems and their users with other users and markets (Chomitz, 1995; Young,
1994). As local economies become better connected to larger markets and com-
mon property systems confront cash exchanges, subsistence users are likely to

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/10287

The Drama of the Commons

ARUN AGRAWAL 57

increase harvesting levels because they can now exploit resources for cash in-
come as well (Carrier, 1987; Colchester, 1994:86-87; Stocks, 1987:119-120).

It is important to note that apart from potentially higher returns, there are
additional reasons why common property arrangements may be undermined by
market pressures. Market integration introduces new ways of resolving the risks
that common property institutions are often designed to address. Pooling of re-
sources that becomes possible under common property regimes helps those who
are subject to such regimes. It helps by allowing them to reduce risks they would
face were they to exploit the same resources individually.3* Mobility over space
and through time (storage) are comparable mechanisms to address production
fluctuations, but markets and exchange compete with them by encouraging indi-
viduals to specialize in different kinds of economic activities. By specializing in
different occupations and exchanging their surplus output, individual producers
can alleviate the need for migration (with or without their means of production)
and storage. In addition, markets also form alternative arenas for the provision of
credit and generation of prestige in ways that can undermine the importance of
other local institutions.

Analogous to market articulation is the question of technological means avail-
able to exploit the commons. Sudden emergence of new technological innova-
tions that transform the cost-benefit ratios of harvesting benefits from commons
are likely to undermine the sustainability of institutions. Sufficient time may be
necessary before users are able to adapt to the new technologies. Furthermore,
technological change is capable of disrupting not just the extent to which existing
mechanisms of coordination around mobility, storage, and exchange can con-
tinue to serve their members, but the very nature of the political and economic
calculation that goes into the invention and definition of common property. Re-
call how the invention of barbed wire permitted cheap fencing, and helped con-
vert rangelands in the U.S. west into an excludable resource.

The arrival of markets and new technologies, and the changes they might
prompt in existing resource management regimes, is not a bloodless or innocent
process (Oates, 1999). Typically, new demand pressures originating from mar-
kets and technological changes are likely to create different incentives about the
products to be harvested, technologies of harvest, and rates of harvest. They are
also likely to change local power relations as different subgroups within a group
using a common-pool resource gain different types of access and maneuver to
ensure their gains (Fernandes et al., 1988; Jessup and Peluso, 1986; Peluso, 1992).
And in many cases, as new market actors gain access to a particular common-
pool resource, they may seek alliances with state actors in efforts to privatize
commons or defend the primacy of their claims (Ascher and Healy, 1990; Azhar,
1993). Indeed, state officials themselves can become involved in the privatization
of commons and the selling of products from resources that were earlier under
common property arrangements (Rangarajan, 1996; Sivaramakrishnan, 1999;
Skaria, 1999).
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These specific arguments about changes in resource use and management
institutions under the influence of markets are in line with more general percep-
tions about the transformative role and potential of capital and market forces.3¢
But clearly, differences in market and population pressures need greater attention
in any examination of the factors that affect sustainability of commons institu-
tions. It is important not only to attend to different levels of these pressures, but
also to the effect of changes and rates of changes in them.

As the ultimate guarantor of property rights arrangements, the role of the
state and overarching structures of administration have been decisive under many
historical circumstances in governing common-pool resources. It is true that many
communities and local user groups have the right to craft and implement new
institutional arrangements. But unspecified rights and the settlement of major
disputes often cannot be addressed without state intervention (Rangan, 1997).
Although the three authors are more attentive to the potential role of central gov-
ernments in local commons than they are to issues of population and market
pressures, the nature of local-state relations requires more careful exploration.?
As an increasing number of governments decentralize control over diverse natu-
ral resources to local user groups, questions about the reasons behind such loos-
ening of control and the effects of differences in organization of authority across
levels of governance become extremely important. A large number of studies
have attempted to explore these issues, either by focusing on decentralization of
resource management in general (Ascher, 1995; Poffenberger, 1990) or by exam-
ining the role of resource management-related laws and national policies (Ascher
and Healy, 1990; Lynch and Talbott, 1995; Repetto and Gillis, 1988). But as yet
we do not have a systematic examination or clear understanding of variations in
these relationships and how these variations affect the nature and outcome of
common-pool resource management.

One reason scholars of commons have focused so little on external factors
like markets, technology, states, and population pressures lies simply in the na-
ture of their intellectual enterprise. Because their efforts have aimed at showing
the importance of local groups, institutions, and resource-system related factors,
they have focused relatively little on those factors that have received attention
from many other streams of scholarship. But it seems that in focusing on the
locality and the importance of local factors, they have ignored how what is local
is often created in conjunction with the external and the nonlocal environment.
The almost exclusive focus on the local has made the work on common property
vulnerable to the same criticisms that apply to the work of those anthropologists
who saw their field sites as miniature worlds in themselves, changing only in
response to political or economic influences from outside.3® The attention to the
locality in preference to the context within which localities are shaped has thus
prevented the emergence of a better understanding of how factors such as popula-
tion, market demand, and state policies interact with local institutional arrange-
ments and resource systems.
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My argument in favor of attention to markets, demography, and the state
addresses the nature and importance of contextual factors only to a partial degree.
In research, the context can be defined as the encompassing variables that remain
constant for a given study, but not across studies. Furthermore, the state of con-
textual variables affects the impact of variables that are being studied explicitly.
It is likely impossible to define a priori the ensemble of factors that constitute the
context because contextual factors for a given study depend on the questions it
seeks to answer. However, studies of commons that examine institutional sustain-
ability can afford to ignore the nature of markets and market-related changes,
population and demographic changes, and the state and its policies only when
these remain constant. For many single-time period, single-location case studies,
inattention to these critical contextual variables may be justifiable. But where
studies seek to develop more general arguments, attention to context and how
contextual factors relate to specified causal arguments become extremely impor-
tant. Even within a case study, it may be possible to examine how formerly con-
stant (“slow”) variables change, driving and interacting with other (‘“fast”) vari-
ables. In such a situation, sustainability itself can be thought of as a dynamically
maintained system condition rather than a static equilibrium (National Research
Council, 1999).

But even where the locality itself is concerned, and even where some impor-
tant features of groups that manage commons are concerned, there are important
gaps in our understanding. Take three aspects of groups as an illustration: size,
heterogeneity, and poverty.

According to an enormous literature on the commons and collective action,
sparked in part by Olson’s seminal work (1965), smaller groups are more likely
to engage in successful collective action. This conclusion is supported by Baland
and Platteau (1999:773), who reiterate Olson: “The smaller the group the stron-
ger its ability to perform collectively.” But other scholars have remarked on the
ambiguities in Olson’s argument and suggested that the relationship between
group size and collective action is not very straightforward. For example, Marwell
and Oliver (1993:38) emphatically claim, “a significant body of empirical re-
search...finds that the size of a group is positively related to its level of collective
action.”? Agrawal and Goyal (2001) use two analytical features of common-pool
resources—imperfect exclusion and lumpiness of third-party monitoring**—to
hypothesize a curvilinear relationship between group size and successful collec-
tive action. They test their hypothesis using a sample of 28 cases from the Kumaon
Himalaya. The current state of knowledge is perhaps best summarized by Ostrom
(1997), who says that the impact of group size on collective action is usually
mediated by many other variables. These variables include the production tech-
nology of the collective good, its degree of excludability, jointness of supply, and
the level of heterogeneity in the group (Hardin, 1982:44-49). After more than 30
years of research on group size and collective action, there is still a need to tease
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out more carefully the relationship between group size and successful collective
action.

Cumulation of knowledge into a coherent and empirically supported theory
has proved even more difficult in relation to group heterogeneity. It can be argued
fairly that most resources are managed by groups divided along multiple axes,
among them ethnicity, gender, religion, wealth, and caste (Agrawal and Gibson,
1999). The nature of heterogeneities within groups can have multiple and contra-
dictory effects.*! Wade and Baland and Platteau highlight the importance of
greater interdependence among group members as a basis for building institu-
tions that would promote sustainable resource management. In addition, Baland
and Platteau also provide an initial assessment of the nature of heterogeneities by
classifying them into three types and hypothesizing that heterogeneities of en-
dowments have a positive effect on resource management whereas heterogene-
ities of identity and interests create obstacles to collective action. Their first point,
about heterogeneities of endowments enhancing the possibilities of collective
action, is similar to that made by Olson (1965). But the categories into which they
classify heterogeneities are not mutually exclusive. For example, heterogeneities
of interests may lead to different types of economic specialization and different
levels of endowments, which could in turn lead to mutually beneficial exchange.*?
Further, empirical evidence on how heterogeneities affect collective action is still
highly ambiguous (Baland and Platteau, 1999; Bardhan and Dayton-Johnson, this
volume:Chapter 3; Kanbur, 1992; Quiggin, 1993; Varughese and Ostrom, 1998).
It is possible, thus, even in groups that have high levels of heterogeneities of
interest, to ensure collective action if some subgroups can coercively enforce
conservationist institutions (Agrawal, 1999a; Jodha, 1986; Peluso, 1993; but see
also Libecap, 1989, 1990). On the other hand, the role of intragroup heterogene-
ities in distribution may be more amenable to definition. Significant research on
the effects of development projects and on commons suggests that better off group
members often are likely to gain a larger share of benefits from a resource (see,
for example, Agrawal, 2001). This is not to say that collective action always
exacerbates intragroup inequalities; rather it is simply to point out that inequali-
ties within a group are not necessarily reduced because group members are will-
ing to cooperate in the accomplishment of a collective goal.

Another locality-related factor that is critical to outcomes, and on which much
research has been carried out without the emergence of a consensus, is the rela-
tion of poverty of users to their levels of exploitation of common-pool resources.
Whether poverty leads to a greater reliance on the commons (Jodha, 1986) and
their degradation, or whether increasing levels of wealth, at least initially, lead to
greater use of commons by users is a question on whose answer contours of many
commons-related policies would hinge. But to a significant degree, government
interventions in this arena are based on limited information and even less reliable
analysis.

For each of the three factors—size, heterogeneity, and poverty—the extent
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to which existing research has settled the question of the direction of their effect
on the sustainability of commons institutions is ambiguous at best. Whether the
relationship between sustainability and these variables is negative, positive, or
curvilinear seems subject to a range of other contextual and mediating factors, not
all of which are clearly understood. Box 2-5 constitutes an effort to supplement
the set of variables presented in Box 2-4. The additional factors presented in the
box are the ones that are not followed by the initials of a particular author. Al-
though the factors in Box 2-5 are among those that many scholars of commons
would consider most important for achieving institutional sustainability on the
commons, they do not form an exhaustive set of factors that affect common-pool
resource management. Nor is it likely that an undisputed exhaustive set of vari-
ables can be created.*?

Box 2-5 highlights the most significant variables that scholars of commons
have identified as being critical to the sustainable functioning of commons insti-
tutions.** That the set of enabling conditions presented in Box 2-5 is reasonably
comprehensive can be tested by examining it in relation to the independent study
and conclusions of another scholar of the commons (McKean, 1992b:275-276).
McKean examines the historical experience of communities in managing Japa-
nese forests and identifies nine conditions, which she arranges as six conclusions
at the end of her essay. Her nine conditions are follows: (1) co-owners of the
commons should have some autonomy of management; (2) distribution of rights
to shares in commons should be carefully outlined in terms of (2a) equality, (2b)
economic efficiency, and (2c) product specificity; (3) rich and poor subgroups
among a community of users should both support the commons institutions; (4)
there should be low incentives to harvest heavily from the commons; (5) rules
should be easily enforceable; and (6) careful monitoring and sanctioning (6a)
should be undertaken by the group itself and (6b) should incorporate graduated
sanctions. Each of these conditions is included in Box 2-5. Admittedly, the lan-
guage in which the conditions are expressed in Box 2-5 is not always the same as
McKean’s. For example, McKean’s point that rich and poor subgroups should
both support commons institutions is represented in different ways by two sepa-
rate variables in Box 2-5: shared norms and interdependence among users.

The box makes clear that policy innovations can influence and change the
state of only some of the different variables that scholars of commons consider to
be important in sustainable management of resources. Current policy experiments,
aiming to improve the local management of common-pool resources, need to be
especially attentive to the shared conceptual lessons that studies of the commons
have generated. Among these would be fairness in the allocation of benefits from
the commons; local autonomy to craft, implement, and enforce institutional ar-
rangements that users believe to be critical in managing their resources; low-cost
mechanisms for adjudication of disputes and accountability of office holders to
users; and local incentives to develop substitutes.

It may be argued that some of the factors listed in Box 2-5 are important to
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BOX 2-5
Critical Enabling Conditions for
Sustainability on the Commons

(1) Resource system characteristics
(i) Small size (RW)
(i) Well-defined boundaries (RW, EO)
(iii) Low levels of mobility
(iv) Possibilities of storage of benefits from the resource
(v) Predictability
(2) Group characteristics
(i) Small size (RW, B&P)
(i) Clearly defined boundaries (RW, EQO)
(iii) Shared norms (B&P)
(iv) Past successful experiences—social capital (RW, B&P)
(v) Appropriate leadership—young, familiar with changing external en-
vironments, connected to local traditional elite (B&P)
(vi) Interdependence among group members (RW, B&P)
(vii) Heterogeneity of endowments, homogeneity of identities and inter-
ests (B&P)
(viii) Low levels of poverty
(1 and 2) Relationship between resource system characteristics and group
characteristics
(i) Overlap between user group residential location and resource loca-
tion (RW, B&P)
(i) High levels of dependence by group members on resource system
(RW)
(iii) Fairness in allocation of benefits from common resources (B&P)
(iv) Low levels of user demand

explain the emergence of commons institutions, not their sustainable manage-
ment. For example, Ostrom (1999) examines a large literature to cull four at-
tributes of resources and seven attributes of users that she suggests are important
to the emergence of self-organization among users of a resource. Some of these—
feasible improvement of the resource and low discount rate—are absent from
Box 2-5. But other attributes she lists are present in Box 2-5, including predict-
ability of benefit flow from the resource, dependence of users on the resource,
and successful experience in other arenas of self-organization. Indeed, at least
one of the factors that she counts as being important for emergence of commons
institutions is also one of her design principles (recognition by external authori-
ties of the ability of users to create their own access and harvesting rules). The
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(v) Gradual change in levels of demand
(3) Institutional arrangements
(i) Rules are simple and easy to understand (B&P)
(i) Locally devised access and management rules (RW, EO, B&P)
(ii) Ease in enforcement of rules (RW, EO, B&P)
(iv) Graduated sanctions (RW, EO)
(v) Availability of low-cost adjudication (EO)
(vi) Accountability of monitors and other officials to users (EO, B&P)
(1 and 3) Relationship between resource system and institutional arrange-
ments
(i) Match restrictions on harvests to regeneration of resources (RW,
EO)
(4) External environment
(i) Technology:
(a) Low-cost exclusion technology (RW)
(b) Time for adaptation to new technologies related to the com-
mons
(i) Low levels of articulation with external markets
(iii) Gradual change in articulation with external markets
(iv) State:
(a) Central governments should not undermine local authority (RW,
EO)
(b) Supportive external sanctioning institutions (B&P)
(c) Appropriate levels of external aid to compensate local users for
conservation activities (B&P)
(d) Nested levels of appropriation, provision, enforcement, gover-
nance (EO)

SOURCES: RW, Wade (1988); EO, Ostrom (1990); B&P, Baland and Platteau
(1996).

overlap between conditions that facilitate emergence and those that facilitate con-
tinued successful functioning of institutions points to the close and complex rela-
tionship between origins and continued existence, without any suggestion that the
two can be explained by an identical set of facilitating conditions.

ADDRESSING PROBLEMS OF METHOD

The factors presented in Box 2-5 above, relating to resource characteristics,
group features, institutional arrangements, and the external environment refer to
the substantive aspects of the careful analyses that scholars of common property
have conducted. Continued successful research on the commons will depend on
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the ability of those interested in the commons to resolve some important method-
ological obstacles that this list of factors raises.

One important problem that is evident from the factors specified in Box 2-5
is a consequence of the fact that most of the conditions cited as facilitating suc-
cessful use of common-pool resources are general: They are expected to pertain
to all common-pool resources and institutions, rather than being related to or
dependent on some aspect of the situation.*> As an illustration, consider the first
two conditions in Box 2-5 under the broad class of resource system characteris-
tics: small size and well-defined boundaries. According to Wade, relatively small
resource systems are likely to be managed better under common property ar-
rangements, and according to both Ostrom and Wade, resources that have well-
defined boundaries are likely better managed as common property. Although these
conditions are couched as general statements about all commons, it is in principle
possible, and perhaps more defensible, to think of the question of resource size or
boundary definition as a contingent one, where the effects of one variable depend
on the state of another variable.4¢

It may be possible, thus, to suggest that boundaries of resources should be
well defined when flows of benefits are predictable and groups relying on them
stationary, but when there are large variations in flows of benefits, and/or the
group relying on a resource system is mobile, then resource boundaries should be
fuzzy to accommodate variations in group needs and resource flows (see also
McCarthy et al., 1999). The effects of resource size, it can be similarly argued,
are also contingent on the state of other variables, rather than always flowing in
the same direction. Instead of accepting that small resource systems are likely to
have a positive relationship with institutional sustainability, for example, it may
be more defensible to hypothesize that “size of the resource system should vary
with group size, and for larger resources, authority relations within a group should
be organized in a nested fashion.”

Attempts to identify such conjunctural relationships are critically important
for the commons literature because many of the causal relationships in commons
situations may be contingent relationships where the impact of a particular vari-
able is likely to depend on the state attained by a different causal factor, or on the
relationship of the variable with some contextual factors (Rose, this volume:Chap-
ter 7). As another example, consider the question of fairness in allocation of ben-
efits from the commons. Typically, intuition as well as much of the scholarship
on the commons suggests that fairer allocation of benefits is likely to lead to more
sustainable institutional arrangements. In a social context characterized by highly
hierarchical social and political organization, however, institutional arrangements
specifying asymmetric distribution of benefits may be more sustainable.

But the most significant issues of method stem from the sheer number of
conditions that seem relevant to the successful management of common-pool re-
sources.*” Wade, Ostrom, and Baland and Platteau jointly identify 36 important
conditions. On the whole there are relatively few areas of common emphasis
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among them. If one compares across their list of conditions, interprets them care-
fully, and eliminates the common conditions, 24 different conditions are still to
be found (as shown in Box 2-4). Because these authors argue from theoretical
foundations, the conditions they find empirically critical in their sample also can
be defended on broader grounds. Thus it is difficult to eliminate a priori any of
the conditions they consider important.

The discussion of substantive conclusions of Wade, Ostrom, and Baland and
Platteau in the previous section reveals that even the 24 factors they have identi-
fied do not exhaust the full set of conditions that may be important in common-
pool resource management.*® Once we take into account additional factors iden-
tified in the vast literature on the local governance of common-pool resources as
being important in sustainably managing those resources, it is reasonable to sup-
pose that the total number of factors that affect successful management of com-
mons is greater than 30, and may be closer to 40. Box 2-5 lists a total of 33
factors, and there is some reason to believe that this a relatively comprehensive
list of factors that potentially affect common-pool resource management. Not all
of these factors are independent of each other. Some of them are empirically
correlated as, for example, group size and resource size, or shared norms, interde-
pendence among group members, and fairness in allocation rules, or ease of en-
forcement and supportive external sanctioning institutions. We do not, however,
have any reliable way of assessing the degree of correlation among these and
other variables that have emerged as important in the discussion.

Furthermore, because the effects of some variables may depend on the state
of other variables and interactional effects among variables may also affect out-
comes, any careful analysis of sustainability on the commons needs to incorpo-
rate interaction effects among many of the variables under consideration. As soon
as we concede the possibility that between 30 and 40 variables affect the manage-
ment of common-pool resources, and that some of these variables may have im-
portant interactional effects, we confront severe additional analytical problems.

When a large number of variables exist, the absence of careful research de-
sign that controls for factors that are not the subject of investigation makes it
almost impossible to be sure that the observed differences in outcomes are indeed
a result of hypothesized causes. Consider an example. One can select between
large group size or high levels of mobility as the relevant causal variables that
adversely affect successful management only if the selected cases are matched on
other critical variables, and differ (significantly) in relation to group size and
mobility. If the researcher does not explicitly take into account the relevant vari-
ables that might affect success, then the number of selected cases must be (much)
larger than the number of variables. But there are no studies of common-pool
resources that develop a research design by explicitly taking into account the
different variables considered critical to successful management. In an important
sense, then, many of the existing works on the management of common-pool
resources, especially those conducted as case studies or those that base their con-
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clusions on a very small number of cases, suffer from the problem of not specify-
ing carefully the causal model they are testing. In the absence of such specifica-
tion, qualitative studies of the commons are potentially subject to significant prob-
lems of method. Two of the most important of these problems are those stemming
from “omitted variable bias” and the problem of endogeneity (King et al.,
1994:168-182, 185-195). These biases resulting from deficiencies of method have
the potential to produce an emphasis on causal factors that may not be relevant,
ignoring of other factors that may be relevant, and the generation of spurious
correlations.

An incorrect emphasis on some causal variables also may result from the
underlying problem of multiple causation, where different causal factors or com-
binations of causal factors may have similar impacts on outcomes (Ragin, 1987).
Thus unpredictable benefit flows and unfair allocation both may have adverse
effects on durability of institutions. But in a particular case, it is possible that
although benefit flows are unpredictable, they have a much smaller effect on
outcomes compared to “unfair allocation of benefits,” and that the researcher has
ignored the nature of allocation. In such a situation, the conclusions from the
study would be flawed in that they would under- or overemphasize variables
inappropriately. This issue is especially acute for commons researchers because
conclusions from much case study analysis are couched in terms of directional
effects of independent variables: positive or negative. “Unpredictable benefit
flow,” it can be argued, undermines the sustainability of commons institutions.
But in a case study it may be difficult to discover how particular independent
variables are related to each other, or the strength of their relationship to observed
outcomes. In an important sense, single-case analyses, especially when they cover
a single time period, limit conclusions about cause-effect relationships to bivari-
ate statements when actual relationships are likely to be more contingent, or con-
tinuous.

The large number of variables potentially affecting the sustainability of insti-
tutions that govern common resources, thus, has important theoretical implica-
tions for future research. The most important implication is perhaps for research
design. Because the requirement of a random or representative selection of cases
is typically very hard to satisfy where common-pool resources are concerned
(even when the universe of cases is narrowed geographically), purposive sam-
pling easily becomes the theoretically defensible strategy for selecting cases
whether the objective is statistical analysis or structured comparative case analy-
sis. In purposive sampling, the selected cases will be chosen for the variation they
represent on theoretically significant variables. This strategy can be defended
both because it is easier to implement than an effort to select a representative
sample, and because it requires explicit consideration of theoretically relevant
variables (Bennett and George, 2001; Stern and Druckman, 2000).4°

There is no general theory of purposive sampling apart from the common-
sense consideration that selected cases should represent variation on theoretically
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significant causal factors, and that the investigator should ensure that the selected
cases contain at least some variation in terms of observed outcomes.” Therefore
two factors are likely to be critical in research design: awareness of the variables
that are theoretically relevant, and particular knowledge of the case(s) to be re-
searched so that the theoretically relevant variables can be operationalized. For
example, when constructing a research design where the variables of interest have
to do with mechanisms of monitoring and sanctioning, it would be important for
the researcher to be familiar with the different forms of monitoring that groups
can use. The presence or absence of a guard may only be indicative of the pres-
ence or absence of third-party monitoring, and may reveal nothing about whether
the group being studied has adopted monitoring mechanisms. Other forms of
monitoring could include mutual monitoring, and rotational monitoring where
households in a group jointly share the tasks related to monitoring and enforce-
ment.

The information presented in Box 2-5, organized into four major categories,
can therefore be useful in the creation of a research design and for case selection.
Given a particular context, it can help in the selection of the variables that need
closest attention in the selection of cases. For example, if the cases to be selected
lie in the same ecological zone and represent the same resource type, then vari-
ables related to resource characteristics may not be very important for case selec-
tion. The obvious tradeoff for this reduction in the number of variables is that the
research will provide little or no insight into the effect of differing levels of pre-
dictability on institutional sustainability. If the research objective were to under-
stand the effects of unpredictability, then it would be imperative to select cases
where resource output varied from highly predictable to unpredictable.

However, a large-N study of commons institutions that incorporated more
than 30 independent variables and their interactions would require impossibly
large samples and entail astronomically high costs. Researchers conducting such
studies are likely to face complex problems in interpreting the data and stating
their results, even if they could collect information on thousands of cases. Even if
it were possible to create purposive samples of cases that accommodated varia-
tion on more than 30 causal factors and their interactions, the problems related to
contingent and multiple causation will not fade away. The problems of contin-
gent and multiple causation make it necessary for researchers of the commons to
also postulate causal relationships among the critical theoretical variables they
have identified, and then conduct structured studies that examine the postulated
causal links among variables.

Larger sample sizes and statistical analyses also do not constitute a global
answer to the problem of many independent variables for another reason. As
argued earlier in the chapter, the set of variables that constitutes the context is
potentially infinite. Multiplying the number of cases may simultaneously imply
an increase in the number of contextual variables that affect outcomes in a spe-
cific selected case. Because conclusions from empirical analysis cannot conceiv-
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ably control causal variables in the same manner as a laboratory study can, it is
far more important to understand more carefully the causal relations in a given
study than just to test for the robust correlations that a statistical analysis gener-
ates. It is when the causal argument is well specified, the research design is care-
fully crafted, and the sample of cases is rigorously selected that we are most
likely to be able to make definitive conclusions about factors leading to sustain-
ability of institutional arrangements around common-pool resources.

A two-pronged approach to advance the research program related to institu-
tional solutions to commons dilemmas, then, seems advisable. On the one hand,
scholars of commons need to deploy theoretically motivated comparative case
analyses to identify the most important causal mechanisms and narrow the range
of relevant theoretical variables and their interactions. On the other hand, they
also need to conduct large-n studies to identify the strength of causal relations.
Only then would it be possible to advance our understanding of how institutional
sustainability can be achieved on the commons.

Once again, the list of factors in Box 2-5 can serve as a starting point for
postulating such causal links. For example, a significant body of research on the
commons suggests that the nature of monitoring and enforcement is a crucial
variable in determining whether existing institutional arrangements to manage
the commons will endure. This is to be expected because common property insti-
tutions typically are aimed to constrain resource use, and therefore are likely to
require enforcement. A complex causal chain to test this finding carefully might
be constructed out of the following three hypotheses that connect some of the
factors listed in Box 2-5 in causal chains (see Box 2-6):

1. Small size of the resource and the group, low levels of mobility of the
resource, and low levels of articulation with markets promote high levels of inter-
dependence among group members;

2. Interdependence, social capital, and low levels of poverty promote well-
defined boundaries for the group and the resource; and

3. Well-defined boundaries, ease of enforcement, and recognition of group
rights by external governments lead to sustainable institutional performance.

Other variables may be causally related to social capital, ease of enforcement, or
recognition of group rights, and such relationships among different variables can
be elaborated on in turn. The effect of institutional arrangements related to moni-
toring and enforcement may be dwarfed by variations in population density or
unpredictability of benefit flows. But it still may be possible to investigate some
of the causal links listed with a relatively small number of case studies because
each comparative study may be used to throw light on only one or two causal
chains. The investigation of such causal chains, especially with attention to con-
textual variables on which particular causal effects may be dependent, therefore,
continues to be necessary in commons research.
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BOX 2-6
An lllustrative Set of Causal Links
in Commons Research

Durable institutions = f(boundary definition, enforcement, govern-
ment recognition) + error

Boundary definition

f(group interdependence, poverty, social
capital) + error

Group interdependence = f(group size, resource size, mobility, market

pressures) + error

The above equations would lead to:
Durable Institutions f(group size, resource size, mobility, market
pressures, group interdependence, poverty,
social capital, enforcement, government
recognition) + error

Consider another example. Common property theorists have argued that high
levels of dependence on resources in a subsistence-oriented economy are likely to
be associated with better governance of common resources. Once again, a chain
of causal relationships might be stated as follows (see Box 2-7):

1. Low levels of articulation with the market, high population pressures, low
availability of substitutes, and relatively less developed technology promote high
dependence on common resources;

2. High dependence on common resources and low possibilities of migra-
tion lead users to devise strong constraints on resource use, including strong en-
forcement mechanisms; and

3. Strong enforcement mechanisms and predictability in flow of benefits
leads to sustainable institutional arrangements for governing common resources.

Boxes 2-6 and 2-7 hint at some of the problems of method highlighted in this
section. They show that different analysts, depending on the context, may choose
to highlight very different causal variables to explain the same phenomenon. They
also show how multiple causation is a real-world phenomenon that most com-
mons scholars need to confront explicitly. Finally, Boxes 2-6 and 2-7 show that
the factors presented in Box 2-5, when considered by an analyst in the empirical
context of his or her research, can help construct causal links and thereby help in
research design and case selection.
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BOX 2-7
Another lllustrative Set of Causal Links in
Commons Research

Durable institutions = f(strong enforcement, predictable benefit
flow) + error

Strong enforcement

f(high dependence on resource, low migra-
tion levels) + error

High dependence f(market pressures, population pressures,

migration levels, technology levels) + error

The above equations would lead to
Durable institutions f(technology levels, migration levels, popu-
lation pressures, market pressures, strong

enforcement, predictable benefit flows) +
error

To examine such causal links as presented for illustrative purposes in Boxes
2-6 and 2-7, it may not be necessary to launch fresh case studies. Given the large
number of studies of commons dilemmas that exist already, it is likely possible to
draw on their empirical contents and compare them systematically for under-
standing the operations of specific causal mechanisms. Postulating causal links
among the listed variables also can help reduce the total number of variables on
which data need to be collected, and thereby make large-N studies more practical.
But it should be obvious that to investigate the full ensemble of relationships
depicted in Boxes 2-6 and 2-7, it will be necessary to undertake analyses that
draw information from a large number of studies that contain data on each of the
identified variables. A large number of studies is also important because more
than one empirical measure might be needed to assess some of the theoretical
variables listed in the box.

CONCLUSION

This chapter synthesizes the findings of the empirical literature on the gover-
nance of common-pool resources in an effort to identify the contributions and
weaknesses of writings on the commons. The chapter suggests that scholarship
on common property has made a valuable and distinctive contribution to a better
understanding of resource management by focusing on the analytical and struc-
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tural elements that underpin successful governance. The vigorous flood of recent
writings on the commons has presented a wealth of empirical material on how
communities and states around the world are using common property institutions
to facilitate better governance of natural resources. According to this body of
scholarship, robust institutional performance around common-pool resources is
positively related to policy choices that encourage fairness in the allocation of
benefits from the commons; grant autonomy to users for crafting, implementing,
and enforcing institutional arrangements that they identify as being critical in
managing resources; institutionalize low-cost mechanisms for adjudication of dis-
putes; promote accountability of office holders to users; and create local-level
incentives to develop substitutes. These policy choices are then likely to spur
local institutional innovation where users develop clear criteria for group mem-
bership, match harvesting rules to the regenerative capacities of the resources
they own, and articulate better with state-level institutions. In diverse contexts,
other causal stories may turn out to be more compelling.

My examination of the empirical work on the commons ultimately is aimed
at analyzing the theoretical underpinnings and methodological assumptions of
this field of research. After reviewing several landmark studies and a large num-
ber of additional writings, I adopt the position that writings on the commons have
come of age, and that it is now necessary to undertake comparative and statistical
work that is undergirded by careful research design and rigorous sample selec-
tion. Only then can existing understanding of common property institutions and
their role in resource management be advanced further.

The chief criticisms I highlight relate to the very large number of factors that
commons scholars have postulated as being critical to successful management of
natural resources, and the fact that the effect of many of these factors depends on
the state assumed by other factors. Directly in tension with this finding is the way
research on the commons is conducted. The case study approach remains the
preferred mode of analysis of most commons scholars. Even the best known stud-
ies of the commons usually have no more than 15 to 30 cases in their sample.
When the number of causal factors is higher than that, it is obvious that the case
study approach to understanding how commons institutions work is inadequate,
especially when authors of case studies focus on one or two factors as determin-
ing success. It is especially urgent to devise a way out of this methodological bind
because the practical importance of commons research has never been greater: In
the past decade, governments in nearly every developing country have turned to
decentralized community-level institutions to localize their environmental poli-
cies and make them more effective.

One way out of the bind would be to undertake multiple case studies, each
using the same methods and variables to ensure comparability. This would, how-
ever, be an enormously expensive affair in terms of time, finances, and keeping
one’s involvement in the case at bay. Few such ambitious projects have been
attempted.’! The paper instead identifies the need for new research that would
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rely on more careful research design and case selection. It advocates studies that
explicitly (1) postulate causal links that can be investigated through structured
case comparisons, and (2) use a large number of cases that are purposively se-
lected on the basis of causal variables.

The current stage of research on common property arrangements makes such
systematic studies more possible. One means for conducting such causal tests
would be to use some of the more careful case studies that already have been
completed and that contain information on the critical variables related to re-
source systems, user groups, institutional arrangements, and external environ-
ment that I identify and present in Box 2-5 (Tang, 1992; Schlager, 1990). It is
unlikely that the cases for such an enterprise could be selected randomly. But the
objective of random selection of cases is unrealistic perhaps in any case. Even an
intentional selection of cases that ensures variation on independent variables will
allow causal inferences and relatively low levels of bias. What is exciting about
studies of commons is that the collective scholarship on local institutions has
made it possible for us to approach the construction of a coherent, empirically
relevant theory of the commons.

NOTES

1 Even Netting’s sterling study (1981) of the commons in Switzerland possesses the implicit
assumption that as resources become more scarce (perhaps because of increasing population pres-
sures, or for any other reasons), common property arrangements will be replaced with more precise
and efficient forms of management that private property facilitates.

2 For areview of some of the writings around the turn of the past century, see Agrawal (1999b).

3 Ethnographic writings that can be located in an ancestral relationship to the current scholar-
ship on the commons form a very large set. For some illustrative and magisterial works, see Alexander
(1977, 1982), Berreman (1963), Brush (1977), Cole and Wolf (1974), Dahl (1976), and Netting (1972,
1981).

4 The view that community relations are undermined by the intrusion of state policies and mar-
ket forces formed the basis of much familiar research in the middle of the 1970s (Dunn and Robertson,
1974; O’Brien, 1975; Scott, 1976). Earlier work, especially by Polanyi (1957), had an immense influ-
ence on progressive writings on community and market interactions.

5 For a review of some of this literature, see Leach and Mearns (1996) and Ostrom (1990).

6 A vast literature on institutions and property rights proves relevant for the study of common
property. Some illustrative starting points for pursuing an interest may be Bates (1989), Eggertsson
(1990), Hechter et al., (1990), Knight and Sened (1995), Libecap (1989), North (1980, 1990), and
Rose (1994). Some of the early foundations of this literature can be traced back to Commons [1924
(1968)], two influential articles of Coase (1937, 1960), and contributions by scholars such as Alchian
and Demsetz (1972), Cheung (1970), and Demsetz (1964). A review of some of this literature is ably
presented in Ensminger’s (1992) introduction.

7 To say that groups and resources under consideration are situated locally is not to deny the
often-intimate connections that exist between external forces and what is considered to be local. In
any case, the influence of research on common property is also visible in larger arenas, such as
international relations (Keohane and Ostrom, 1995).

8 See Schlager and Ostrom (1992) for a discussion of types of rights and the nature of incentives
related to resource use and management that their different combinations create.
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9 But see Chapter 1 of this volume for some brief reflections on definitional issues.

10 See, for example, Ostrom (1990:89). Baland and Platteau (1996:285) highlight the difficulties
inherent in deciding on parameters of successful management when they say, “It is perhaps too sim-
plistic to view the experiences of common-property management in terms of outright failure or suc-
cess. It is likely that a good number of these experiences are only partially successful.” They do not,
however, define precisely what they mean by success.

11 See Blomquist and Ostrom (1985) for a distinction between “commons situations” that are
potentially subject to problems of crowding and depletion, and “commons dilemmas” in which pri-
vate actions of users of commons have costs that cannot be overcome without collective organization.

12 There are other valuable comparative studies of commons management as well that readers
can examine at greater length than has been possible in this paper. Pinkerton and Weinstein (1995)
and Steins (1999) focus on fisheries; Arnold and Stewart (1991) are concerned mainly with land-
based resources in India, while Raintree (1987) examines tenure-related issues in agroforestry more
widely; Peters (1994) and Lane (1998) examine livelihood importance of common grazing resources
in Africa; Sengupta (1991) compares 12 cases of community irrigation management in India and the
Philippines; and Redford and Padoch (1992) and Sandbukt (1995) analyze different institutional re-
gimes around forest commons. Some general overview studies about designing sustainable institu-
tions are also available in Hanna and Munasinghe (1995). The interested reader will find these addi-
tional texts well worth pursuing.

13 Hardin (1982), Hechter (1987), Sandler (1992), and Lichbach (1996) provide useful reviews
of the collective action literature.

14 Those who already have an extensive familiarity with the common property literature might
wish to skip directly to the discussion that is of greater interest.

15 See, for example, Steins and Edwards (1999), who attempt to examine how context affects the
incentives of users of a resource, but derive their conclusions from a single case study related to a
single resource type.

16 For some comparisons, Wade also uses data on 10 villages that have no irrigation.

17 These empirical observations of Wade are also corroborated in theoretical terms by Ostrom et
al. (1994:319), who suggest that when individuals do not trust each other, cannot communicate effec-
tively, and cannot develop agreements, then outcomes are likely to match theoretical predictions of
noncooperative behavior among fully rational individuals playing finitely repeated, complete infor-
mation, common-pool resource games.

18 Wade relies in part on Ostrom’s (1985) list of variables that facilitate collective action on the
common. Wade interprets “noticeability” as “ease of detection of rule breakers” and considers it to be
a function of resource size, group size, and overlap between the location of the resource and the
residential location of the group. In Table 2-1, “ease in enforcement” is the variable that stands for
Wade’s use of “ease of detection.”

19 Wade states that he has a set of 13 conditions, but the first condition identified by Wade is in
effect 2 different conditions: small size and clearly defined boundaries of the common-pool resource.

20 Note that this particular result is a formal expression of Coase’s insight (1960) about the
irrelevance of property rights arrangements in the absence of transaction costs. See also Lueck (1994),
who examines conditions under which common property can generate greater wealth than private
property.

21 See also Maggs and Hoddinott (1999) for a study of how intrahousehold allocation of re-
sources is affected by changes in common property regimes.

22 Baland and Platteau see poverty as the force that often drives users to overexploit environmen-
tal resources. But because the rich can consume at even higher levels with scant attention to the
environment—witness pronouncements by American President George W. Bush about not honoring
campaign promises to restrict carbon emissions because of the potential effects on energy costs—it
seems appropriate to recast their argument in terms of opportunity costs.

23 See the important work of Greif (1994a) on how cultural beliefs are an integral part of institu-
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tions and affect the evolution and persistence of different societal organizations. In another paper,
Greif (1994b) examines the relationship of political institutions to economic growth. A more discur-
sive discussion of political and social relations in the context of common-pool resources is presented
by Cleaver (2000) and McCay and Jentoft (1998).

24 The full list of factors they cite is summarized in Box 2-4. Their factors are the ones that are
followed by “B&P.”

25 For a review of experimental and game theoretic evidence on the same issues, see Kopelman
et al. (this volume:Chapter 4) and Falk, et al. (this volume:Chapter 5).

26 To a significant extent, my choice of these four broad categories to classify the conditions
identified by Wade, Ostrom, and Baland and Platteau is motivated by the work carried out by Ostrom
and her colleagues at the Workshop in Political Theory and Policy Analysis at Indiana University
since the mid-1980s on fisheries, forests, irrigation, and pastoral resources. For attempts to establish
relationships among these different sets of variables, see discussions of the Institutional Analysis and
Development framework (Ostrom et al., 1994) developed by scholars at Indiana. See also Oakerson
(1992) and Edwards and Steins (1998).

27 Anexcellent example of a study that relates characteristics of resource systems to the viability
of institutions to manage resources is Netting (1981), who focuses on scarcity and value of resources
and the relationship of these two factors to whether common property institutions will endure. See
also Thompson and Wisen (1994) for a similar case study from Mexico. Another study that examines
common property arrangements, but focuses on environmental risks, is Nugent and Sanchez (1998).

28 The same argument would hold for some forms of humanly created products—for example,
greenhouse gases or industrial pollutants—that create externalities across many groups and jurisdic-
tions.

29 As areviewer of this paper pointed out, movement of resources such as wildlife, and collect-
ing and holding resources such as irrigation water, can be seen as mobility in space and time, and both
aim to address fluctuations inherent in the production functions associated with the output from a
resource system. Also, in one sense, markets provide individual producers with mobility across func-
tionally specialized tasks.

30 Indeed, as Ostrom points out, the impact of all the independent variables on sustainability of
commons institutions can be depicted in terms of a cost-benefit calculus related to individual decision
making.

31 See also Bardhan (1993) on the role of scarcity, and Scherr et al. (1995).

32 Although this paper does not focus on cultural contextual factors that may affect how local
conservation and resource use processes unfold, such factors may also, in some instances, have im-
portant effects (Uphoff and Langholz, 1998).

33 For a review of some of the writings on this subject, and for a test of the relative importance
of population pressures, market pressures, and enforcement institutions on the condition of resources,
see Agrawal and Yadama (1997). Regev et al. (1998) examine how market-related and technological
changes may affect rates of harvest and resource use.

34 In the absence of transaction costs related to exchange and political gains to be had from
cornering the supply of scarce resources, no benefits could be derived from pooling. For a more
familiar example of the redundancy of pooling institutions in the absence of transaction costs, think of
insurance organizations. None of them would be necessary were pooling of individual-level risks to
become pointless.

35 Hechter (1987) discusses how new technology in the cable television industry determined
excludability.

36 The issue is not whether markets and capital availability have an effect today in comparison to
the past. It is one of the degree or intensity with which market forces and capital availability have an
impact at different time periods in specific places. Even if processes of globalization make the pres-
ence of money and capital more widespread, they do not accomplish it in any homogeneous fashion.
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37 Three studies that examine some of the complexities of state-local relationships are Gibson
(1999), Ribot (1999), and Richards (1997). For analyses that focus directly on decentralization in the
context of common-pool resources, see Agrawal and Ostrom (forthcoming, 2001) and Agrawal and
Ribot (1999).

38 In contrast to the current fascination of many anthropologists with history and globalization,
much anthropological writing in the 1960s and 1970s saw its object of ethnographic analysis as an
ensemble of timeless relations. For some critical reviews on this subject, see Dirks et al. (1994),
Donham (1990), Mathur (2000), Roseberry (1989), Sahlins (1999), and Wolf (1982).

39 Marwell and Oliver’s conclusion is for public goods rather than common goods, but even for
common goods, Esman and Uphoff (1984) find that larger local organizations were associated with
greater success in rural development initiatives. The extent to which groups might have grown in size
as they experienced success is not clear, but in any case their finding suggests that larger groups might
function more effectively even if smaller groups are more successful in initiating collective action. I
am grateful to Ruth Meinzen-Dick for drawing this reference to my attention.

40 Lumpiness of monitoring refers to the situation in which a specialist guard is hired to enforce
common property arrangements. In this situation, the guard needs to be paid a salary for fixed periods
such as a few months or a year, rather than just for an hour or a day in the year. The exact relationship
Agrawal and Goyal (2001) identify suggests that in the Kumaon Himalaya context, user groups larger
than 100 households and smaller than 30 households have difficulties in finding the levels of surplus
needed to ensure adequate monitoring.

41 In the introduction to their recent discussion of inequality, Bowles and Gintis (1998:4) state,
“economic theory has proven, one hears, that any but cosmetic modifications of capitalism in the
direction of equality and democratic control will exact a heavy toll of reduced economic performance.
Yet economic theory suggests no such thing. On the contrary, there are compelling economic argu-
ments and ample empirical support for the proposition that there exist changes in the rules of the
economic game that can foster both greater economic equality and improved economic perfor-
mance...inequality is often an impediment to productivity.”

42 For a concrete example of heterogeneities of interests leading to heterogeneous endowments
and mutually beneficial exchanges, see Agrawal (1999a). More generally, exchanges between pas-
toralists and agriculturalists depend on distinct and heterogeneous interests and endowments in rela-
tion to land-based resources.

43 Elster (1992:14) writing about the study of local justice, suggests that “it is a very messy
business, and that it may be impossible to identify a set of necessary and sufficient conditions that
constitute a theory of local justice.” His diagnosis for local justice may be equally applicable to the
study of commons, as also his prescription: Instead of making a choice between theory and descrip-
tion, focus on “identifiable causal patterns” (Elster, 1992:16).

44 For a discussion of what accounts for the emergence of common property institutions, see
McCay (this volume:Chapter 11).

45 Commenting on a similar tendency in political analysis, Ostrom (1998:16) recognizes that
“political systems are complexly organized, and that we will rarely be able to state that one variable
is always positively or negatively related to a dependent variable.”

46 This issue of the effects of a given variable being very different depending on the state of
another variable is not addressed by the ceteris paribus clause that is implicit in all the conditions
stated by these authors. Depending on the state of a related variable, the effects of another variable
may even run counter to the suggested direction. Thus, Turner (1999) shows how clearer definition of
boundaries and strengthening of exclusionary powers in the context of high levels of variability and
mobility can lead to increased conflict. Such conflicts can endure over long time periods if those who
are excluded cannot find alternative occupational opportunities. Agrawal (1999a) uses the example of
the raika shepherds in western Rajasthan to make a related argument about the marginalization of
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mobile shepherds through firmer delineation of boundaries to resources and exclusionary powers of
communities.

47 A somewhat different but also very critical question of method is whether conclusions derived
from one level of analysis or at a particular spatial/temporal level apply to other levels. Do inferences
that are valid at the local level also apply to more macro-level phenomena? Although I do not address
this question, both Berkes (this volume:Chapter 9) and Young (this volume:Chapter 8) examine it
carefully.

48 Indeed, it should be clear that my discussion of potentially missing variables was aimed not
just to highlight deficiencies of substance in these careful analyses, but even more to focus on a
general problem of method that characterizes most studies of common property, and that these studies
avoid to the extent possible.

49 For discussions of problems of bias that result from sampling on the dependent variable, see
King et al. (1994) and Collier and Mahoney (1996).

50 Although cases should not be selected so as to include some instances of success and some of
failure, because this is likely to introduce bias in sample selection (King et al., 1994), it should be kept
in mind that if there is no variation in outcomes, then even if the selected cases vary on the factors that
are deemed causally significant, the research will reveal little about the differing effects of hypoth-
esized causes because outcomes are invariant in the selected sample.

51 The International Forestry Resources and Institutions Program at the Workshop in Political
Theory and Policy Analysis, Indiana University, is in the middle of such an ambitious project. Mem-
bers are just initiating analysis that may address some of the substantive and methodological criti-
cisms voiced in this paper (see the collection of studies in Gibson et al., 2000). Even in this project,
however, case selection can sometimes depend on availability of funding, an individual researcher’s
interests, and the ease of establishing collaborative partnerships with research institutions in different
countries.
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Unequal Irrigators: Heterogeneity and
Commons Management in Large-Scale
Multivariate Research

Pranab Bardhan and Jeff Dayton-Johnson

ommon-pool resources play a decisive role in determining the livelihood
of the rural poor (Jodha, 1986, 1990) and local environmental conditions.
The past 15 years of research have clearly demonstrated the importance
of institutional form to the performance of commons-using communities; the no-
tion that such situations always should be viewed within the framework of the
“Tragedy of the Commons” has been decisively dispelled. Nevertheless, much
remains to be understood and synthesized. Among the unsettled questions is the
following: What is the impact of heterogeneity among the users of a community-
based natural resource? Many field studies of the commons have addressed this
question, although generally only tangentially. Nevertheless, the only consensus
that emerges from the multidisciplinary empirical literature is that the relation-
ship between heterogeneity and commons use and management is complicated.
Recent theoretical research in economics has clarified some of the complicated
mechanisms that link inequality and commons outcomes, and we will consider
much of the case-study literature in light of this economic work. This chapter
identifies the most important types of heterogeneity, the commons outcomes they
might affect, and the mechanisms that link the two.!
The principal task of this chapter is to review large-scale surveys of locally
managed irrigation systems as an empirical illustration of the relationship be-
tween heterogeneity and success in managing the commons. Until recently, most

The authors extend appreciation to the editors, Elinor Ostrom in particular, to the other authors in
this volume, to Ruth Meinzen-Dick, and to an anonymous referee. Thanks are also due to Emannuel
Bon and other participants in a workshop at the Eighth Biennial Conference of the International
Association for the Study of Common Property (IASCP) at Indiana University in June 2000.
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studies of community-based irrigation (like most studies of common-pool re-
source systems generally) focused on one or two systems. We have learned a
great deal from these case studies, but they do not permit generalizations about
the relationship between heterogeneity and commons management. If one village
with a high level of inequality also has a relatively successful management re-
gime for its irrigation system, it is difficult to deduce from that a general relation-
ship between heterogeneity and management. In statistical terms, the case studies
do not have the degrees of freedom necessary to discern relationships among the
institutions of governance, various dimensions of performance, and the structural
characteristics of resource-using communities. More recently, a small number of
studies have sought to complement the case study approach with information
culled from relatively large numbers of resource-using systems. This chapter is
unique in this volume in that it gives pride of place to this large-scale multivariate
research, rather than other forms of empirical inquiry (e.g., laboratory experi-
ments or anthropological case studies). More specifically it synthesizes lessons
learned from a subset of these studies focused on irrigation systems.

The empirical context for our chapter, thus, is the poor hydraulic economy:
peasant water users in conditions of low-income rural sectors. The unit of analy-
sis is the resource-using group, of which heterogeneity is a characteristic.?

HETEROGENEITY

Irrigators, or users of some other common-pool resource, may be heteroge-
neous in economic, social, cultural, or other dimensions. There are many relevant
types of economic inequality alone. Variants of economic heterogeneity include:
inequality in wealth or income among the members of a resource-using group;
inequalities in the sacrifices community members make in cooperating with com-
mons-management regimes; inequalities in the benefits they derive from such
regimes; and inequalities in outside earnings opportunities (“exit options”). There
are other kinds of disparities that may have economic consequences, and those in
turn affect cooperation. For example, locational differences, to the extent that
they are not already reflected in landholding or wealth differences, might not be
taken into account adequately if one considers only wealth inequality. Head-end
and tail-end farmers in irrigation systems face different incentives to cooperate
(Bardhan, 1984; Ostrom, 1994), as do fishers with access to more or less produc-
tive fishing spots (Berkes, 1986). For irrigators, long-run locational advantages
and disadvantages will be capitalized into land values if land markets work rea-
sonably well. Thus, the head-end/tail-end inequality is another version of wealth
inequality.> Of course, in many parts of the world, land markets notoriously do
not work reasonably well. Even if head-end/tail-end differences are captured per-
fectly in land values, such locational differences provide strategic opportunities
that are not normally available simply as a result of wealth differences. Head-end
farmers, poor or not, get the water first. Similarly, differences in ability or effi-
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ciency in resource extraction will affect cooperative behavior (Johnson and
Libecap, 1982). These differences in many cases will be correlated closely with
wealth: Fishers with more gear will have lower unit costs of harvesting. Differ-
ences in what economists call rate of time preference—essentially differences
among resource users in the degree to which they consider the future in their
current extraction activities (Ostrom, 1990:passim)—will lead to differential im-
patience among commons users in making short-run sacrifices for resource con-
servation.

Ethnic heterogeneity such as differences in language or caste among irriga-
tors also will affect cooperative behavior.* An irrigating community may be so-
cially heterogeneous if its users come from various villages. Of course, in many
cases, ethnic or social heterogeneity will be correlated with economic heteroge-
neity, as certain castes or ethnic groups are also more likely to be richer or poorer
than other groups. Nevertheless, these noneconomic types of heterogeneity po-
tentially have effects independent of the economic heterogeneity with which they
are correlated.

Other types of inequality or heterogeneity are measured by state variables
like trust or social cohesion—the absence of which Baland and Platteau (1995)
called cultural heterogeneity. Generally, shared values or interpretations of social
problems—cultural homogeneity—can facilitate cooperation in the use of the
commons. It is conceivable that cultural homogeneity and pronounced economic
heterogeneity coexist in a stable relationship. For example, highly unequal agrar-
ian societies might sometimes exhibit widespread adherence to a hierarchical ide-
ology that facilitates monitoring and enforcement of cooperative agreements.’

Cultural heterogeneity exists, then, when there is more than one community
of interpretation or community of shared values among the members of a group.
This can overlap with ethnic or social or locational heterogeneity, but need not.
The experimental social-psychology literature reviewed by Kopelman et al. (this
volume:Chapter 4) demonstrates the critical importance of the relative shares of
“prosocial” and “proself” individuals in a group. This division could exist in the
absence of other types of differentiation.® A related type of difference arises in
the game-theoretic context of Falk et al. (this volume:Chapter 5) that allows for
the possibility that some players have a preference for reciprocity or equity.

The sources of heterogeneity considered in this chapter do not pretend to
exhaust the possibilities for differentiation. One type of heterogeneity not consid-
ered here is different uses of the resource. In the western United States, this con-
flict pits residential water users against agricultural ones. In agrarian economies,
an ever-present, and arguably the most important, dimension of heterogeneity is
gender. For water users, Meinzen-Dick and Jackson (1996) argue that differentia-
tion by gender and by type of use overlap substantially: In many cases, women
need water for cleaning and cooking, while men need it to irrigate cash crops.’

Why is heterogeneity important? Generally speaking, if we can discern em-
pirical regularities that link inequality to better or worse commons outcomes,
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then this has consequences for asset redistribution policies like land reform, and
for poverty alleviation and development programs that target communities based
on the level of inequality. For example, when policy makers contemplate turning
over the management of public irrigation assets to local communities, special
types of assistance could be called for where irrigators are especially heteroge-
neous.

How does heterogeneity affect commons outcomes? The answer depends on
which “commons outcomes” we mean. There are many of those: the success with
which a community of resource users conserves a resource system (whether
through a formal regulatory regime, or through social norms that prevail even in
a community with no explicit resource-using rules); the success with which a
community crafts rules for managing the commons (what Ostrom, 1990, referred
to as the problem of institutional supply); the success with which a community
monitors and enforces its regulatory regime; the success with which a community
resolves conflicts and modifies the regulatory regime in response to changes in
social and environmental conditions. Broadly, theoretical and case study research
has tended to diverge into two camps: those studies that find a positive role for
heterogeneity, and those that point out a negative role. For the moment, let us
restrict attention to economic inequality—which, as we have argued, is actually
quite broad and inclusive—and look more closely at the inequality-is-good and
inequality-is-bad schools of thought.

That inequality may favor provision of collective goods can justifiably be
called the “Olson effect.” Olson (1965:34), in a classic hypothesis, explained the
effect this way:

In smaller groups marked by considerable degrees of inequality—that is, in
groups of members of unequal “size” or extent of interest in the collective good—
there is the greatest likelihood that a collective good will be provided; for the
greater the interest in the collective good of any single member, the greater the
likelihood that that member will get such a significant proportion of the total
benefit from the collective good that he will gain from seeing that the good is
provided, even if he has to pay all of the cost himself.

Restraint in resource exploitation and cooperation with maintenance efforts
(e.g., fire prevention measures in community forests or canal cleaning in irriga-
tion systems) are approximately public goods: One villager’s actions provide ben-
efits to most or all other members of the community. In such settings a dominant
player might “internalize” a sufficiently large share of the collective good he or
she provides. Thus Olson’s hypothesis suggests that inequality is beneficial to
successful commons management.’

The Olson effect makes sense if, for example, each farmer in a community-
managed irrigation system is responsible for cleaning the portion of the common
canal network that passes through his or her land and if the amount of canal
passing through one’s land is proportional to one’s landholding size. Then an
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irrigator’s payoff from canal cleaning is also proportional to his or her landhold-
ing wealth. This is the case in Leach’s (1961) account of collective duties known
as rajakariya or “king’s work” in the preindependence Ceylonese village of Pul
Eliya. Large landowners might provide canal-cleaning efforts even if no other
irrigators follow suit. In such a case, the smaller, noncooperative irrigators free
ride on the effort of the large player.”

Olson effects are also likely if large fixed costs are involved in setting up a
commons management regime. These costs might be material, such as the build-
ing of fences around pasturelands, or the construction of irrigation canals. Such
startup costs also involve the organizational effort to collectively mobilize a com-
munity of resource users. Vaidyanathan (1986) illustrates the historical impor-
tance of local elites in promoting the emergence of irrigation management re-
gimes in India, China, and Japan. Ruttan and Borgerhoff Mulder’s (1999) model
of pastoralists illustrates the conditions under which the wealthier players choose
to coerce the poorer players into conserving. Powerful elites in Vaidyanathan’s
history are successful in part because they centralize decision-making power as
much as they command material wealth. Heterogeneity in decision-making power,
considered by McCay (this volume:Chapter 11), is another relevant dimension of
inequality.

Large startup costs of this type are an example of nonconvexities in the pro-
duction technology.!® Roughly speaking, benefits from collective action are a
nonconvex function of the effort provided to produce those benefits if there is a
threshold level of aggregate effort that must be supplied before any benefits are
realized. As effort increases beyond the threshold, however, benefits to the group
begin to increase. Irrigation, for example, provides no benefit until the expense of
building a dam or a canal (or both), or drilling a tubewell, has been undertaken;
but thereafter added effort systematically increases crop yields. In this setting,
wealthier farmers may be able to mobilize the capital necessary to build the dam
or install the tubewell. Nonconvexities also exist if there is a threshold stock of
the resource (e.g., fish or pasture) below which regeneration is impossible. Baland
and Platteau (1997) confirm the theoretical possibility of this Olson effect when
there are such nonconvexities. Widening inequality in this setting can lead to
discrete jumps in cooperative actions (e.g., maintenance effort or restraint in re-
source use) by the wealthier players. But they show that this result depends criti-
cally on assumptions about the characteristics of the resource-using technology.

Not everyone agrees, of course, that inequality is good for successful man-
agement of the commons. The case study literature in particular is replete with
examples of the harmful effects of inequality. This is not necessarily inconsistent
with Olson. It is easy to imagine irrigation systems wherein the canal length pass-
ing through one’s parcel is not proportional to one’s parcel size, or commons
where there are no significant nonconvexities. In such cases, the Olson effect
need not hold. Indeed, the (quite heterogeneous, incidentally) field work seems to
speak with one voice, and that voice says that inequality is harmful. Consider a
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handful of Indian irrigation examples. Jayaraman’s (1981) study of surface-water
irrigation projects in Gujarat notes the importance of a relatively egalitarian struc-
ture to farmers’ coming together to form a water users’ association. Similarly,
Easter and Palanisami’s (1986) study of 10 tank irrigation groups in Tamil Nadu
shows that the smaller the variation in farm size among farmers, the more likely
that water users’ associations will form.!! Varughese and Ostrom (2001) also find
a modest negative correlation between the level of wealth disparity and collective
activity in forest use in 18 Nepali villages.

This ambiguous relationship between inequality and successful commons
management is borne out by more recent theoretical work in economics. Dayton-
Johnson and Bardhan (in press) verify the Olson effect in a model of the com-
mons, but show, nevertheless, that the relationship between inequality and con-
servation is U-shaped. They assume two things. A linear harvesting technology
means that a given increase in harvesting effort always leads to the same increase
in resources harvested, until the resource is completely depleted: sending one
more boat into the fishery always increases catch by, say, 1,000 tons as long as
there are still fish in the sea. (Although a linear production technology might be
considered a restrictive assumption, it permits fairly clear results. A more general
assumption regarding production technology, as will be seen, complicates the
results considerably.) Second, there are no formal rules constraining commons
users. With these assumptions, Dayton-Johnson and Bardhan find that communi-
ties with more equally distributed wealth exhibit higher rates of resource conser-
vation than more unequal ones. Resource harvesters with wealth below a thresh-
old level will not conserve, regardless of what others do. Beyond that threshold,
however, a resource user will conserve conditional on the conservation of others
on the commons. If sufficiently many resource users have wealth below the
threshold—a consequence of inequality—then conservation will break down.

Bardhan et al. (2000) construct a general model of collective goods with
strictly concave production functions to determine the effect of wealth inequality
on provision of the collective good. Their results are generally indeterminate. On
the one hand, extreme inequality favors collective-good provision, as the domi-
nant player has an incentive to provide the collective good, even if others free
ride on his effort. This is one version of the “Olson effect,” already described. On
the other hand, with a concave technology, wealth equality promotes higher lev-
els of collective-good provision. The net effect of inequality on collective-good
provision depends on the relative magnitude of these two effects.

Bardhan et al. furthermore, show that market imperfections (for example, in
land, credit, or insurance)—a pervasive feature of poor agrarian economies—
complicate the Olson effect. In particular, the effect of inequality in the presence
of market imperfections depends on the characteristics of the collective good in
question. The authors introduce a distinction between common-pool resource
products and public goods. When the positive spillovers from collective-good
provision, whether the result of restraint in harvesting effort or the addition of
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abatement technology, for example, outweigh the negative externalities of provi-
sion, such as the classic congestion externalities of the commons, the collective
good is a public good. When the opposite is true—the negative spillovers exceed
the positive ones—the collective good is a common-pool resource. (When the
positive externality of a good’s provision exactly cancels the negative one, inci-
dentally, it is a private good.) Bardhan et al. consider only spillovers that affect
other users of the resource.

To return to the effect of inequality on collective-good provision in the pres-
ence of market imperfections: In the commons case, if the goods traded in imper-
fect markets (credit, agricultural land) are complementary to the commonly pro-
vided resources (water, grazing land) in households’ production, then the higher
the level of inequality, the greater the overall efficiency (measured by the gross
rate of return on the collective good). (Water and land, for example, are said to be
complementary if increased use of water raises land productivity, and vice versa.
The definition generalizes to any two factors of production.) This is consistent
with Olson effects, which predict better commons outcomes where inequality is
greater. If those productive factors are not complementary, this result does not
hold. Moreover, in the case of public goods (as opposed to common-pool re-
sources), overall efficiency falls as inequality rises when complementary goods
are transacted in imperfect markets.

Economic inequality might influence commons outcomes via differences in
costs of resource harvesting. Although it is likely that if there is any difference in
costs, richer commons users will enjoy lower input costs, inequality in costs is
conceptually distinct from inequality in wealth or income. Aggarwal and Narayan
(1999) provide a two-stage model of groundwater use that incorporates differ-
ences in cost among water users. They motivate this asymmetry with the observa-
tion that in poor agrarian economies, agents face different costs of securing credit
to install extraction capacity. They demonstrate a U-shaped relationship between
cost inequality and the resource stock: Starting from low levels of cost inequality,
increasing inequality first reduces, then increases, water-use efficiency.!?

Both economic and social heterogeneities may be especially salient in pre-
cluding the collective action needed to establish local institutions for managing
the commons in the first place, that is, in the problem of institutional supply.
Social heterogeneity increases the cost of negotiation and bargaining inherent in
the process of crafting institutions; economic inequality, combined with other
constraints, severely limits the possible bargaining outcomes available to com-
mons users. Johnson and Libecap (1982), for example, formulate a model based
on their observation of the South Texas shrimp fishery, where fishers are differ-
entiated by their productivity. They find that both fisher-specific quotas and bilat-
eral payments among fishers (which amount to the same thing) are impractical to
administer: Presumably such schemes are too difficult to monitor and enforce.
The only option, therefore, is a system of uniform quotas. The more productive
the fisher, however, the larger the restriction implied by this regime. Thus more
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productive fishers might stand to lose under a cooperative arrangement, and hence
will oppose it. (This logic is further developed in Kanbur, 1991, and Baland and
Platteau, 1998.)

In a related vein, Quiggin (1993) hypothesizes that common property arises
as a legal mode where there are certain scale economies in production (as in
Baland and Platteau’s 1997 nonconvexity case, summarized earlier). Wealthier
agents will gain less from economies of scale from collectively owned assets and
consequently could seek such a high share of benefits from the collective organi-
zation that the group fails to form.!3 In both the Johnson-Libecap and Quiggin
stories, the feasible set of institutional arrangements is restricted in some way;
under certain configurations of parameters, this restriction makes it impossible to
craft an arrangement that satisfies both rich and poor commons users. Even though
especially resourceful harvesters might successfully overcome this obstacle, in
general, inequality makes it more difficult to self-organize.

An important complication is the presence of exit options. If resource users
have relatively lucrative earnings opportunities outside the commons, this can
affect their individual incentives, as well as the power of social cohesion to pro-
mote cooperative behavior. In Dayton-Johnson and Bardhan’s (in press) model,
the harvester can stay and conserve, stay and degrade, or degrade and then leave.
They demonstrate that the effect of these exit options on conservation is predict-
ably complicated, but depends in part on whether the relationship between wealth
and exit options is concave. If a resource harvester’s exit option is a concave
function of wealth, then the value of the exit option increases as the harvester’s
wealth level rises, but, by definition, at a decreasing rate.!* If a resource har-
vester’s wealth were to double, his or her exit-option value might rise consider-
ably; if that person’s wealth were to double again, the exit-option value would
increase by less than it did with the first doubling. If the exit-option function is
concave, then, as Dayton-Johnson and Bardhan show, increases in inequality,
starting from relatively equal wealth distributions, will reduce conservation. In
that case, the relatively poorer harvester will optimally choose not to conserve:
As his or her wealth declines, the gain from conserving (which is a linear function
of wealth) falls off more rapidly than the gain from exercising his or her exit
option (which is a concave function of wealth). The poor harvester thus derives a
higher return from staying on the commons and degrading it than he or she does
from exiting. If on the other hand the exit option is a convex function of the
wealth level (which would be true, for example, if villagers faced borrowing
constraints in credit markets), then increased inequality might either enhance or
damage the prospects for conservation: The effect is indeterminate.

Conservation in the Dayton-Johnson/Bardhan model occurs in a completely
noncooperative setting, that is, where no management regime necessarily exists.
In the presence of a management regime, exit might help resource conservation,
if the outmigrants are those most likely to discount the future substantially. Nev-
ertheless, exit might hamper collective action in this situation. For example, if the
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amount of labor available to maintain irrigation infrastructure falls, the infra-
structure’s condition could decay if the community is not wealthy enough to hire
guards and workers. Furthermore, in the presence of exit options, communities
may have fewer mechanisms to enforce cooperation in a footloose population.
An open question is whether conservation is reduced appreciably if the poor do
not conserve. The poor harvester may have such a small effect on the resource
that his or her lack of adherence to the rules has a negligible effect, as with the
pastoralists studied by Ruttan and Borgerhoff Mulder (1999). Baland and Platteau
(1999), similarly, argue that with inequality, increasing participation by the
wealthy can compensate for the poor’s lack of participation; the net effect on
conservation depends on the extraction technology involved.

There is empirical evidence that exit options weaken the prospects for coop-
eration. Baland and Platteau (1996) illustrate this phenomenon with reference to
conflicts between artisanal and industrial fishers in fisheries around the world.
The former group is tied by their technology to a very circumscribed fishing
ground, while the latter are highly mobile. In Mali and Mauritania, large (usually
absentee) livestock herd owners have been much less interested than small herd-
ers in local arrangements for rangeland management to prevent overgrazing and
desertification (Shanmugaratnam et al., 1992). Freudenberger (1991) describes
the deforestation of a forest ecosystem in Senegal by the local unit of a nation-
wide agricultural entity known as the Mouride. A relatively low-intensity pattern
of resource use by nearby peasant producers and pastoralists gave way to inten-
sive cash-crop (groundnut) production. After the soil’s rapid exhaustion by
groundnut farming, the Mouride’s national decision-making body could open up
new territory elsewhere, unlike traditional users who were more interested in the
long-term viability of the local forest. Shanmugaratnam (1996) notes that after
the privatization of some village grazing areas in Western Rajasthan, large land-
owners, now able to produce a large part of their fodder needs on their private
land or to buy supplementary fodder in the market, tend to be uninterested in the
sustainable management of the remaining commons.

In many of the cases cited, the richer or larger commons users were prone to
defect. This need not always be the case. Other authors have reported that the
poorer or smaller users exercise exit options. Bergeret and Ribot (1990), in a
study similar to that of Freudenberger, describe deforestation in a larger area and
over a longer time frame, also in the Senegalese Sahel. Trees are harvested by
Fulani refugees from Guinea, who are more likely to be landless than other peas-
ants, in order to produce charcoal for the rapidly growing urban market. A quali-
tatively similar situation has been described in southern Burkina Faso, where
immigrants are more prone to use destructive gathering techniques in communal
forests (Laurent et al., 1994). (Because the poor in these examples are also immi-
grants, it may be more accurate to infer that they have already exercised their exit
options from a previous place. Because of their lack of connection to their new
locales, they pursue environmentally unsound practices.)
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How do noneconomic sources of heterogeneity affect economic outcomes?
In a completely different public goods domain, Alesina et al. (1999) find that
ethnic diversity is associated with lower public goods funding across U.S. mu-
nicipalities because different ethnic groups have different preferences over the
type of public good (such as language of school instruction). In the kind of rural
societies considered in this chapter, ethnic heterogeneity works through social
norms and sanctions. The effectiveness of social sanctions weakens as they cross
ethnic reference groups. In this vein, Miguel (2000) constructs a theoretical model
where the defining characteristics of ethnic groups are the ability to impose social
sanctions within the community against deviant individuals and the ability to
coordinate on efficient equilibria in settings of multiple equilibria. With data from
the activities of primary school committees in rural western Kenya, Miguel then
shows that higher levels of ethnic diversity are associated with significantly lower
parent participation in parent meetings, worse attendance at school committee
meetings, and sharply lower teacher attendance and motivation.!

If social groups (not solely ethnic groups) are defined as those whose bound-
aries coincide with the effective monitoring and enforcement of shared social
norms, then this provides a workable concept of social heterogeneity for irriga-
tion communities. Indeed, this is one way of understanding the notion cited ear-
lier of cultural homogeneity, a variant of what many authors have called social
capital or social cohesion.!® Irrigation systems whose boundaries obey hydrologi-
cal rather than social boundaries will comprise irrigators from many villages.
Irrigation organizations that cross village boundaries can rely less on social sanc-
tions and norms to enforce cooperative behavior than those that comprise a single
village.

LARGE-N STUDIES

The foregoing discussion demonstrates the richness of the theoretical and
empirical literature on the commons. A careful reading of the empirical literature
demonstrates that case studies (whether by anthropologists, political scientists,
sociologists, engineers, or the odd economist) prevail. Larger scale surveys of
several resource-using systems that would permit statistical analysis of the em-
pirical regularities present on the commons are still relatively rare. Ostrom et al.
(1994) attempt to remedy this shortage by systematically combining the results of
the voluminous case study literature on irrigation systems, community forests,
and fisheries. Although useful, such “meta-evaluations™ are not substitutes for
survey research of large groups of resource-using communities. Even careful com-
pilation of case studies cannot address biases in the selection of studied systems.
In this section we synthesize results from a handful of studies of farmer-managed
irrigation systems that seek to fill this gap.!” All of the studies mentioned herein
share the objective of establishing empirical regularities among structural charac-
teristics, institutions of governance, and various measures of performance; we
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will focus our attention on one particular characteristic, namely heterogeneity,
and its links to institutions and performance. The principal studies considered in
this section are Lam’s (1998) Nepali study, Dayton-Johnson’s (1999, 2000a,
2000b) Mexican study, Bardhan’s (2000) Indian study, and Tang’s (1991, 1992,
1994) meta-evaluation of the case study literature. We will also have occasion to
refer to Fujita et al.’s (2000) study of 46 surface-water systems recently trans-
ferred to their users by the Philippine public irrigation authorities. Theirs is clearly
in the vein of the other studies considered here, but its usefulness for our chapter
is limited because it does not explicitly consider the effects of economic inequal-
ity on irrigation performance. Khwaja’s (2000) study of infrastructure investment
in Pakistan includes information on inequality, although the research is not lim-
ited to irrigation projects.'8

Lam (1998) analyzes data from a data set covering 127 irrigation systems
throughout Nepal, as well as nearly 25 further systems surveyed by the author.
Unlike the Mexican and Indian studies, the sample of irrigation communities is
not randomly drawn; nevertheless, the data set is regionally representative within
Nepal. For the basic 127-system data set, 104 systems were farmer managed,
while the remaining systems were managed by the public Department of Irriga-
tion. The mean system area was 399 hectares, and the mean number of appropria-
tors was 585, implying that the average irrigated area per appropriator was just
over two-thirds of a hectare. Bardhan (2000) analyzes data from a survey of 48
irrigation units known as ayacuts, each in a different village within six districts in
the south Indian state of Tamil Nadu. Half of the ayacuts were members of larger
canal systems, and half were members of more traditional tank systems. All were
ostensibly under the control of the government, but most ayacuts had traditional
and informal community management regimes. The average number of house-
holds per irrigation source was 53; the ayacut area per household was just slightly
more than a third of a hectare.

Dayton-Johnson (1999) describes a field study of 54 farmer-managed ir-
rigation systems known as unidades de riego in the central Mexican state of
Guanajuato. All of these unidades were autonomous from state control, and all
were based on surface-water irrigation derived from reservoirs. The average num-
ber of irrigating households in the systems was 123; the average command area
was 449 hectares; and the average land holding per household was 3.3 hectares.
Tang (1991, 1992, 1994) has applied the meta-evaluation approach to the inven-
tory of case studies of irrigation. He aggregates information from 47 irrigation
systems in 15 countries. Twenty-nine are farmer managed, 14 are agency man-
aged, and 4 are other types of systems. Khwaja’s (2000) study of a variety of
infrastructural projects in the Himalayas of northern Pakistan considers various
forms of inequality with great care. His 123 externally funded projects include
investment in irrigation, but also in roads and other forms of infrastructure.

These studies define certain commons outcomes, allowing estimation of the
impact of heterogeneity. Broadly, there are two types of outcomes: institutions
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and performance. Both may vary systematically with the degree of heterogeneity.
With respect to institutions, Tang (1994:231) describes two types of “rules-in-
use”: boundary rules (“the requirements one must fulfill before appropriating
water”) and authority rules (the procedure and basis for withdrawal, including
fixed shares or rotating turns). Bardhan (2000) and Dayton-Johnson (2000a) con-
sider cost-sharing rules for mobilizing canal-cleaning and maintenance efforts, as
well as water allocation rules that define households’ claims on irrigation re-
sources.

Performance is measured in various ways. An obvious dimension is the de-
gree to which irrigators adhere to the rules established above: rule conformance.
Bardhan (2000) measures whether water allocation rules are frequently violated
by one group; Tang (1994) codes more generally whether the irrigation rules are
followed. Alternatively, one could measure not rule conformance per se, but rather
the level of infrastructure maintenance. Bardhan (2000) uses a categorical-vari-
able index of maintenance of distributaries and field channels. Dayton-Johnson
(2000b) uses disaggregated variables and estimates statistical models of three
dimensions of maintenance: the degree of definition of canal side slopes, state of
repair of field intakes, and degree of control of leakage around the canals. Lam
(1998) uses the overall physical condition of the system. Another class of perfor-
mance variables measures the adequacy of water delivery; Lam aggregates infor-
mation on adequacy of water delivery at various points in the system, equity
among users, and reliability of water supply at the tail end. An imperfect indica-
tor of the success of irrigation is crop yields, considered by Dayton-Johnson
(1999) and by Lam (1998), who aggregates information on output per hectare,
and cropping intensity at the head and tail ends of the system. Lam subjects the
three dimensions of his performance measure (condition, water delivery, and pro-
ductivity) to confirmatory factor analysis, finding, among other things, that the
dimensions are not highly correlated. Fujita et al. (2000) propose a four-dimen-
sional concept of irrigation system performance, based on the existence of rules
for maintenance, coordination in rice-cropping schedules, practice of water rota-
tion, and organized monitoring of rules. They perform a principal components
analysis on the four measures to derive appropriate weights for an index of per-
formance. Finally, Bardhan (2000) also considers the absence of water-related
conflicts as a measure of performance.

All of the studies considered here are multivariate analyses, but the list of
independent variables differs considerably from study to study. To some extent,
then, we are comparing estimated coefficients that are not strictly comparable:
This should be borne in mind when considering the results reviewed in the fol-
lowing paragraphs.

Income inequality. What then, are the effects of heterogeneity? Consider
first inequality in incomes. Tang (1991) finds that “a low variance of the average
annual family income among irrigators tends to be associated with a high degree
of rule conformance and good maintenance.” Tang (1992:72-73) identifies 27
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cases where the degree of income variance can be gleaned from published re-
search. He finds that in systems where income variance is high, 17 percent exhibit
high levels of rule conformance and maintenance; where income variance is mod-
erate, 75 percent exhibit high levels of these performance measures; and where
variance is low, 89 percent exhibit high rates of performance. (Tang cautions
against inferring too much from these results, because the degree of income vari-
ance could not be identified in a significant fraction of the case studies he com-
piled.) Lam’s (1998) regression analysis shows that income inequality (measured
by a zero-one variable indicating either “low/medium” or “high” variance in av-
erage annual family income) is significantly and negatively related to water de-
livery performance. Income inequality is also significantly and negatively related
to productivity in the Nepali systems, but it is not significantly related to physical
condition of the system. Khwaja (2000) finds a U-shaped relationship between
inequality in one form of income—project returns—and project maintenance in
his Pakistan study. Starting from a low level of inequality in project returns among
beneficiaries, increased inequality tends to reduce project maintenance. Beyond a
certain level of project-return inequality, however, maintenance improves as in-
equality widens.

Wealth inequality. Wealth inequality is likely quite highly correlated with
income inequality, and its effects are similar here. Bardhan (2000) and Dayton-
Johnson (2000a, 2000b) compute the Gini coefficient based on irrigated land
holding for their Indian and Mexican studies. The Gini coefficient is related to
performance: The relationship, where it is significant, is negative in the Indian
study. Bardhan finds that landholding inequality is significantly and negatively
associated with canal maintenance in the Tamil Nadu systems. For Bardhan’s
indicator of intravillage conflict over water, he finds evidence of a U-shaped
relationship between the Gini coefficient and this indicator of performance.!® That
is, at low and high levels of inequality, there is little intravillage conflict, but for
inequality in the middle range, conflicts are more likely. Bardhan finds no statis-
tically significant effect of inequality on rule conformance. For the Mexican study,
the full effect of landholding inequality on maintenance (accounting for the indi-
rect effect on the choice of rules) is negative, but complicated.?? Khwaja (2000)
once again finds a U-shaped relationship between landholding inequality and
project maintenance in his Pakistan study: Starting at perfect equality, increasing
inequality reduces maintenance, while at high inequality levels, increasing in-
equality raises maintenance.

Head-enders and tail-enders. Another source of inequality is the asymmetry
between those at the head and tail ends of the canal network. As noted, this is
probably only imperfectly correlated with inequalities in landholding wealth given
that land markets do not function very well. Tang (1992:60-63,73-74) considers
the impact on rule conformance and maintenance of the presence of “disadvan-
taged groups.” In most cases, this refers to tail-enders, although in a few instances
it refers to groups against which system rules systematically discriminate. In a
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simple bivariate comparison, most systems without disadvantaged groups exhib-
ited high rule conformance and maintenance, while fewer than a third of those
with disadvantaged groups exhibited these high performance levels.

One predictor of conflicts between irrigators at the extremities of the net-
work is the presence of modern headworks to divert water from its source. Lam
(1998) finds that the presence of modern headworks was negatively and signifi-
cantly associated with all of his indicators of performance. A strict engineering
view would predict that modern headworks would improve performance: Lam
interprets his results as confirming that headworks increase the bargaining power
of those at the head end of the network. For Lam, water delivery and cropping
intensity at the tail end are dependent variables. The Philippine study by Fujita et
al. (2000), however, considers disparities in water availability between the head
and tail ends as independent variables; they can do this because they measure
availability before the systems were transferred from the government to their
users, and they measure performance after transfer. They find that disparities
wherein head-enders have relatively abundant availability and tail-enders rela-
tively scarce availability are significantly associated with poorer performance.?!

Exit options. Another dimension of economic inequality already mentioned
is differential earnings opportunities not fundamentally tied to the commons. Exit
options can be empirically detected in several ways. Bardhan (2000) includes an
indicator of linkage (e.g., by bus or telephone) to urban centers in the south In-
dian study. This linkage variable is negatively and significantly related to system
maintenance, suggesting that the proximity to the city makes it harder to enforce
rules for cleaning canals and the like. This is verified in Bardhan’s statistical
model of rule conformance, where the linkage effect is negative. Linkage is simi-
larly positively and significantly related to the presence of intravillage water con-
flicts. Note that this does not reveal the degree to which exit options are distrib-
uted unequally, however. The Indian results merely verify that cooperative
behavior is more difficult to sustain in the presence of outside opportunities. The
Philippine study by Fujita et al. (2000) attempt to measure asymmetry by the ratio
of nonfarm to farm households within the territory of the irrigation community.
(Nonfarm employment is the exit option in this case.) A higher proportion of
nonfarm households indicates asymmetry in the way people gain their livelihoods,
an asymmetry that might weaken the enforcement power of informal sanctions
within the farming subset. The nonfarm household ratio is significantly and nega-
tively associated with their measure of performance. (In a separate series of re-
gressions where the components of their performance index are separately esti-
mated as dependent variables, the nonfarm household ratio negatively affects the
probability of observing a water rotation scheme, and the probability of observ-
ing organized monitoring.) Bardhan finds in the Indian study some (weak) evi-
dence that when farmers have access to alternative sources of irrigation, they tend
to violate the water rules more frequently: This is an exit option outside the com-
mons, but not outside of agriculture.
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Ethnic and social heterogeneity. The boundary between economic and non-
economic heterogeneity is a fuzzy one. Differential exit options appear to be
economic because they are like unequal assets; nevertheless, the effect of differ-
ent exit options, we suspect, operates through the weakening of social norms and
sanctions. Less explicitly economic forms of heterogeneity have significant ef-
fects in the studies considered here. Bardhan (2000) controls for whether at least
three-quarters of surveyed farmers in an ayacut are members of the same caste.
This kind of caste homogeneity is strongly associated with the absence of
intravillage conflict, but it is not significantly associated with rule conformance.
(Bardhan did not include caste homogeneity in his statistical models of mainte-
nance.) Khwaja (2000) computes a “fragmentation index” that is the average of
ethnic, political, and religious fragmentation indices for the communities in his
Pakistan study. Each fragmentation index is the probability, in a given commu-
nity, that two randomly selected individuals belong to different groups. Khwaja’s
fragmentation index bears a negative relationship with project maintenance.

A measure of social heterogeneity is whether or not irrigators come from
more than one community. Dayton-Johnson (2000b) includes in his statistical
models the number of ejidos (Mexican agrarian reform communities) from which
unidad members are drawn: It is consistently and negatively associated with in-
frastructure maintenance. This provides strong support that when enforcement
crosses ejido boundaries, it is less effective. Nevertheless, the Philippine study of
Fujita et al. (2000) includes a similar variable—the number of villages repre-
sented in the irrigation system—and it is not significant. Baker’s (1997) study of
39 kuhl irrigation systems in Himachal Pradesh considers the effect of differen-
tiation, which is “high when a kuhl irrigates more than one village, the irrigators
of the kuhl are composed of multiple castes, and land distribution is relatively
unequal” (1997:204). Baker proposes that, in the presence of high differentiation,
increased opportunities for nonfarm employment can place intolerable stress on
traditional kuhl management regimes.>? Tang’s (1992:68-72) evidence on the ef-
fect of “social and cultural divisions” is ambiguous and marked by small numbers
of observations. The effect is mediated by the institutional nature of the irrigation
system. Where it is community managed, sociocultural heterogeneity does not
preclude good performance; where the system is agency managed, this heteroge-
neity is associated uniformly with poor performance. Possibly overlooked is the
selection bias in community-managed systems: If a group is not able to organize
itself, or if conflicts become too severe, the system will not exist when the re-
searcher goes into the field. The same cannot be said of agency-managed sys-
tems. Thus, we are left with a sample of community-managed systems that have
survived a process that requires high levels of cooperation.

Choosing rules. Heterogeneities, finally, can affect performance indirectly
by means of their effect on the choice of rules. Dayton-Johnson (2000a) finds that
wealth inequality increases the probability of observing proportional water allo-
cation (as opposed to equal shares for all farmers). This is consistent with richer
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landowners pressing for proportionally more of the irrigation supply. The Mexi-
can study also finds that proportional water allocation is associated with poorer
maintenance. Inequality thus may lead to a particular set of rules under which
irrigation systems do not perform as well.3 Bardhan’s (2000) south Indian study
also provides significant evidence that when the water allocation rules are crafted
by the village elite, the latter violate the rules less frequently; otherwise the elite
violate the rules more frequently. (Overall, the elite break the rules more often
than the nonelite, but by definition, the former is a smaller group than the latter.)
It is also observed that when an average farmer believes the water rules have been
crafted jointly (i.e., with collective participation, as opposed to rule crafting only
by the village elite, or by government), he is more likely to have positive com-
ments about the water allocation system and about rule compliance by other farm-
ers. Joint rule crafting of this kind is associated with the highest level of rule
compliance in the Indian case. Bardhan also estimates the likelihood that villages
have adopted proportional cost-sharing rules—that is, rules that specify that the
labor costs of maintaining irrigation infrastructure are shared proportionally to
(irrigated and nonirrigated) landholding wealth.?* This rule is in general posi-
tively associated with cooperative outcomes; adoption of this rule is, in turn,
significantly and positively associated with landholding inequality. This might be
an indication of social pressure for a redistributive adjustment of the cost-sharing
rule to take account of wealth disparities. This points to an important and more
general observation noted by Varughese and Ostrom (2001:762). They find that
many groups “overcome stressful heterogeneities by crafting innovative institu-
tional arrangements well-matched to their local circumstances.” In their Nepal
study, forest users created diverse forms of memberships with different rights and
duties to cope with heterogeneity, particularly when there are substantial benefits
to be obtained through collective action.

CONCLUSIONS

Table 3-1 summarizes the evidence from the large-n studies reviewed in the
previous section. The evidence is tentative, but sufficient to permit us to hazard a
few conclusions. First, there is a confirmation of the case study literature’s con-
clusion that heterogeneity, however it might be measured, has a negative impact
on cooperation on the commons in these irrigation cases. Heterogeneity tends to
have a discernable negative effect, or no effect at all. Second, the evidence is
consistent with the hypothesis that heterogeneity weakens the effect of social
norms and sanctions to enforce cooperative behavior and collective agreements.
Support for this conclusion derives from the negative effect on performance in
multivillage, multicaste irrigation systems. Third, however, controlling for this
social heterogeneity, there is an independent, and largely negative, effect of eco-
nomic heterogeneity per se: This is borne out by the significant effect of Gini
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coefficients, for example, in the Mexican and Indian studies. This conclusion
underscores the importance of economic mechanisms in the theoretical literature,
starting with Olson (1965). These economic mechanisms are based on the differ-
ential incentives to cooperate created by the distribution of wealth or income,
distinct from social norms. Moreover, although economic theory cannot predict
whether “Olson effects”—a positive impact of inequality—will predominate, the
empirical evidence for irrigators is that they do not. This finding also underscores
the value of the multivariate analysis approach adopted in the studies summarized
here: Such an approach allows one to isolate the effect of particular structural
characteristics (like wealth inequality) while controlling for the effect of others
(like social heterogeneity). Fourth, and finally, there is evidence that heterogene-
ity affects system performance both directly and indirectly via its effect on the
institutions adopted by an irrigating community. Inequality might affect the de-
gree to which irrigators follow the rules, but it also affects the type of rules cho-
sen, and not all rules are equally conducive to good performance. Quantifying the
magnitude of these direct and indirect effects requires the adoption of the multi-
variate approach used in these studies.

A question raised by the studies summarized here is the degree to which
these results based on irrigation systems can be generalized to other types of
commons. Blomquist et al. (1994) consider a typology of common-pool resources
that situates irrigation with respect to other types of commons. Two physical
dimensions that matter are stationarity of the resource (“the resource units...
remain spatially confined prior to harvest” [1994:308]) and the possibility of stor-
age. This two-way typology generates four classes of physical resources, and
irrigation systems are found in three of the four categories: groundwater-based
systems are stationary and storage is available; reservoir-based canal systems are
nonstationary but storage is possible; river-diversion systems are nonstationary
and storage is impossible. Many of the systems considered in this chapter are
canal-based systems, with a minority of run-of-the-river systems. (In Bardhan’s
2000 South Indian study, half of the systems are not served by canals.) Most other
commons do not share this combination of characteristics: Forests, rangelands,
and community threshing grounds are stationary without recourse to storage.
Migratory species are nonstationary with no possibility for storage. In the pres-
ence of distinct structural characteristics, further analysis is necessary before ex-
tending these irrigation-based findings to other settings.

One distinction between a flowing resource (like water) and a standing re-
source (like forest) is that gravity makes locational (head-tail) heterogeneity more
salient in the former (although if land markets work, one presumes that in the
long run locational advantage gets capitalized into wealth inequality). Another
difference is that in forests, part of the collective action is in replanting and regen-
eration efforts, which are less important in canal irrigation. Third, issues of
intertemporal conservation are somewhat less salient in canal irrigation, although
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they are important in groundwater irrigation. This refers not only to dynamic
conservation of the resource, but intertemporal externalities of harvesters’ behav-
ior, whereby my extraction this period affects your payoff next period.?

One can reasonably question whether surface-water irrigation systems are
common-pool resources at all. Groundwater-based irrigation, of course, draws
from a resource (an aquifer) that is subject to regeneration as well as the risk of
depletion, as is the case with pastures, forests, and fish. To the extent that canal
systems based on reservoirs or river diversions bear a formal resemblance to such
common pools, it lies in the collectively maintained infrastructure: water source,
canals, and water-control devices. Cleaning canals and repairing equipment is
formally similar to replanting, recharge, and regeneration. Moreover, one person’s
use of irrigation water reduces the availability for others, just as in other types of
common-pool resource systems. Nevertheless, human intervention in natural sys-
tems is arguably much more invasive in irrigation than in, say, fishing or fuelwood
collection. (These and other aspects of “irrigation exceptionalism” are considered
in passing in Rose, this volume:Chapter 7.)

To a large extent, of course, the problems of successful commons manage-
ment are not necessarily based on the characteristics of the natural resource it-
self—as the earlier, tragedy-of-the-commons tradition would have it—but rather
the more prosaic problem of getting people to cooperate. Thus the problem is
particularly closely related to those of producer and worker cooperatives. Mobi-
lizing cooperative effort is especially problematic at the level of institutional sup-
ply, but also in the running of the institution.

Another social—rather than natural—phenomenon deserving increased at-
tention is the effect of market failure. Market failure is said to exist when the
market for a good or service fails to be efficient or, in the extreme, fails to exist at
all. Such market failures in credit, insurance, and land are endemic in agrarian
economies, and interact with the problem of cooperation. Optimal regulatory re-
gimes are not difficult to describe in theory, but real-world market failures con-
strain the set of feasible arrangements. These constraints may be such that com-
mons users are unable to negotiate any kind of cooperation whatsoever; or, they
reach an accord that nevertheless leads to environmental degradation. Another
such market failure that is frequently invoked but not quite justified is the impos-
sibility of side payments—or equivalently, the absence of secondary markets for
the common-pool resource.

Our empirical reference point limits the generalizability of our results to glo-
bal-scale commons, where actors are states and international agencies rather than
peasant households. Our conclusions regarding the effect of heterogeneity could
be implausible in the setting of international climate-change agreements, for ex-
ample; there, the presence of disproportionately powerful actors might enhance
the prospects for cooperation.

This survey illustrates the utility of the large-scale multivariate analysis of
resource-using communities. Similar syntheses could be compiled for other types
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of commons (fisheries, forests, rangelands), and for other structural characteris-
tics of communities (group size).?” Despite the impressive advances of research
chronicled in this volume, the lacunae in our knowledge are still great, as is the
potential contribution to commons users’ welfare of policy makers’ judicious
application of that knowledge.

NOTES

1 Ours is not the first attempt to survey this literature; see also Baland and Platteau (1999).

2 The effects of many other group characteristics are considered systematically in Agrawal (this
volume:Chapter 2).

3 Ostrom and Gardner (1993) recount the experience of an irrigation system in Nepal, where the
richer farmers are located at the tail-end; this system is better maintained than those where the tail-
enders are poorer.

4 Bardhan (1997) analyzes the economic aspects of ethnic conflict.

5 Fafchamps (1992) explores the emergence of such patron-client relationships in agrarian
economies using the theory of repeated games.

6 See Cardenas (1999) and Henrich et al. (2000) for field-based laboratory experiments among
actual commons users.

7 See also Zwarteveen (1997) for a discussion of gender in the context of irrigation management
transfer.

8 This result is generalized in a pure public goods model by Bergstrom et al. (1986). (Parentheti-
cally, Bergstrom et al. sought to dispel the earlier conventional wisdom in economics, namely, that
changes in the distribution of wealth would nort affect the overall level of public goods provided in
society.)

9 Alternatively, the rajakariya case might be an example of the proportionality between costs
and benefits that Ostrom (1990) claims is exhibited by successful commons management regimes. In
one variant of this story, proportionality should neutralize the effects, good or bad, of inequality.
Dayton-Johnson (2000a) provides a simple game-theoretic illustration of the proportionality prin-
ciple.

10 The “lumpiness” in third-party monitoring to which Agrawal (this volume:Chapter 2) refers is
another example of nonconvexity.

11 See Bardhan (1995) for further examples from the case study literature on farmer-managed
irrigation systems in Asia.

12 Baland and Platteau (in press) note that the effect of increased wealth inequality on inequality
in costs is likely to be hard to predict. On the issue of cost inequalities on the commons, see also the
paper by Hackett (1992).

13 Parenthetically, these mechanisms might be viewed as variants of the macroeconomic redis-
tributive-pressure mechanism modeled by Persson and Tabellini (1994). Inequality in their model
leads to pressure from below to redistribute income; this in turn leads to a tax on capital that lowers
investment and growth. In the arena of institutional supply on the commons, in contrast, the wealthy
require more of the notional gains from cooperation than the poor are willing to accept and commons
management regimes fail to emerge.

14 Graphically, the exit-option function (measured on the vertical axis) rises sharply from the
origin, but gradually levels off as wealth increases (on the horizontal axis).

15 Contrary to Miguel’s definition, ethnicity might be conceived alternatively as an identity asso-
ciated with shared norms, but not necessarily with sanctioning. As such, ethnic homogeneity or het-
erogeneity would affect commons management more through shared understandings than through
sanctioning behavior.
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16 Dayton-Johnson (2001) constructs a game-theoretic model of social cohesion, which he dif-
ferentiates from “community””: The latter is based on shared values and shared interpretation of social
reality, a stronger condition than social cohesion. These concepts must be viewed in the present
context as exogenous in the first instance. As Agrawal (1999:103) notes, “The aspect of community
that stands for shared understanding is precisely what external interventions can do very little about.
States, NGOs [nongovernmental organizations], bureaucratic authorities, aid agencies, and policy
makers cannot directly create community-as-shared-understanding.”

17 Recent empirical research on producer cooperatives in developing countries can be interpreted
as part of the same research agenda. See the recent studies by Banerjee et al. (2001) and Seabright
(1997). Similarly, empirical studies of people’s propensity to join voluntary organizations in Para-
guay (Molinas, 1998) and rural Tanzania (La Ferrara, 1999) demonstrate a negative effect of eco-
nomic inequality.

18 A much earlier quantitative study of irrigation systems, not considered in this chapter, was
carried out by de los Reyes (1980).

19 The estimated coefficient on the Gini variable is negative and significant, while the estimated
coefficient on the square of the Gini is positive and significant.

20 The estimated coefficient on the square of the Gini term was positive and significant in two of
the three models in Dayton-Johnson (2000b), suggesting a strongly positive effect of inequality on
maintenance. Nevertheless, inequality was significantly related to proportional water allocation; that
rule, in turn, was associated with lower levels of maintenance. The full effect, direct plus indirect, of
inequality was negative.

21 Bardhan (2000) includes a variable indicating whether an ayacut is located at the tail end of a
larger system; an entire village of tail-enders, however, does not behave differently from other vil-
lages, all else equal.

22 Baker’s argument is more nuanced than that stated here: He claims that the effect of exit
options is mediated not only by differentiation, but by reliance on the water source. Where reliance is
high and differentiation is low, management regimes can withstand increased exit options. Neverthe-
less, our reading of his argument is that where differentiation is high, regardless of the level of reli-
ance, the stress on the institutions of governance is critical.

23 In the Mexican study, landholding inequality is essentially not endogenous because the distri-
bution of landholding was frozen by the agrarian reform. Otherwise, it would be more difficult to
determine the indirect effect of inequality on performance via the choice of rules.

24 To recapitulate, landholding inequality is associated with proportional cost sharing in the
Indian study, and with proportional water allocation in the Mexican study. Proportional cost sharing
is, in turn, associated with better performance in India, while proportional water allocation is associ-
ated with poorer maintenance in Mexico.

25 This is the principal spillover exploited in the model of Dayton-Johnson and Bardhan (in
press).

26 These problems are considered in Young (this volume:Chapter 8).

27 As an example of this kind of research beyond the realm of unequal irrigators, Agrawal and
Goyal (1999) analyze the question of group size based on data from 28 forest councils from the Indian
Himalaya. Their appealing result is that there is a U-shaped relationship between group size and
effective monitoring, rather than the classic monotonic result.
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Factors Influencing Cooperation in
Commons Dilemmas: A Review of
Experimental Psychological Research

Shirli Kopelman, J. Mark Weber, and David M. Messick

his chapter reviews recent experiments on psychological factors that in-
fluence cooperation in commons dilemmas. Commons dilemmas are so-
cial dilemmas in which noncooperation between individual people leads
to the deterioration and possible collapse of a resource (Hardin, 1968; Van Lange
et al., 1992a). Hardin’s parable about herdsmen who share a common pasture—
each has an incentive to raise the number of sheep grazing, but if each herdsman
does so they risk ruining the pasture—illustrates the prototypical commons di-
lemma. From an economic perspective, commons dilemmas are one class of so-
cial interactions in which equilibrium outcomes are (Pareto) inefficient. Such
inefficient equilibria are not confined to resource and environmental situations,
but arise in other domains as diverse as industrial organization, public finance,
and macroeconomic policy.
Formally, all social dilemmas can be defined by three characteristics (Dawes,
1980; Messick and Brewer, 1983; Yamagishi, 1986): (1) a noncooperative choice
is always more profitable to the individual than a cooperative choice, regardless
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of the choices made by others; (2) a noncooperative choice is always harmful to
others compared to a cooperative choice; and (3) the aggregate amount of harm
done to others by a noncooperative choice is greater than the profit to the indi-
vidual. Commons dilemmas (also called resource dilemmas) are a subset of so-
cial dilemmas that have traditionally been defined as situations in which collec-
tive noncooperation leads to a serious threat of depletion of future resources
(Hardin, 1968; Van Lange et al., 1992a). They can be categorized as “social traps”
because behavior that is personally gratifying in the short term can lead to long-
term collective costs (Cross and Guyer, 1980; Platt, 1973). Although we focus on
commons dilemmas, we also draw on relevant research on other types of social
dilemmas such as the prisoners’ dilemma and the problem of public goods.

The first part of this chapter places recent research in a historical perspective
lays out our framework and provides basic definitions. The second part provides
a critical review of the recent literature within a categorical framework we devel-
oped. The third part concludes by linking the issues raised in our review to the
other chapters in this volume.

INTRODUCTION

Historical Roots of Experimental Research on Commons Dilemmas

The modern history of social psychological research on common property
management, commons dilemmas, resource dilemmas, or social dilemmas—as
the field is variously labeled—began in the 1950s. In their path-breaking book,
Theory of Games and Economic Behavior (1944), Von Neumann and Morgen-
stern introduced a specific class of models that outlined a theory of individual
decision making (with the axiomatization of preferences and utilities) and pro-
posed a theory of social interdependence for both zero-sum and nonzero-sum
games. Although economists had been studying departures from competitive equi-
librium since the turn of the century, this book spurred a flurry of empirical inves-
tigations that explored decision making and utility functions. By the late 1950s,
the general ideas of game theory had been introduced to social psychologists in a
formal manner by Luce and Raiffa (1957) and in terms of psychological theory
by Thibaut and Kelley (1959).

The 1960s saw the proliferation of experiments on two-person games, largely
prisoners’ dilemma games, and, more importantly, on the generalization of the
prisoners’ dilemma idea to applied multiperson situations. Two of the important
publications of this time, Olson’s (1965) The Logic of Collective Action and
Hardin’s (1968) celebrated article “The Tragedy of the Commons,” highlighted
the issues for the scientific community. During this period, the interests of experi-
mental psychologists and experimental economists diverged. Economists contin-
ued to focus on rules and institutions, as well as payoff structures (for an excel-
lent account of the early development of experimental economics, see Davis and
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Holt, 1993; Roth, 1995). Psychologists became interested in psychological fac-
tors such as individual differences (Kelley and Stahelski, 1970; Messick and
McClintock, 1968), the effects on behavior of changing the payoffs (Kelley and
Grezlak, 1972), and the effects of communication (Dawes, et al., 1977).

More generally, throughout the 1970s and 1980s, psychologists examined
factors that influence cooperation across the range of social dilemmas, including
commons dilemmas, prisoners’ dilemmas, and public goods tasks (for a broader
review of social dilemmas in the social psychological research, see Dawes, 1980;
Komorita and Parks, 1994; Messick and Brewer, 1983). Much of the early work
on prisoners’ dilemmas was criticized on the grounds that it was atheoretical and
that it had little to say about extra-laboratory affairs (Pruitt and Kimmel, 1977).

One interesting theme that has emerged from the more recent research we
reviewed is the extent to which people are, or are not, other-regarding (how, if at
all, people take others’ welfare into account). The nature in which they are, or
they become, other-regarding has become a central research question. Although
the hypothesis that people have preferences for the welfare of others is at least as
old as Adam Smith’s Theory of Moral Sentiments,! psychologists have found this
question pivotal for understanding choice behavior in interdependent situations.
Early efforts in the latter half of the 20th century were made by Sawyer (1966),
who tried to measure altruism, by Conrath and Deci (1969), who were estimating
a “bivariate” utility function, and by Messick and McClintock (1968), who used a
type of random utility model to assess social motives for allocating distributive
outcomes in situations of social interdependence. In the Messick and McClintock
model, each preference (maximize own outcome in absolute terms, maximize
own outcome in relative terms, and maximize joint outcomes of both self and
other) had sizable nonzero probabilities. In the 1970s researchers in economics
(e.g., Scott, 1972) and in the behavioral sciences (e.g., MacCrimmon and Messick,
1976) began to explore preference structures that could produce behavior that
appeared to be altruistic, selfish, and competitive at the same time.

In the 1980s, Messick and Sentis (1985) introduced the concept of a “social
utility function” that was later expanded by Lowenstein et al., (1989). A social
utility function posits additive preferences for one’s own outcomes and prefer-
ences for the difference between one’s outcome and that of others. Both studies
found that the latter function takes its maximum when payoffs to self and other
are equal, supporting the assumption made by Falk et al. (this volume:Chapter 5).
Their economic model further generalizes the social utility component to com-
parisons with more than one other person.

Our Framework

This chapter focuses on experimental work published in major peer-reviewed
journals in psychology. In passing, we note experimental work in economics that
bears on variables of interests to psychologists. We included studies that manipu-
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lated factors that influence cooperation in commons dilemmas and sorted these
factors according to the aspect of the type of manipulation involved.

We identified nine classes of independent variables that influence coopera-
tion in commons dilemmas: social motives, gender, payoff structure, uncertainty,
power and status, group size, communication, causes, and frames. We organized
these classes to first distinguish between individual differences (stable personal-
ity traits) and situational factors (the environment). Situational factors were fur-
ther differentiated into those related to the task structure itself (the decision struc-
ture and the social structure) and those related to the perception of the task (see
Figure 4-1).

In the psychological literature, the main types of individual differences that
have been studied are social motives and gender. The decision structure of the

Cooperation in
commons dilemmas

Situational factors

Individual differences

Social motives Gender

Task structure Perceptual factors

Causes Frames
Decision structure Social structure
Payoff structure Uncertainty Power and Communication
status
Group size

FIGURE 4-1 Elements influencing cooperation in commons dilemmas.
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task includes factors like the payoff structure and the amount and type of uncer-
tainty involved in the resource. The social structure includes factors such as the
power and status of the individuals or organizations involved, the size of the
group, and the ability of people to communicate with one another. Perceptual
factors include perceived causes of shortages, or the way cooperation is framed.

An Experimental Primer

Psychologists generally use an experimental approach to test hypotheses in a
laboratory environment. They use scientific and statistical methods that control
for extraneous influences and thereby reveal causal relationships between the
variables studied. Some participants are assigned to perform a task in a control
condition, while others are assigned to an experimental condition. The only dif-
ference between these two conditions is an experimental manipulation. As a re-
sult, if the two groups have statistically different outcomes (dependent
variable[s]), these can be attributed to the experimental manipulation (indepen-
dent variable[s]). Random assignment of participants to the experimental and
control groups enables scientists to identify causal factors.

Imagine you just entered an experimental lab as a participant in a study. You
are told that you will be participating in a decision-making task. You and several
other people will be playing a game that simulates harvesting decisions by com-
mercial fishermen over a period of 10 seasons. You receive some background
information and are asked to make harvesting decisions over several rounds (each
round representing a consecutive fishing season). You may be told that it is in
your interest to maximize profits, but if the level of fish drops below a certain
level, the reproduction rate will drop and there may be less fish to go around. You
may or may not receive feedback about simultaneous decisions of other partici-
pants, about the size of the resource pool, about the replenishment rate, and other
variables. As a participant you are not aware of the factors being studied, nor do
you know whether you are in a control or experimental group.

If a researcher wants to study the influence of communication on cooperation
in a commons dilemma, then the information you and the other participants re-
ceive will be identical. However, in the experimental condition and not in the
control condition, the fishermen may be allowed to communicate after five rounds
(i.e., five seasons). Indeed, a well-documented finding reveals that experimental
groups that are allowed to communicate consistently cooperate more than groups
in which no communication is allowed (for a review see Dawes, 1980; Kerr and
Kaufman-Gilliland, 1994; Messick and Brewer, 1983). Research described later
in this chapter attempts to identify what aspects of communication are critical for
developing cooperation.

The strength of the experimental method is its ability to test causal relation-
ships between isolated variables in a controlled environment. Achieving such
control over interacting variables is not generally possible in the field. However,
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the degree of control has also, at times, been construed as a limitation. Despite the
common assumption that lab research offers poor external validity (i.e., ability to
generalize findings outside the lab), recent empirical work suggests that lab re-
search reliably yields findings comparable in both nature and effect size to those
of field research across multiple domains of inquiry (Anderson et al., 1999).

Although a lab environment is by design artificial in that it isolates behavior
from many of the large number of simultaneous and interacting influences that
affect behavior in the field, it need not ignore context. Often an experimental
design simultaneously tests the influence of two independent variables (e.g., trust
and communication) so that the influence of one on the other can be evaluated.
For example, a recent study on the prisoners’ dilemma suggests that in simple
tasks, there is no difference between face-to-face communication and e-mail com-
munication, while in complex settings, face-to-face communication elicits more
cooperation than e-mail communication (Frohlich and Oppenheimer, 1998). The
interaction between the type of communication and the type of task informs us
that without examining both factors, it is difficult to predict cooperation.

REVIEW OF RECENT FINDINGS
IN THE EXPERIMENTAL LITERATURE

We begin this section by discussing the effects of differences among people,
namely social motives and gender.

Individual Differences

Social Motives

Social motives have been conceptualized as stable individual characteristics.
Based on experiments using the prisoners’ dilemma, Kelley and Stahelski
(1970:89) concluded that “two types of persons (cooperative versus competitive
personalities) exist in the world whose dispositions are so stable and their interac-
tion so ‘programmed’ by these dispositions that (a) they do not influence each
other at the dispositional level, and (b) they do not influence each other’s world
views.”

Although in theory, an infinite number of social motives (sometimes referred
to as social value orientations) can be distinguished (McClintock, 1976, 1978), a
common theoretical classification identifies four major motivational orientations
(McClintock, 1972): (1) individualism—the motivation to maximize one’s own
gains; (2) competition—the motivation to maximize relative gains, the difference
between one’s outcome and that of the other; (3) cooperation—the motivation to
maximize joint gain; and (4) altruism—the motivation to maximize other parties’
gains. Individualism and competition motives often are referred to as “proself”
motives, whereas cooperation and altruism are referred to as “prosocial”” motives.
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Social motives are measured using a series of decomposed games—each
game requires a decision regarding points to be allocated to oneself and a contin-
gent sum to be allocated to some other person—with fixed choices that represent
the three most empirically frequent types: individualistic, competitive, and coop-
erative social motives (Kuhlman and Marshello, 1975). Because the task used to
evaluate social motives is an internally consistent measure (Liebrand and Van
Run, 1985) with high test-retest reliability (Kuhlman et al., 1986), it provides a
dependable tool for measuring social motives.

In the context of resource dilemmas, consistent findings demonstrate that
proself individuals harvest significantly more than people with prosocial motives
(Kramer et al., 1986; Parks, 1994; Roch and Samuelson, 1997). Similarly, in
scenarios that mirror “real-life” social dilemmas such as traffic congestion,
prosocial individuals exhibit a greater preference to commute by public transpor-
tation rather than private car, and are more concerned with collective outcomes
vis-a-vis the environment than proself individuals (Van Vugt et al., 1995; Van
Vugt et al., 1996).

The “Might versus Morality Effect” provides a clear example of how social
motives influence not only choice behavior but also the interpretation of behav-
ior. Liebrand et al. (1986) examined the relationship between social motives and
interpretations of cooperative and competitive behavior. They found that people
with individualist social motives tend to interpret behavior along the might di-
mension (what works), whereas cooperators tend to view cooperation and com-
petition as varying on the moral dimension (what is good or bad). Moreover,
prosocials view rationality in social dilemmas from the perspective of the collec-
tive (community, group-level), whereas proself people may view it more from a
perspective of individual rationality (egocentrically). Van Lange et al. (1990:36)
argue that “if one accepts the idea that a perceiver’s own goal or predisposition
affects his/her choice and also indicates the perspective (collective or individual-
istic) taken on rationality, it follows that attributions to intelligence should be
determined by the combination of the target’s choice and the subject’s own choice.
Thus, social motives may relate not only to differences in choice behavior but
also to different perceptions of rationality and intelligence.

Van Lange and colleagues (1990) confirmed that cooperators make larger
distinctions between cooperative and noncooperative people than do competitors
when making attributions about their behavior on a scale that measures “concern
for others.” Both cooperators and defectors (noncooperative people) agreed that
cooperation is more related to concern for others than noncooperation. In three N-
person prisoners’ dilemma games (varying in the extent to which fear and greed
could be the cause of noncooperation), they compared causal attributions made
by cooperative versus noncooperative people. Following each game, participants
were asked to make causal interpretations of cooperative and noncooperative
choices performed by two imaginary target people (one was a cooperative per-
son, the other was noncooperative). Their findings suggested that cooperators
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(participants who made cooperative choices in the prisoners’ dilemma) were more
likely than defectors to attribute cooperation to intelligence, whereas defectors
were more likely than cooperators to attribute noncooperation to intelligence.

Van Lange and Liebrand (1991) specifically tested whether individual dif-
ferences in social motives influence perceptions of rationality in social dilemmas.
They manipulated the perception of another person in terms of intelligence in a
public goods dilemma. The findings supported their prediction that prosocial in-
dividuals expected more cooperation from an intelligent than an unintelligent
person, while competitors expected significantly more cooperative behavior from
an unintelligent other than an intelligent one.

Van Lange and Kuhlman (1994) evaluated whether social motives influence
how information about others is interpreted. In this experiment, people with dif-
ferent social motives made different interpretations of a commons dilemma. Im-
pressions of honesty or intelligence, as well as fairness and self-interest, fell in
line with the might versus morality perspective. Cooperative individuals assigned
greater weight to honesty than did individualist and competitive participants,
while individualists and competitors placed greater weight on intelligence than
prosocial participants. Similarly, Samuelson (1993) found systematic differences
between cooperators and noncooperators in the importance they assign to dimen-
sions of fairness and self-interest in resource dilemmas. Cooperators assigned
greater weight to a fairness dimension, whereas noncooperators assigned greater
weight to a self-interest dimension.

Another dimension that may relate to social motives is culture. People from
collectivist cultures—cultures that view the self as interdependent with others—
behave cooperatively with members of their own group and competitively with
members of an out-group, whereas people from individualist cultures—cultures
in which the self is perceived as an independent entity—focus less on the social
environment and are more task oriented, focusing on their individual goals
(Hofstede, 1980; Leung, 1997; Schwartz, 1994; Triandis, 1989). The relationship
between culture and social motives is not as straightforward. In a study using an
intergroup prisoners’ dilemma, Probst and colleagues (1999) found that cultural
values of individualism versus collectivism and social motives measured superfi-
cially similar constructs. However, the correlations between these measures were
low and the authors caution against assuming overlap. Gaerling (1999) found that
social motives are related to some cultural values but not to others. Prosocial
individuals scored significantly higher on measures of universalism (a cultural
value that relates to equality, social justice, and solidarity) but not on benevo-
lence (a cultural value that relates to inner harmony, friendship, good relations,
being liked, and security). Because culture is a complex group-level phenom-
enon, it may not map on directly to measures of individual differences such as
social motives. Researchers are only now beginning to focus on the influence of
culture on social dilemmas (Kopelman and Brett, in press).

The main conclusions that may be drawn from the research on social motives
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is that prosocials who tend to view rationality in collective terms are more likely
to cooperate in commons dilemmas than proselves who tend to view rationality in
individual terms. Prosocials tend to think of cooperation as moral and of compe-
tition as immoral, while proselves tend to think of competition as effective and
cooperation as less so. Both prosocials and proselves think that their own pre-
ferred strategy is more intelligent.

Gender

Not much research has focused on gender in resource dilemmas. There seems
to be a weak but reliable relationship between gender and social motives such that
the percentage of prosocials (cooperators) is slightly higher among women than
men, while that of proselves (individualists and competitors) is higher among
men (e.g., Van Lange et al., 1997). A recent meta-analysis on gender and negotia-
tor competitiveness also found a slight tendency for women to appear more coop-
erative than men in negotiations (Walters et al., 1998). Some experiments on
gender differences and social dilemmas have been conducted using the public
goods paradigm, but findings are contradictory.

Gender may influence cooperation because men and women respond differ-
ently to one another in group interactions and discussions (Stockard et al., 1988),
because they differ in understanding and reacting to each other’s actions (Cadsby
and Maynes, 1998), or because they respond differently to certain types of re-
sources (Sell et al., 1993). In one study, when participating in four-person same-
sex groups, men contributed to a public good at higher rates than women (Brown
Kruse and Hummels, 1993). In contrast, another study found all-female groups
were more cooperative than either all-male groups or mixed-gender groups
(Nowell and Tinkler, 1994). Similarly, Stockard et al. (1988) found that in mixed
groups, women were more likely to cooperate than men, especially when discus-
sion among group members was permitted. Yet another study found that women
initially contributed significantly more than men, but that the difference disap-
peared with subsequent trials (Cadsby and Maynes, 1998). Sell and colleagues
(1993) found no influence of group gender composition on contributions to a
public good, nor did they find a gender effect when money was the resource;
however, when the resource was changed to time with an expert, men cooperated
significantly more than women.

These mixed findings suggest that gender may have an influence on coopera-
tion in social dilemmas, but its effect may be small and variable. It may be that
group diversity is more relevant than the specific gender composition. Research
on minority opinions (Nemeth, 1986) and intragroup diversity (Gruenfeld et al.,
1996; Williams and O’Reilly, 1998) in decision making suggests that divergence
of opinion about the task—task conflict, in contrast to relationship conflict (Jehn,
1995)—Ieads to better decisions and thus also could influence the development
of norms for cooperation in social dilemmas.
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Decision Structure of the Task

Payoff Structure

Historically, experimental research on social dilemmas of all kinds has dem-
onstrated significant effects attributable to changes in the “payoff structure” un-
derlying a situation. What are the payoffs associated with cooperation or defec-
tion? What are the risks associated with different choices? The influence of payoff
structures has been demonstrated not only in the laboratory, but also in the field
(Van Lange et al., 1992b). Although emphasis most often has been placed on the
monetary payoff structure in experimental games, the present review considers a
broader array of structural factors that affect individuals’ choices. Central to popu-
lar and psychological understandings of behavior is the notion that behaviors
generally are more likely to be exhibited when rewarded, and less likely to be
exhibited when punished. The central question in any given situation is what
combination or form of rewards and punishments (sanctions) will yield optimal
or desirable results. A number of recent studies have offered new insights that
may be applied productively to the development of better commons management
techniques.

Gachter and Fehr (1999) moved beyond the familiar experimental manipula-
tion of material economic rewards or punishments to examine the effect of social
rewards on people’s willingness to contribute to public goods. They were specifi-
cally interested in whether social rewards alone could overcome free-rider prob-
lems. First, the investigators conducted a questionnaire study. The questionnaire
results confirmed that participants “expect [to] receive more approval if they con-
tribute more, and less approval if others contribute more. In addition, they expect
higher marginal approval gains if others contribute more” (p. 346). In the main
study, participants faced a public goods dilemma in one of four conditions: (1) an
anonymous condition in which participants never knew who they were playing
with; (2) a “social exchange” condition in which participants had an opportunity
to interact after the game; (3) a “group identity” condition in which participants
met one another before playing, but knew they would not see one another after-
wards; and (4) a combination of conditions 2 and 3 in which participants met
ahead of time, and had a chance to interact afterwards. Neither social familiarity
(condition 3) nor the opportunity to receive social rewards in the form of expres-
sions of appreciation after the fact (condition 2) improved the level of coopera-
tion relative to the baseline anonymous condition. However, the combination of
the two (condition 4) resulted in significantly higher levels of contribution.

Gachter and Fehr (1999:361-362) conclude that “social approval has a rather
weak and insignificant positive effect on participation in collective actions if sub-
jects are complete strangers. Yet, if the social distance between subjects is some-
what reduced by allowing the creation of a group identity and of forming weak
social ties, approval incentives give rise to a large and significant reduction in
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free-riding.” They go on to suggest that group identity effects may act as a facili-
tating “lubricant” for social exchange. It is important to note that there remained,
even in the combined condition 4, a minority of participants who seemed unmo-
tivated by social approval and willing to exploit the end-game round. A consis-
tent finding in the gaming literature is that cooperation drops off as the end of the
interaction draws near. Although many real-world commons dilemmas are re-
lated to resources that parties want to last indefinitely, a similar effect is likely to
arise when a given party or parties sees an end to their interest in the commons,
and therefore, the relationships that attend its management. Nonetheless, consis-
tent with findings described elsewhere in this chapter, the effectiveness of social
rewards in reducing free riding and increasing cooperation is enhanced by reduc-
tions in social distance and the facilitation of group identity.

Bell et al. (1989) offer a unique solution to the problem of overconsumption:
Let consumers steal from one another. The investigators ran an experiment with a
3 (probability of punishment for stealing) x 3 (probability of punishment for over-
consumption) design. The levels of probability for each factor were zero percent
(control), 25 percent (low), and 75 percent (high). The punishment in both cases
was a loss of points. In each round of play, participants could harvest from the
common resource pool, or they could steal from the other players. The results
suggest that increasing the probability of punishment for a behavior has a signifi-
cant deterrence effect; there were main effects for punishment of both behaviors.
However, “punishment of one behavior increased the occurrence of the selfish
alternative” (p. 1483). If the probability of punishment for overconsumption in-
creased, so did the likelihood of stealing from neighbors. If the probability of
punishment for stealing from neighbors increased, so did the likelihood of over-
consumption. “To summarize, in the commons simulation, punishment for over-
consumption reduced overconsumption, helped preserve the commons, but in-
creased stealing. Punishment of stealing deterred stealing, promoted depletion of
the commons and increased oveconsumption” (p. 1495).

Of course, in the real world more than one kind and level of reinforcer is
operational at any given time. “Poaching wildlife, for example, may involve per-
ceived rewards of food and hides, perceived thrill of the hunting experience, risk
of being caught and punished, potential inconvenience, as well as depletion of the
resource, among other consequences” (Bell et al., 1989:1491). Understanding the
interplay of such factors is clearly a complex task that is, at least to some extent,
unique to any given context.

The Bell et al. (1989) findings also should be read with an understanding that
their experimental framework made stealing a highly public act. Although there are
real-world analogues (e.g., parking in a handicapped parking spot), the majority of
resource theft is done under the assumption that detection is improbable. Although
their experiment fixed the probabilities of punishment regardless of an offense’s
public nature, whether the potential for secret theft under the same probability
conditions would yield different behaviors is an open empirical question. Cer-
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tainly, given the findings reported earlier on the motivating influence of social
approval or disapproval (Gachter and Fehr, 1999), one could reasonably anticipate
greater willingness to offend if offered the opportunity to do so more discreetly.

In another interesting commons study, Martichuski and Bell (1991) crossed
three levels of reinforcement (reward, punishment, or no reinforcement) with three
different game structures (territoriality, “golden rule” moral suasion, and a basic
structure). Rewards were affirmations for making commons-sustaining harvest
choices (i.e., “Good choice, player X”), and punishments for commons-depleting
harvest choices were simply the inverse (i.e., “Bad choice, player X”). The terri-
torial structure involved splitting the larger pool so individuals essentially man-
aged their own access to a personal resource pool. The golden rule moral suasion
structure involved an initial suggestion that when participants made harvesting
decisions, they could make “a lot of points” by making their decisions “exactly
the way that [they] would want other people to make their choices.” The basic
structure was a straightforward commons dilemma (Edney and Harper, 1978).

Those in the privatization (i.e., “territorial”’) condition were more effective in
preserving the commons than those in the moral suasion condition, who were in
turn more effective than those in the basic structure condition. Reward and pun-
ishment improved the life of the commons in the moral suasion and basic struc-
ture conditions, but had no appreciable impact on the privatized condition. Fur-
thermore, reward and punishment had equivalent effects. Martichuski and Bell
(1991:1367) suggest that “it seems that a privatized resource maximizes indi-
vidual harvests while preserving the slowly regenerating resource, and that re-
wards and punishments do not add to these maxima.” This raises a number of
interesting questions. For example, would an elaborate system of metering and
rationing (with limits or tiered pricing) be a simpler and more effective mecha-
nism for managing certain resources (e.g., water) than elaborate reward and pun-
ishment systems? Where it is difficult to effect a system akin to privatization,
moral suasion combined with a reinforcement system seems to be a strategy wor-
thy of consideration.

This final point is particularly interesting in light of the rather weak manipu-
lations of this study. The statement “Good move” flashing on one’s computer
screen is hardly a powerful reward. There is, however, at least one problem from
our perspective with the moral suasion condition: It appears to confound what the
morally right thing to do is (golden rule) with maximizing personal utility (“Here
is a way to make a lot of points...”). This is problematic given that, unlike the
typical understanding of social dilemmas, the manipulation seems to suggest that
participants’ short-term gains can be improved by considering community issues.
Further testing of these findings in a context where moral suasion is less con-
founded, and in which more powerful and realistic rewards and punishments are
utilized, could be both interesting and worthwhile.

The value, necessity, and effectiveness of sanctioning systems can vary
across cultures. Yamagishi (1988:271) found that American participants in a pub-
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lic goods experiment “cooperated more strongly than Japanese subjects when no
sanctioning existed.” The sanctions were monetary and were double the amount a
person contributed to a “punishment fund.” Yamagishi (1988:271) explains his
finding in terms of Taylor’s (1976) argument that the existence of “a strong exter-
nal system of sanctioning destroys the basis for voluntary cooperation.” There-
fore, the existence of such a system “exacerbates the conditions which are claimed
to provide its justification and for which it is supposed to be the remedy.” He
suggests that Japan’s more collectivist culture and the culture’s tendency toward
mutual monitoring and sanctioning result in a decrease of trust in the absence of
such control mechanisms relative to America’s more individualistic society. This
was further supported by questionnaire findings that indicated a lower level of
interpersonal trust among Japanese participants than their American counterparts.
This finding poses at least two challenges for those interested in commons man-
agement. The first is to give careful consideration to cultural factors when mak-
ing statements about commons dilemma strategies. The second is to consider the
long-term consequences of sanctioning systems and authorities on trust and gen-
eral cooperative tendencies in communities. This is a difficult balance.

Although we focus on experimental and not on applied commons dilemma
research, it is important to note that there have been numerous studies on the
effects of reward/punishment strategies outside the lab. In this vein, Van Vugt
and Samuelson (1999) conducted a field experiment on structural solutions that
promote water conservation. They made explicit use of the social dilemma frame-
work to test the effect of personal metering during a naturally occurring resource
crisis—a water shortage. They found that conservation efforts were greater among
metered (versus unmetered) households when people perceived the water short-
age as severe. They suggest “it is time to move beyond the simplified taxonomy
(of individual versus structural solutions) to investigate the dynamic interrela-
tionship between structural changes and individuals’ psychological and behav-
ioral responses within their new interdependence structure” (p. 743).

In conclusion, sanctioning systems offer potential benefits to the manage-
ment of common resources. On the other hand, sanctioning systems may under-
mine intrinsic motivations for cooperation and other generally helpful factors for
community life such as interpersonal trust.

Uncertainty

Environmental uncertainty increases the difficulty of solving social dilem-
mas. For example, in many environmental problems the size of the resource pool
and its replenishment rate may not be known, or estimates may be contested. For
a discussion of the institutional response to uncertainty in complex adaptive sys-
tems such as commons dilemmas see Wilson (this volume:Chapter 10). Other
authors in this volume confirm that uncertainty of one kind or another can com-
plicate both the exercise of sustaining a common resource (Agrawal, this vol-
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ume:Chapter 2) and the possibility of one emerging (McCay, this volume:Chapter
11). In the experimental literature, too, the influence of environmental uncer-
tainty on cooperation has emerged as a focal issue.

Ignorance of crucial parameters tends to reduce cooperation in commons
dilemmas. In the face of increasing levels of environmental uncertainty about the
pool size, people request more for themselves, expect others also will request
more, overestimate the size of the resource pool, and display more variability in
their harvesting efforts (Budescu et al., 1990, 1992, 1995). These experiments
establish that pool size uncertainty affects behavior in both symmetric and asym-
metric payoff structures. The effects of pool size uncertainty were corroborated
by Hine and Gifford (1996) in an experiment that extended the experimental
manipulation of uncertainty to situations of regeneration rate uncertainty; both
types of environmental uncertainty led to greater probability of overharvesting.
These findings were also supported by Gustafsson et al. (1999a; 1999b).

Why does increased variability about the potential size of the resource or
uncertainty regarding the replenishment lead to increased overuse? One explana-
tion is that increased variability of the pool size makes people think that others’
requests also will be more variable. Budescu et al. (1990) suggest that, depending
on whether an individual is risk seeking or risk averse, environmental uncertainty
may respectively lead to either increased or decreased requests from the com-
mons. They found that risk-seeking people requested more from the resource
pool than risk-averse people.

Work by Roch and Samuelson (1997) supports the hypothesis that different
types of people perceive environmental uncertainty differently. Specifically, so-
cial motives moderated the effect of environmental uncertainty on harvesting be-
havior. These authors found that individualists and competitors (proselves) in-
creased their harvesting under situations of uncertainty. In contrast, prosocial
individuals (cooperators and altruists) held their harvest constant, or harvested
less.

Another possible explanation for increased harvesting in the face of environ-
mental uncertainty relates to the finding that in situations of uncertainty, people
overestimate the size of the pool. As uncertainty about the common resource
increases, both the mean estimate and their associated standard deviations in-
crease (Budescu et al., 1990). On one hand, people may believe that the pool is
larger because it potentially can be larger. However, this may be a justification
for their overharvesting behavior. Uncertainty about pool size may provide a
stable external justification for greed: “It’s not my greed, I simply assumed the
pool was larger — who knew?” Like the diffusion of social responsibility in large
groups (Darley and Latané, 1968; Fleishman, 1980),> uncertainty also may act to
diffuse personal accountability.

Increased harvesting from a common resource under circumstances of uncer-
tainty occurs both in situations of simultaneous protocol of play (Budescu et al.,
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1990) and sequential protocol of play (Budescu et al., 1992; Rapoport et al., 1993).
The “protocol of play” refers to the temporal order in which people harvest from
a shared resource pool (Budescu et al., 1997). Using a simultaneous protocol,
people make their harvesting decisions simultaneously and often anonymously.
Under a sequential protocol, there is a prespecified order and each person knows
his or her position in the sequence and the sum of previous harvests (i.e., current
size of resource). In the sequential protocol of play, an additional effect results
such that an inverse relationship characterizes the player’s position and the size
of the request—the first player is likely to make the largest harvest.

An interesting variant of the sequential protocol is the positional protocol,
where there is uncertainty about the resource size for subsequent players. In this
case, first movers cannot depend on those who come later to adapt to larger initial
harvests because the magnitude of the early harvests will not be known. The
positional protocol permits three hypotheses about decision making. First, be-
cause sequential pool size information is unavailable, there should be no position
effect—the results should look like the simultaneous protocol. Alternatively, if
players all expect the position effect to exist, then they will act in accordance with
it and create the effect and the results should look like the sequential protocol.
Finally, the ambiguity and uncertainty about how to approach harvesting, even
for the early players, will result in some harvesters thinking the appropriate model
is the simultaneous protocol and others thinking the appropriate model is the
sequential protocol. If this were to occur, the results should fall somewhere be-
tween the two “pure” benchmarks of simultaneous versus sequential protocols.
Budescu et al. (1995), Budescu et al. (1997), and others have confirmed this latter
hypothesis.

Van Dijk et al. (1999) have questioned the dominant view that environmen-
tal uncertainty leads to defection. They have found that environmental uncer-
tainty is not necessarily detrimental to collective interest. In a complex experi-
mental setting, they show that cooperation in social dilemmas depends on the
type of dilemma (public goods or common resource dilemma), the asymmetry of
position in the group (e.g., high-position members have more resources in a pub-
lic goods dilemma and are allowed to harvest more in a common resource di-
lemma), and the type of uncertainty faced by a group. The authors found that
groups dismiss uncertain information and base their decisions on environmental
information that is certain.

In conclusion, uncertainty tends to reduce cooperation in commons dilem-
mas, although not always. Although uncertainty is not easily resolved by facts
because scientific findings about the size of the resource and its replenishment
rate are often controversial, it is important to note the potentially negative influ-
ences that uncertainty has on cooperation in commons dilemmas.
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Social Structure of the Task

In the past 10 years, research on various elements of the social context of
commons-related decisions has yielded a number of important clarifications to
earlier findings and charted worthwhile new territory. Although there is still some
debate, it is fairly clear today that groups that interact repeatedly have higher
cooperation rates in social dilemmas than groups that are rebuilt every time (Keser
and van Winden, 2000). This line of research highlights a potential difference in
cooperation between interactions with “strangers” and interactions in familiar
social contexts. There is an array of research on issues relating to social structure.
In this section, we will focus on three broad categories of research: (1) power,
status, and leadership; (2) group size; and (3) understanding the role of communi-
cation and communication-related factors in commons settings.

Power and Status

Issues of power and status have long been a subject of focal interest for social
scientists (e.g., Weber, 1924). In recent years, work by Pfeffer (1981) and others
has reinvigorated efforts to better understand the ubiquitous role of power in
governing and influencing human behavior. This lens now is being focused on
social dilemma settings.

It is not uncommon for individuals to violate the expectations of others in
ways that hurt other members of their group. Social dilemmas in general, and
commons dilemmas in particular, offer a fertile context for this kind of betrayal
of expectations. Someone is expected to contribute to a public good, or exercise
restraint in harvesting a common resource, and fails to do so—causing negative
outcomes for everyone else. In such circumstances, it is typical for the offending
party to offer a justification for offending behavior. (A justification is defined as
accepting responsibility for an act, but denying that it was wrong. It is distinct
from an excuse, in which the offending party agrees that an act was wrong, but
denies responsibility for it.)

A group of researchers examined the impact of power and status on the judg-
ments people make about justifications that are offered in a common resource
dilemma setting (Massey et al., 1997). Justifications are significant in common
resource dilemmas; they are assertions that behaviors that seem a violation of the
rules or norms that govern a resource—or the spirit behind them—are not viola-
tions at all. Broad acceptance of a justification can redefine fundamental under-
standings and rules of behavior.

A series of three experiments yielded four interesting findings (Massey et al.,
1997). First, and perhaps least surprising, an offending act was judged to be less
proper if the justification was invalid than if it was valid. (The validity of justifi-
cations was determined through extensive pretesting with a random sample of a
similar population.) Second, when an offending individual had higher status than
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other group members (i.e., a Ph.D. in resource management), it positively im-
pacted others’ judgments of the offending act’s propriety if the individual’s justi-
fication was also valid or at least ambiguous in terms of validity. The augmenting
effect was greatest when the justification was ambiguous in terms of its validity.
Strikingly, however, an offending individual’s higher status was a liability if the
justification was invalid. Third, an offending individual’s greater level of power
had a positive impact on others’ public judgments of the offending act’s propri-
ety, but not on their private judgments. Finally, if an offending individual had
both high status and greater power, the combination resulted in a positive impact
on even others’ private judgments about the act’s propriety.

Clearly, the power and status of actors in a commons dilemma context can
have a significant effect on how both individuals and their actions are perceived.
Further study of such variables is certainly merited. Because a justification con-
stitutes a denial that an act was wrong, one of the interesting implications of these
findings is that those with status and power may be in a privileged position when
it comes to defining propriety concerning a common resource and its manage-
ment.

Mannix (1991) compared the resource distribution strategies of organiza-
tional groups as a function of discount rate—of what the value of resources would
be over time. Her high discount rate condition was assigned a value of 12 percent,
while the low discount rate condition was assigned a value of 2 percent. Groups
in the high discount rate condition were more likely to adopt coalition strategies
that involved fewer group members than groups in the low discount rate condi-
tion. This strategy resulted in lower individual and group outcomes. The low
discount rate groups, by contrast, actually achieved growth in their resource pool
over time. Why the increased competitiveness and destructive behavior among
those facing a high discount rate? Mannix offers a few hypotheses. First, she
suggests that the rapid devaluation of the resource pool might have led group
members to treat every round “as if it were the last” (1991:388). Second, she
suggests that the rapid discounting of resource value might have seemed startling
relative to anchoring on initial harvesting values, and that group members quickly
shifted to short-term strategies to compensate. Finally, she suggests that deep
discounting also could affect the value of relationships: “one defector in a high
discount condition may generate more fear and defensive behavior than the same
defector in a more stable environment” (1991:389). This study raises a number of
largely unresolved questions regarding the effects of participants’ valuations of
future resources on their harvesting decisions. Nonetheless, Mannix’s finding that
perceived rapid devaluation can lead to increased competition and the formation
of excluding coalitions is a noteworthy and instructive caution to those who man-
age resources.

In addition to the discounting of resource value, and perhaps uncertainty,
power imbalances within groups that draw on a common resource can increase
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the likelihood of coalition formation (Mannix, 1993:2). Mannix argues that when
imbalances exist, individual group members have a harder time focusing on mu-
tual gains, and instead focus on protecting their own interests. Coalitions can
have significant negative effects on a group’s overall outcomes because they can
deprive individuals and subgroups of access to the resources they require to suc-
ceed or survive. Consistent with her hypotheses, Mannix found that, relative to
groups with equalized power relations, groups with power imbalances: (1) made
less efficient use of available resources; (2) were more likely to begin the exer-
cise distributing resources to a subset of the group; (3) included fewer people in
resource utilization across multiple rounds; and (4) took more effort to reach
agreements on resource distributions. Power imbalance was manipulated by as-
signing different profit percentages to divisions in a decentralized organization
(equal versus unequal). In addition, members of groups with power imbalances
were more likely to see the group as competitive, be motivated by individual
gains, and retaliate against those who omitted them from a coalition. Evidently it
also was easier for groups with power imbalances to form small coalitions rather
than large ones.

Mannix (1993:16) concludes that power imbalance can be detrimental to
group outcomes, noting that “power imbalance appears to encourage competition
and a focus on individual outcomes resulting in less integrative agreements.” She
does, however, offer a possible prescription for better functioning groups: “One
of the ways to balance power is to assemble group members from the same posi-
tion in the hierarchy who have various sources of expertise that are all necessary
to the functioning of the group. This way, although the group members would
still have their own interests and goals, they might not be as threatened by the
positions of other group members” (pp. 18-19).

Wade-Benzoni et al. (1996) offer some important insight into both asymmet-
ric power distributions between people in a commons dilemma and the role of
egocentrism (the tendency to see the world only from one’s own point of view) in
commons management. In an elaborate study that simulated a real-world fish-
stock dilemma, they found that levels of egocentrism affect individuals’ and
groups’ perceptions of fairness in asymmetric dilemmas. Next, and more impor-
tantly, they found that overharvesting behavior was positively correlated with
levels of egocentrism. These two findings naturally lead to the question of whether
anything can be done to decrease egocentric biases in dilemma settings. By ex-
amining egocentrism before and after discussion, the investigators learned that
discussion appeared to decrease egocentric biases. This suggests that the reduc-
tion of egocentrism may be one of the reasons why communication has a positive
effect on cooperation in social dilemmas in general (see section on communica-
tion later in this review). In keeping with Mannix’s (1993) conclusions, the study’s
results suggest that overharvesting tendencies are greater in asymmetric than in
symmetric dilemmas. Finally, overharvesting behavior also is related to partici-
pants’ beliefs about what other participants are likely to do.
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Also related to the study of coalitions and power distribution is research on
voting institutions. Walker et al. (2000) found that voting substantially increases
the efficiency of the outcomes in commons dilemma games. Voting can act as a
communication signal when no communication is possible. “The very act of mak-
ing a proposal and voting on a set of proposals signals limited information to all
involved. In particular, it appears to generate information that enables a learning
process to occur” (p. 231). This learning extends to subsequent situations and
enables people to coordinate their activities even in rounds where no proposals
are made.

In 1991, the California water shortage offered Tyler and Degoey (1995) a
natural commons dilemma to study. With complete survey data from 400 people
directly affected by the shortage, they were able to pose a number of interesting
questions about authorities and leadership in relation to the management of a
common resource dilemma. Their results replicated earlier experimental findings
that people confronted with a severe resource shortage willingly endow authori-
ties with additional control over the resource (e.g., Messick et al., 1983). They
also found that the legitimacy of such authorities was determined in large part by
the authorities’ commitment to fair allocation and decision-making procedures
(procedural justice). Perhaps most interesting was their finding that respondents’
social identifications with their community moderated the relationship between
authorities’ use of fair procedures and the support of the authorities. Those who
felt pride in their community and perceived procedures to be fair expressed par-
ticularly strong support for the regulating authorities. In fact, people who took
pride in their community cared even less about their personal outcomes. Taken as
a whole, Tyler and Degoey (1995:482) suggest that authorities’ effectiveness is
“primarily linked to the nature of their social bonds with community members.”
Social identification with community is an important variable that should not be
overlooked in future studies of resource dilemmas.

A number of recent findings speak to contingency issues related to leader-
ship and administration in social dilemma settings. Wit and Wilke (1990), for
example, examined the role of who presented rewards and punishments in a so-
cial dilemma, and to whom they were presented. The experimental procedures
placed participants in the role of chemical company managers concerned with
making waste storage versus waste treatment decisions. The former choice was in
participants’ short-term financial interests, while the latter choice was better for
the community and promised greater long-term value. For 124 undergraduates
they found no difference between the effectiveness of rewards or punishments on
their choices, regardless of whether they were presented by the government or by
their parent companies. In contrast, for 239 managers, rewards supplied by the
parent company were highly effective, while those supplied by government were
actually counterproductive. This finding suggests an interesting consideration for
those attempting to manage dilemmas in the real world: What source of sanction-
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ing is most likely to be embraced and respected by the people who make the
important decisions?

A large existing literature has explored the conditions under which group
members opt to appoint a leader to aid them in achieving their goals in a com-
mons dilemma (e.g., Messick et al., 1983; Samuelson and Messick, 1986). It
indicates that groups will opt for a leader when they have failed to manage a
resource efficiently and inequalities in harvesting outcomes emerge and that fol-
lowers will endorse leaders when they are successful in maintaining the common
resource (Wilke et al.,1986; Wit and Wilke, 1988; Wit et al., 1989). Studies on
public goods also point out that leaders are not autocratic decision makers but
rather need some form of legitimacy in order to be effective in persuading mem-
bers to cooperate (Van Vugt and De Cremer, 1999).

Wit and Wilke (1988) examined the role of leaders’ allocation decisions in
determining whether or not their leadership is endorsed. Their experiment varied
both the outcomes the leader allocated to himself or herself (leader overpayment,
leader equal payment, leader underpayment) and his or her allocation to subordi-
nates (participant overpayment, participant equal payment, participant underpay-
ment). They found that leader “endorsement was weakest when the leader over-
paid himself or herself” (p. 151) and when the participant making the evaluation
had been underpaid relative to other group members. Three more specific find-
ings are also worth noting. First, the leader received his or her greatest endorse-
ment when all allocations were equal. Second, when the leader paid himself or
herself less than his or her fair share, participants seemed to take little notice of
differences between themselves and other subordinates. Third, when participants
were overpaid, they took little notice of how the leader and the other subordinates
were paid.

Group Size

Earlier research established the much-replicated tendency of small groups to
achieve more cooperative outcomes than larger groups (e.g., Dawes, 1980). One
recent study offers an interesting insight into a mechanism that may partly ex-
plain this tendency: self-efficacy. Self-efficacy is an individual’s belief that he or
she is competent and capable of taking effective action to achieve a given out-
come (Bandura, 1986). In a series of experiments, Kerr (1989) demonstrated that
even when group size was objectively irrelevant to the impact a participant could
have on an outcome, members of small groups felt more “self-efficacious” than
members of larger groups. In the last experiment in this series, the effect of group
size on assessments of “collective” efficacy—the perception that one’s group can
succeed at a given task—was measured. A largely parallel effect to the self-effi-
cacy results was found. When the provision point (proportion of group members
demonstrating contributing behavior necessary to achieve the public good) was
high (67 percent), group size had no significant impact on assessments of collec-
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tive efficacy. However, when the provision point was low (33 percent), smaller
groups were perceived to be more efficacious than large groups. Kerr (1989:307)
observes that “The striking thing is that this belief persisted even when exactly
the opposite was objectively true.”

Despite Kerr’s consistent finding across three studies that smaller group size
resulted in judgments of greater self- and collective efficacy to attain a public
good, only in the last study were there significant group size effects on actual
cooperative behavior. Kerr hypothesized that reductions in group size may in-
crease assessments of the efficacy of others’ cooperative behaviors, and therefore
encourage free riding. Kerr’s experimental paradigm may have encouraged free
riding relative to other settings “by minimizing interaction and identifiability” (p.
310).

Kerr refers to his findings as “illusions of efficacy,” which he attributes to
“familiar judgmental heuristics, involving an overgeneralization of experience in
groups of varying sizes” (p. 287). It would be interesting to test whether segment-
ing an affected population and highlighting subgroup goals or restraints encour-
ages cooperative behaviors in commons dilemmas. For example, one might high-
light water consumption behavior in a given apartment building or neighborhood
rather than simply highlighting a statewide need for restraint. Other work sug-
gests that small groups are more motivated to divide resources equally than are
members of large groups (Allison et al., 1992). This tendency might make it
easier for members of smaller groups to make appropriate harvesting decisions.

In contrast, recent studies in economics contradict the widely held view that
a group’s ability to provide an optimal level of a pure public good is inversely
related to group size. Isaac et al. (1994) investigated free-riding behavior in pub-
lic goods provision and found that groups of sizes 40 and 100 actually provided
the public good more efficiently than groups of sizes 4 and 10. To overcome
methodological problems that may be associated with studying large groups, they
make two methodological modifications: (1) decision-making rounds last several
days rather than a few minutes, and (2) rewards are based on extra-credit points
rather than cash. The high level of cooperation in large groups is inconsistent
with the standard Nash model, but can be explained by alternative approaches
such as that of Ledyard (1993), who proposed an equilibrium model in which
individuals get some satisfaction (a warm glow) from participating in a coopera-
tive group.

An experiment that introduced a market mechanism for managing the com-
mons provides a somewhat different perspective on group size (Blount White,
1994). Each participant played the role of a corporation that drew on a finite
water supply. As it became apparent that the common resource was dwindling at
a dangerous pace, half of the participant groups were given the option of buying
out other participants. In the “transfer payment” condition, each participant could
set a price for his or her right to consume water from the supply, and the other
participants could make contributions to buy a seller out. Once a participant was
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bought out by the others, that participant closed up shop. Therefore, the buyouts
could reduce the number of participants drawing on the water supply—effec-
tively reducing group size. Note that participants were not buying a right to a
fixed quota of consumption, but simply a reduction in the number of enterprises
drawing on the common resource.

Blount White (1994) initially hypothesized that the act of paying compensa-
tion to remove a participant from the commons would make the true costs of
overconsumption more salient for the remaining participants, and thereby reduce
the speed with which they exhausted the remaining water supply. Interestingly,
not only did the water supply of groups with the transfer payment option last no
longer than the water supply of groups without the transfer payment option, but
those with the option consumed significantly more in later rounds than those
without the option. Thus, “the market-based intervention hastened depletion” (p.
443). The transfer payment option actually motivated greater self-interest, rather
than greater attention to conservation. Why? In debriefing, participants commonly
“cited the strategy of trying to take out as much as possible for oneself and then
trying to get bought out” (p. 443). Blount White suggested that “when partici-
pants pay compensation they may not cognitively interpret it as a cost of con-
sumption but as the purchase of the right to consume more” (p. 453). She con-
cluded, “a self-regulated, market-based approach is not necessarily effective at
controlling detrimental social choice patterns” (p. 454). Of course, any number of
additional tests of this conclusion would be merited, but the finding is nonethe-
less interesting and relevant to real-world commons management.

Communication

Among the most consistent findings in the experimental social dilemma lit-
erature is that a period of discussion among participants yields positive coopera-
tive effects. In the face of an impressive and systematic research program on the
effect of communication on cooperation, all but two explanations of this phenom-
enon had been dismissed as insufficient explanations of the communication ef-
fect (Dawes et al., 1990). Those two explanations were: (1) Group discussion
enhances group identity or solidarity, and (2) group discussion elicits commit-
ments to cooperate. Still greater clarity regarding the causal mechanism at work
was necessary to move forward and more effectively develop optimizing strate-
gies for real-world dilemmas. It is precisely this kind of research enterprise—
teasing apart the mechanisms driving an effect—for which experimental labora-
tory methods seem uniquely well suited.

Kerr and Kaufman-Gilliland (1994) competitively tested the group identity
versus commitment explanations in a step-level public goods task. In an elegant 8
X 2 x 2 factorial design, they manipulated the self-efficacy of participants’ coop-
eration, the presence or absence of discussion, and the anonymity or public nature
of cooperation decisions after discussion. They found a clear pattern of results
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consistent with the “elicitation of commitments” explanation. “Regardless of how
inefficacious a cooperative act was for providing the public good, those who had
previously discussed the public-good cooperated at a rate about 30 percent higher
than those who had not participated in such a group discussion” (p. 521). While
groups that engaged in discussion demonstrated a stronger, more positive sense
of group identification, and group identification accounted for some variance be-
yond that accounted for by discussion condition, it clearly was not a sufficient
explanation for the communication effect. Discussion resulted in commitments,
and, on average, people followed through with their commitments. These results
are also consistent with the finding that, in a public goods dilemma, “a pledge
with a certain degree of commitment may facilitate cooperative behavior” (Chen
and Komorita, 1994).

Bouas and Komorita (1996) further confirmed Kerr and his colleague’s find-
ing that group identity enhancement is an insufficient explanation for the effect of
group discussion. However, the structure of their study led them to a somewhat
different conclusion about what constituted a sufficient explanation. Whereas Kerr
and Kaufman-Gilliland’s (1994) study tested the effects of a universal consensus
(commitment), Bouas and Komorita (1996) found that a more generalized per-
ception of a degree of consensus was also sufficient to elicit the communication
effect. For those managing real-world resources, this stream of research suggests
that finding ways to elicit commitments and maximize perceptions of cooperative
consensus might be worthwhile.

A natural follow-up question flows from these studies: Why do people fol-
low through on their commitments? Do they fear social sanctions (social norm),
or are they internally motivated (internalized or personal norm)? One of the inter-
esting findings of Kerr and Kaufman-Gilliland’s original study (1994) was that
the anonymity of actual contribution decisions had no effect on the decisions.
People honored their commitments even if there was no chance of getting caught
cheating. Kerr and his colleagues (Kerr et al., 1997) followed up with a more
rigorous test of whether anonymity would moderate the effects of group discus-
sion. Although it was possible for participants in the original study to believe the
experimenter might know whether they cheated or not, this follow-up study made
it seem impossible for the experimenter to determine whether or not participants
honored the commitments they made. In the anonymous condition, the videotape
of each session was purportedly mangled and dangled in its damaged state before
participants’ eyes before they had to make their decisions. The results of this
study suggest that the functioning norm in such situations is governed predomi-
nantly by self-monitoring. It appears that for most people, the norm against vio-
lating their stated commitments is an “internal personal one” as opposed to a
social one. This suggests that, paired with dialogue, a society’s ability to instill
well-internalized personal commitment norms among its citizens may be more
effective in managing resource dilemmas in the long run than sanctioning sys-
tems. However, as Kerr and his colleagues make sure to point out, not everyone
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strictly adheres to such an internalized norm. Thirty-two percent of their partici-
pants failed to do so. This may simply underscore the value of developing better
paradigms for moral education. However, it perhaps further reinforces the impor-
tance of finding the right kind of sanctioning system to deal with those inclined to
act selfishly and imprudently. This stream of research implies that further empiri-
cal study of promising and committing in groups and ways to encourage trust-
worthiness in those inclined to renege on commitments would be worthwhile
pursuits.

Our increasingly electronic age is changing the kinds of communication that
may occur in commons settings. Commons dilemmas often involve actors from a
variety of institutions who are dispersed geographically, and thus e-mail commu-
nication may be commonly used to discuss and negotiate the use of a common
resource. Comparing the efficacy of e-mail versus face-to-face communications
is of both theoretical and practical interest. As mentioned earlier, research on the
prisoners’ dilemma suggests that in simple tasks there is no difference between
face-to-face communication and e-mail communication, while in complex set-
tings, face-to-face communication elicits more cooperation than e-mail commu-
nication (Frohlich and Oppenheimer, 1998). The investigators also examined
whether one form of communication had better outcomes for cooperation in later
rounds when no further communication was allowed. They found no differences
in the “staying power” of the communication effect on cooperation as a function
of communication channel. These results raise important issues that are just as
relevant in commons resource management. They suggest that there are subtleties
worth exploring in the communication effect as a function of communication
channel. Furthermore, the study may have implications for researchers. For prag-
matic and economic reasons, many researchers have adopted experimental tech-
niques that offer e-mail (usually to a fictitious other) as the communication chan-
nel open to participants in lab experiments. The reported study raises a caution
for such researchers regarding the generalizability of effect sizes as a function of
computer-based versus “live” methods.

Communication can vary not only in terms of the medium that is used but
also with respect to directionality. One question that has been raised is whether
the unidirectional flow of information can also yield a positive effect on coopera-
tion. Using prisoners’ dilemma game and dictator game paradigms, Bohnet and
Frey (1999) concluded that two-way communication is not always required to
yield “solidarity” (cooperation). They found that one-way identification alone
was sufficient for participants to personalize an anonymous stranger, reduce so-
cial distance, and positively affect participants’ behavior. (Mutual identification
and two-way communication generally still had more powerful effects.) The au-
thors cite their study as supportive of Schelling’s (1968) claim that “the more we
know, the more we care.” For the management of resource dilemmas, these find-
ings suggest that actions diminishing social distance between “harvesters” and
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those who stand to suffer first or most from the depletion of a resource may have
advantageous consequences.

Perceptual Factors

In this section we review recent studies that have questioned the effects of
manipulating perceived causes and cognitive frames on cooperation in resource
dilemmas. The general methodological structure of these studies is to hold con-
stant the basic economic structure of the decision problem (or to manipulate it
systematically) and to systematically change the reasons why things are as they
are—the framing, verbal description, or context of the problem. The goal is to
determine if these noneconomic and noninstitutional variations influence coop-
eration in the social dilemmas and if so, how.

Causes

Hoffman and Spitzer (1985) were perhaps the first researchers to show that
the reason given for people’s priority position with regard to access to a shared
resource made a difference in how much of the resource they claimed for them-
selves. When the researchers told their participants that they had “earned the
right” to go first, to be the “controller,” people took more of the resource than
when they were told they had been “designated” as the controller by the experi-
menter. This study was followed by Samuelson and Allison (1994), who system-
atically varied, among other things, the reasons participants were given for hav-
ing been assigned a priority position with regard to a resource presumably shared
with five other participants. All participants were told they had been assigned to
be the first of the six-member group to extract resources from a common pool.
However, four groups of participants were given different descriptions about how
they achieved this position. The underlying idea of the experiment was that a
legitimate method for assigning a privileged position would lead the people to
believe they were justified to take more than an equal share of the resources,
whereas an illegitimate or questionable procedure would not support such justifi-
cation. The better the “fit” between the means of getting the privilege and the
justification, the more likely it is that people will depart from a “share equally”
rule that allocation tasks evoke (Messick, 1993).

According to Samuelson and Allison (1994), this fit is maximal when the
process resulting in the first position is a good example of a fair mechanism,
which is to say when it is a good prototype of a selection process that leads to a
“first come, first served” rule. Two such mechanisms, they propose, are flipping
a coin and excelling on an achievement test. Roughly a quarter of their partici-
pants were told that they got first position by means of a coin toss, and a quarter
were told that they got first position because they answered the most questions
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correctly on a test of general knowledge. Two other equally random, but less
prototypical ways were used to putatively assign the first position for the other
participants. One quarter were told they had gotten the most answers correct on
an achievement test, but they had seen that one of the six tests was much easier
than the other five. The lucky person would get first place, not the person who
knew the most. As a test this was unfair, but as a random device it was fair
because tests were assigned randomly (subjects were told). In any case, it was not
a prototypical process. Neither was the fourth mechanism, which involved calcu-
lating the distance of a participant’s birthday from a randomly selected day of the
year. Although participants rated this process as fair, they also rated it as un-
prototypical.

The study results showed that participants given the two prototypical justifi-
cations for their privileged position took nearly 50 percent more of the shared
resource than those given the less prototypical justifications. Moreover, the im-
portance of the justification depended on the details of the decision problem.
When overuse resulted in zero payoffs for everyone, the effect of the justification
was nonexistent; when people were allowed to keep whatever they had taken, the
participants with prototypical justifications took nearly twice as much as those
with unusual justifications.

Causal attributions are also important with regard to scarcity or abundance of
the resource pool. Why there is a lot or a little has been shown to make a differ-
ence in how people treat the resource. In a field study of water use during the
1976-77 drought in California, Talarowski (1982) found that people who stayed
within their water allocation limits tended to believe the drought was caused by a
natural shortage. Those who exceeded their allocation, however, expressed the
view that the shortage was people-induced. In this type of study, it is impossible
to say whether the beliefs cause the behavior or the behavior causes the beliefs, or
whether both are being caused by some other factor.

Rutte et al. (1987) tried to provide an experimental answer to this question.
In their study, participants were told that they would be the fifth person of a six-
person group to harvest from a shared pool. All subjects saw the harvests of the
previous four (bogus) group members. Collectively, these first four members took
20 points (Dutch guilders—the experiment was conducted in the Netherlands).
Half of the subjects were told that the pool initially contained 35 points (leaving
15 for the last two members to share) and half were told that it contained 25
(leaving just 5 for the last two members to share). Half of the people in these two
conditions were told that all group members knew the size of the pool from the
beginning, and the other half were told that the first four were ignorant of the pool
size. When everyone knew the pool size, the shortage or abundance would be
attributable to the others, whereas it would be attributable to luck when the first
four did not know.

When all group members knew the pool size, the behavior of the first four
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tends to establish a norm, either a norm of generosity (when there are 35 points)
or a norm of greed (when there are 25). Thus the prediction was that when the
group was seen as the cause, the participants would be more greedy (when the
pool had 25 points), and less greedy (when it had 35) than the participants in
groups whose first four members did not know the pool size. The data confirmed
this pattern. People-caused shortages reflect a lack of restraint, whereas nature-
caused shortages need not.

Samuelson (1991) showed that causal attributions were important in prefer-
ences for structural solutions to commons crises. Groups were given a chance to
collectively manage an experimental resource pool and were given feedback that
they had not done well in maintaining the pool. Roughly half of the people were
told that most groups did well and that the task was rather easy, inducing an
attribution that the people in the group were greedy. The other half were told that
the task was a difficult one and that most groups did not do well, inducing the
attribution that poor performance was due to the difficult environment. They were
then told that they would be given a chance to do the task for a second time. At
this point the subjects were told that they could do the task in the same way they
had done it in the past or, if they wished, they could elect a leader who would
make a group harvest on each trial and allocate the resources to the members.
Samuelson (1991) found that nearly twice as many subjects favored having a
leader when they thought that the reason for the prior failure was task difficulty
(57 percent favored having a leader) than when they thought it was personal
greed (30 percent favored the leader), suggesting that preferences for “solutions”
depend on perceptions of causes.

There is one other point about causes that needs to be made in this section,
which is that people will only try to solve social dilemmas if they think it is their
responsibility to do so, and if they place causal agency on themselves. A study by
Guagnano et al. (1994) showed that the ascription of personal responsibility was
highly correlated with reported willingness to pay for a variety of environmental
goods. This work suggests that people need to see themselves as appropriate
causal agents in order to contribute at a higher level to the solution of environ-
mental dilemmas.

In comparison with individual differences and both the decision and social
task structure variables, perceptual factors may be easier to manipulate in real-
world dilemmas. The scope of causal attribution and cognitive frames, however,
goes beyond the “spin” given to the dilemma by the media or by another social
institution. Causal attributions—how people explain a certain situation—influ-
ence how much of a resource people claim for themselves. This is evident with
respect to the priority position regarding access to a shared resource, scarcity or
abundance of the resource pool, and preferences for structural solutions to com-
mons crises.
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Frames

Framing, in the study of decision making, concerns the ways in which out-
comes, options, and actions are described. Interest in framing can be traced to
“prospect theory,” the seminal work of Kahneman and Tversky (1979), which
showed that people respond differently to decision problems in which the same
outcomes are described either as gains or as losses. These authors introduced the
concept of loss aversion, which refers to the empirical observation that people
evaluate the loss of a given amount more seriously than they evaluate a gain of
the same (absolute) amount in risky choices. Moreover, risk attitudes may change
as a function of outcome framing. Kahneman and Tversky (1979) proposed that
people tend to be risk averse with gains and risk seeking with respect to losses.
Monetary outcomes can be framed by changing the reference point from which
they are evaluated. A salary of $60,000 could be described as $10,000 more than
the average for an industry (a positive frame), or $10,000 less than the mean
salary of people with a comparable education (a negative frame).

In the study of social dilemmas, the idea of outcome framing seemed to
correspond to the distinction between public goods dilemmas and common-pool
dilemmas. In public goods problems, people must make a contribution or give
money and hence experience a loss; in common-pool problems, people will make
harvests from a resource and hence experience a gain (e.g., Brewer and Kramer,
1986). Thus there seemed to be a one-to-one correspondence between social di-
lemmas and outcome framing, and many of the early experiments on framing
were based on this correspondence. These early studies found inconsistent and
puzzling results (see Aquino et at., 1992; Brewer and Kramer, 1986; De Dreu et
al., 1992; Fleishman, 1988; McDaniel and Sistrunk, 1991). In these early studies,
it was not always clear whether the predictions being made were based on the loss
aversion concept or on the assumed difference in risk attitudes for gains and
losses.

A recent study of this type (Sonnemans et al., 1998) makes it clear that there
is no simple way to apply prospect theory to social dilemmas. Prospect theory
requires the specification of a clear reference point for the evaluation of pros-
pects, and social dilemmas are complicated decision situations with a multitude
of potential reference points. Moreover, these authors found that although there
were no initial differences in cooperation between two versions of a game—one
in which people gave money to create a public good and one in which people
restrained themselves from taking to create the good—differences did emerge as
the participants gained experience with the task. The authors argue that these
results require a dynamic theory that can highlight the learning that takes place in
the two different environments as participants explore the consequences of their
choices.

Although there is little doubt that framing effects occur, there is no consen-
sus on the underlying cause or causes. Indeed, there may be many ways to frame
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social dilemmas and to influence rates of cooperation, and that fact may be the
most important result of this line of experimentation. The following experiments
illustrate some of these framing manipulations and their consequences.

De Dreu and McCusker (1997) pursued the loss aversion concept by creating
payoff matrices for a two-person prisoners’ dilemma game that expressed payoffs
either in terms of gains or in terms of losses. They then argued that framing
outcomes as gains or losses changes the relative utility or preference between
cooperating and defecting in different ways depending on the person’s social
value orientation. On the assumption that choice frequencies are a direct function
of the difference in payoff magnitudes, these authors argued that the incentive to
cooperate should be greater in a loss frame than in a gain frame for cooperatively
oriented people (who are trying to maximize the sum of the payoffs for the two
parties). However, for individualists (trying to maximize their own payoff) and
for competitors (trying to maximize the difference between what they get and the
other’s payoff), the incentive to defect is stronger in loss frames than in gain
frames. Thus, they argue, framing can make some people more cooperative and
others less so, depending on their utilities. These authors report a series of three
experiments that provide impressive support for their hypothesis. Cooperative
subjects cooperated more in loss-framed games than in gain-framed ones, while
the reverse tended to be true for individualists and competitors. De Dreu and
McCusker (1997) also reviewed more than a dozen previously conducted experi-
ments to marshal suggestive evidence that the instructions in these studies deter-
mined if loss frames influenced cooperation and, if so, how.

Not all framing has to do with losses and gains. Batson and Moran (1999)
conducted a prisoners’ dilemma experiment in which the game was described as
either a “Business Transaction Study” or a “Social Exchange Study.” The in-
structions for the former consisted of business examples, while the instructions
for the latter referred to noneconomic social exchange. The idea was that the
description of the task could trigger different means of evaluating strategies for
interacting in it. As expected, people made more cooperative choices when the
task was framed as a social exchange study than as a business transaction study.
These authors also demonstrated that when empathy was created for the other
participant in the experiment, the level of cooperation was increased regardless of
the frame.

Frames also can be implied by institutions, as has been shown by Elliot et al.
(1998). In this experiment, subjects read a series of news briefs, either about
entrepreneurial business strategies or about cooperative business strategies. They
were also asked to generate examples of successful business strategies that were,
respectively, entrepreneurial or cooperative. Then, in the context of doing an-
other experiment, they were given the chance to engage in a public goods social
dilemma for a series of six trials. Unlike the Batson and Moran (1999) experi-
ment, here there was no direct labeling of the game, but the labels had been
primed in the first part of the study. The entrepreneur-framed people cooperated
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in about 39 percent of the trials, whereas the cooperative-framed people cooper-
ated in 75 percent of the trials.

Larrick and Blount (1997) have reported a related finding. They noted that
the underlying structure of an ultimatum bargaining game and a sequential social
dilemma were identical. Yet typically, social dilemma studies produce more co-
operation than is reported with ultimatum bargaining games. In a clever series of
studies, Larrick and Blount (1997) were able to show that the differences in coop-
eration rates were attributable to procedural frames: differences in the ways the
actions were described. Specifically, second movers in ultimatum bargaining
games are told they may “accept or reject” the offer left by the first mover, while
in sequential social dilemmas, the second movers are told they can “claim” what
is left by the first mover. It is of interest that the connotations of the verb “to
claim” not only affect the second mover, who is more likely to accept whatever is
left, but also the first mover, who is more likely to leave more than in the accept
or reject frame.

Van Dijk and Wilke (1997) have argued that the framing of property rights
or the implied ownership of common or personal resources can influence coop-
eration. These authors contrasted a commons dilemma framework with a public
goods dilemma framework. In the resource dilemma, participants were told either
that they could harvest up to 20 units from a common pool of 80 (there were four
people in a group) or that they could harvest as many units as they wished from
their own pool of 20. In the public goods version, they were told either that they
could contribute up to 20 units of their own property, or that they could contribute
up to 20 units from a common pool of 80. In this experiment, the framing of the
pool as one’s own or as a common pool had an impact in the resource dilemma.
People took more when taking from their own pool than when taking from the
common pool. In the latter case, the authors speculate people were concerned
about the others’ fate; in the former there was less need to think about the others.
However, in the public goods context, the authors argue, because the goal of the
contribution is to create a shared result, people will think about the others regard-
less of whether the contributions come from a private or public pool. Thus the
authors did not expect nor did they find a framing difference in the public goods
situation.

Van Dijk and Wilke (2000) took this a step further than their previous article
and suggested that what is really happening with framing manipulations is that
the decisions people are being asked to make induce the people to focus on one
aspect or variable of the decision problem. For instance, one difference between
cooperation in resource dilemmas and public goods dilemmas is that the decision
in the former is how much to take, while the decision in the latter is how much to
give. The correspondence between the two dilemmas, however, in terms of mea-
sures of cooperation, is how much one leaves and how much one gives. The
choice of the verb, either giving or keeping in public goods games, and taking or
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leaving in resource games, may frame the decision independently of the conse-
quences of the choice. Taking and keeping refer to what one will have oneself,
and leaving and giving refer to the collective component.

It may be that the actual decision (take, keep, leave, or give) causes one to
focus on a quantity that determines one’s strategy. For instance, in giving in pub-
lic goods dilemmas, there is a tendency for people with different endowments to
give equal proportions of their endowments. Perhaps this is not the result of the
public goods dilemmas but rather because people are focusing on what is neces-
sary to meet the criterion rather than what they have left. Likewise, in resource
dilemmas, people typically focus on achieving equal final outcomes. Perhaps this
is because they are induced to focus on what they get, rather than what they leave.
To test this hypothesis, resource and public goods dilemmas were created in which
the participants were either focused on what they ended up with (take and keep)
or on what they contributed (give and leave). Van Dijk and Wilke (2000) then
calculated whether the person seemed more to be trying to achieve proportional-
ity or equal final outcomes. The results indicated that a large part of the differ-
ence between the two types of games could be accounted for by decision-induced
focusing, by the quantity on which one was induced to focus.

Most of the studies we have discussed in this section directly manipulated
the decision frame in one way or another. One study that indirectly manipulated
the frame was reported by Tenbrunsel and Messick (1999). This investigation
into the effects of economic sanctions on cooperation in a hypothetical pollution
decision suggested that economic sanctions, the possibility of being fined for
violating an agreement to reduce emissions, had at least two effects on decision
makers. First, they may transform what previously had been considered an ethical
issue, whether we have a duty to reduce emissions or not, into a business issue,
whether it pays to reduce emissions or not. Second, they change the cost/benefit
calculation to make cheating less profitable. However, the authors argued that the
cost/benefit analysis would be done only for those people who saw the problem
as a business problem. If the decision is seen as an ethical one, then the right thing
to do is clear—do not cheat.

So if economic sanctions are introduced that are weak, if the fines are small
and the probability of detection is remote, the result may be an increase in cheat-
ing. The sanctions will induce more people to think of the problem as a business
problem and to find, as a result of the cost/benefit analysis, that cheating is prof-
itable. However, if the sanctions are strong, they should have a deterrent effect on
cheating, but only for people who frame the decision as a business decision.
Cheating should remain rare among people who frame the decision as an ethical
one. The results of the experiments reported by Tenbrunsel and Messick (1999)
supported these expectations. Cheating was more likely with weak sanctions than
with no sanctions, and the sanctions made more people think of the decision as a
business decision than an ethical decision. However, when the sanctions were
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strong, cheating was reduced, but only for people who viewed the decision as a
business problem.

It is clear that cooperation in social dilemmas can be influenced strongly by
framing effects, and it seems equally clear that these effects can be of a variety of
types—such as framing outcomes as gains or losses, framing games as entrepre-
neurial or social exchange, or framing choices as taking, keeping, leaving, or
giving. Outside a lab environment, however, one must contend with intervening
variables such as the challenges of alternative frames of reference advocated by
people with competing interests.

CONCLUSIONS AND SYNTHESIS

The research reviewed in this chapter demonstrates the breadth of experi-
mental work done on commons dilemmas and the advances that have been made
in this area over the past decade. Relative to earlier research in psychology, re-
cent work has been more theoretically grounded and more sensitive to field imple-
mentation. In this section we link theoretical and empirical findings from the
disciplines discussed in other chapters of this volume with the topics we have
surveyed.

Emergence of Other-Regarding Behavior

Many of the experimental findings that we have reviewed are consistent with
the general economic model proposed by Falk et al. (this volume:Chapter 5).
Their theory suggests that people evaluate their outcomes, at least in part, by
comparing them to the outcomes of others with a general preference, all else
equal, for equality. The research we reviewed suggests that differences in other-
regarding behavior are sometimes viewed as individual differences and other
times as situational attributes.

The individual differences approach assumes that people have stable prefer-
ences for what they consider fair distributions of outcomes irrespective of the
specific person involved. For example, social motives in the social psychological
literature are found to be stable individual differences that persist over time
(Kuhlman et al., 1986). Other-regarding behavior by cooperative individuals has,
until recently, been considered by economists as “anomalous” and *“sub optimal”
in that it departs from the assumption of rational, self-interested behavior that
underlies economic theory (Thaler, 1992). However, a recent experiment by Clark
(1998) finds that people who choose such “sub optimal” strategies do not depart
from economically rational behavior because of heuristic errors in their decision-
making process. Indeed, research surveyed in this chapter suggests that they fol-
low a “collective” versus an “individual” level of rationality.

Situations matter too. In athletic situations the important outcome is usually
the score difference—who wins and who loses. In some judicial matters the court
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decides in favor of one party. Both are competitive situations and all types of
people understand this and change their motives and objectives accordingly. One
situational or social factor that may influence people’s preferences is the extent to
which others are seen as cooperative. People evaluate the behavior of others be-
fore deciding on their own preferences for a given situation. If others are willing
to exercise self-restraint, then so am I. In this case, social mechanisms, such as
the norm of reciprocity (Cialdini, 1993; Gouldner, 1960) or social history be-
tween people, may come into play and influence interpersonal exchange behavior
(e.g., Gallucci and Perugini, 2000; Ortmann et al., 2000).

Conditional preferences can, as Falk and colleagues (this volume:Chapter 5)
perceptively note, convert common-pool resource problems into coordination
problems. They have shown that their model may provide a sufficient explana-
tion for some communication effects, sanctioning effects, willingness to do what
others did, and other departures from strict, self-interested rationality. The model
they offer has the powerful virtue of parsimony at the level of “stylized” facts and
there is nothing that we reviewed that would constitute a refutation of their ideas.
What our review suggests is that preferences may be more complex than just the
“inequity aversion” process that Falk et al. propose. For instance, the perception
of the causal texture of problems may influence willingness to cooperate or the
way that choices are framed or described. We believe the model offered by Falk
and colleagues is a valuable first step in the direction of creating a theory of
individual human choice that is sufficiently rich to accommodate the wide variety
of results that we have described.

The experimental research we have reviewed also confirms the conclusions
of Richerson and colleagues (this volume:Chapter 12) in that we find that people
do cooperate with strangers, that cooperation is contingent on many things, and
that institutions, and cues that imply institutions, do matter. There is little doubt
that important aspects of human sociability are part of our evolutionary nature.
Most trivially, although it may not be in a woman’s best interest to assume the
risks of bearing children, we are not the offspring of women who chose not to
take this risk. And, just as we have evolved rules for cooperation, institutions that
govern the form and pattern of the cooperation also need to evolve. Furthermore,
there must be a “fit” between the individual psychology of cooperation and the
institutions that foster and regulate it. We may be “wired” to cooperate in small
egalitarian family and communal groups, but we must also find ways in large
hierarchical groups of strangers to “work around” our evolutionary tendencies to
make stable, efficient, and sustainable shared resources.

McCay (this volume:Chapter 11) offers a thoughtful model for the emer-
gence of self-organized cooperation. When do people mobilize themselves to
coordinate a common resource? McCay proposes that people must recognize a
serious problem, determine the attendant cause and effect relations, and answer
the question “is the problem too far gone?” Parts of her model are supported by
research reviewed in this chapter. For example, “is the problem too far gone?”

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/10287

The Drama of the Commons

146 FACTORS INFLUENCING COOPERATION IN COMMONS DILEMMAS

relates directly to the question of efficacy: Can we make a difference? The litera-
ture on self-efficacy that we have reviewed indicates that McCay is absolutely
correct to see an affirmative answer to her question as an important determinant
of whether or not people mobilize.

McCay also argues that communication and persuasion are important for
mobilizing people. We would add that experimental lab research on communica-
tion suggests that the elicitation of commitments from the parties involved is
likely to have the greatest impact. Similarly, experimental work on the nature of
decision structures and power may be of use in further specifying what parts of
the macro-institutional structures identified are of greatest interest in understand-
ing mobilization. It may be complemented by a model of “structural change in
resource dilemmas” that was proposed based on earlier studies in the experimen-
tal literature (Samuelson and Messick, 1995).

Social Heterogeneity

A question that has sparked opposing theoretical perspectives in the broader
literature on commons dilemmas is whether socioeconomic heterogeneity leads
to cooperation or hinders it. Bardhan and Dayton-Johnson (this volume:Chapter
3), who focus on economic heterogeneity in large-scale studies of locally man-
aged irrigation systems, find support for the latter—heterogeneity hinders coop-
eration. As Bardhan and Dayton-Johnson note, other types of heterogeneity (so-
cial, ethnic, and cultural) may also play an important role. Some research we
surveyed on gender composition of groups points out that such group heterogene-
ity can influence cooperation, although the direction of influence demands fur-
ther specification of relevant contingencies.

One way to narrow the gap between laboratory and local common-pool re-
source dilemmas is by actually conducting experiments in the field. An excellent
example is an experiment conducted by Cardenas (2000:4) that focused on the
influence of economic heterogeneity: “[I]nstead of introducing these effects [eco-
nomic heterogeneity] artificially through experimental institutions or incentives,
and instead of attempting to avoid these factors to enter the experimental design
as noise, we accounted for such information that people may bring into the field
lab, and analyzed it against the experimental behavior and outcomes.” Rather
than bringing participants to an experimental lab, this study took the experimen-
tal lab to a community (several villages in Colombia). Similar to other findings
reported by Bardhan and Dayton-Johnson (this volume:Chapter 3), economic het-
erogeneity decreased cooperation.

The Scale of the Dilemma

Social heterogeneity may be especially salient in cross-national dilemmas
where members of different cultures come together to solve commons dilemmas.
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These may translate not only into differences in cultural values and norms at the
group level, but as Young (this volume:Chapter 8) points out, international re-
gimes also operate in social settings that feature a substantial amount of institu-
tional heterogeneity. Decisions at this international level are complicated further
by the tensions involved in shifting vertically to national levels of authority.
Young describes how implementation of such agreements may vary due to differ-
ences in competence, compatibility, and capacity of national governments. The
experimental literature would point out another hurdle: The chore of implement-
ing international agreements often becomes fragmented among different sub-
groups, potentially turning the resource dilemma structurally from an intragroup
to an intergroup conflict. Changing the paradigm to an intergroup dilemma
changes the incentives and behavior of people in social dilemmas (Bornstein,
1992). Changes along levels of analysis become especially relevant when design-
ing experiments because variables influencing cooperation may not have the same
effect when evaluated in small-scale versus large-scale commons situations.

A recent chapter by Biel (2000) discusses similarities and differences be-
tween factors promoting cooperation when evaluated (1) in a laboratory environ-
ment; (2) in small-scale communal property regimes; and (3) in large-scale soci-
etal dilemmas. For example, social norms of reciprocity and commitment may
not play as key a role in large-scale dilemmas where the social group is intangible
and face-to-face communication is unlikely. On the other hand, environmental
uncertainty is likely to play a much larger role because the resources involved in
large-scale dilemmas are often less visible (e.g., air pollution) and less quantifi-
able (e.g., oceans). When evaluating differences across scales, it is important to
note whether the characteristics of the resource and/or the complexity of institu-
tional arrangements may account for these differences.

Rose (this volume:Chapter 7) offers a significant real-world example that
fleshes out the different structural solutions that may be effective in large-scale
dilemmas versus smaller scale common property regimes. As she points out, real-
world commons dilemmas occur in complex, dynamic systems in which disagree-
ment over the truth of “facts” must be expected. Some level of uncertainty is the
norm. Small communities have developed complex rules and norms that protect
the resource as well as the interests of the local community by providing barriers
of entry. Developing similar mechanisms in large-scale market regimes is chal-
lenging in that instituting a system of tradable environmental allowances that
create a level of certainty around the rights that such allowances convey is not a
trivial task. Will they be durable rights? Will the volume of entitlement associ-
ated with each allowance remain constant? In facing this challenge it is both
valuable to understand the predictable ways uncertainty affects individual actors,
and to appreciate the positive impact reductions in uncertainty can have on coop-
eration in commons dilemmas.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/10287

The Drama of the Commons

148 FACTORS INFLUENCING COOPERATION IN COMMONS DILEMMAS

Environmental Uncertainty

Both lab and field studies have pointed to the importance of reducing uncer-
tainty to promote cooperation on both individual and organizational levels. Re-
search we reviewed highlights how environmental uncertainty increases harvest-
ing behavior by individual decision makers. Wilson (this volume:Chapter 10)
points out that better institutions for managing the commons can be designed, but
that this requires a paradigmatic shift in the way that environmental uncertainty is
approached. From the perspective of institutional design, the goal is to create the
circumstances under which the average user views restraint as rational. Wilson
suggests that the reductionist scientific approach, which has dominated the field,
needs to incorporate complex, dynamic, and adaptive processes (like oceans and
weather patterns). In such “complex adaptive systems,” cause and effect relation-
ships are weakened and predictability decreases.

A Final Word

A dynamic dialogue between experimentalists and field researchers can yield
fruitful results for both. Qualitative research is key to developing rich models that
can be subjected to experimental testing and controlled decomposition, which
can in turn offer insight for future theoretical model development and field-based
interventions. Agrawal’s review (this volume:Chapter 2) of the traditional, largely
case-based literature on common-pool resources points at a substantial overlap
between lab and field studies both in terms of the choice of variables studied and
their implications. Readers of his review should find striking parallels with the
findings reported in this chapter on issues ranging from group size to sanctions
and the significance of communication and a sense of efficacy. Agrawal (this
volume:Chapter 2) identifies the importance of employing a “careful research
design that controls for factors that are not the subject of investigation” (p. 65).
This is exactly what the experimental approach has to offer. The strength of the
experimental method is that by isolating variables, it enables social scientists to
pit theoretical concepts against one another and establish causal linkages.

NOTES

1 In this first book (published in the middle of the 18th century, a decade before his more
famous book on the wealth of nations, his hypothesis is made clear early on: “However selfish man
may be supposed, there are evidently some principles of his nature, which interest him in the fortune
of others, and render their happiness necessary to him, though he derives nothing from it...” (Werhane,
1991:25).

2 A person is less likely to respond to an emergency situation when there are many bystanders
than when that person thinks he or she is the only witness.
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Appropriating the Commons:
A Theoretical Explanation

Armin Falk, Ernst Fehr, and Urs Fischbacher

his pessimistic view of the “tragedy of the commons.” Given the incentive

structure of social dilemmas, he predicts inefficient excess appropriation of
common-pool resources. Hardin’s view has been challenged by the insights of
numerous field studies reported in the seminal book by Ostrom (1990). In this
book the metaphor of a tragedy is replaced by the emphasis that people are able to
govern the commons. Ostrom shows that in many situations people are able to
cooperate and improve their joint outcomes. Moreover, the reported field studies
point to the importance of behavioral factors, institutions, and motivations. How-
ever, although it has been shown that these factors collectively influence behav-
ior, it is of course nearly impossible to isolate the impact of individual factors.

This is why we need controlled laboratory experiments: Only in an experi-
ment is it possible to study the role of each factor in isolation. In carefully varying
the institutional environment, the experimenter is able to disentangle the impor-
tance of different institutions and motivations. The regularities discovered in the
lab then can be used to better understand the behavior in the field. In this paper
we concentrate on three such empirical regularities, which are reported in Walker
et al., (1990), and Ostrom et al. (1992).! They first study a baseline situation that
captures the central feature of all common-pool resource problems: Because of
negative externalities, individually rational decisions and socially optimal out-
comes do not coincide. In a next step, the baseline treatment is enriched with two
institutional features, the possibility of informal sanctions and the possibility to
communicate. The empirical findings can be summarized as follows: In the
baseline common-pool resource experiment, aggregate behavior is best described
by the Nash equilibrium of selfish money maximizers. People excessively appro-

In his classic account of social dilemma situations, Hardin (1968) develops
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priate the common-pool resource and thereby give rise to the “tragedy” predicted
by Hardin (1968). Giving subjects the possibility to sanction each other, how-
ever, strongly improves the prospects for cooperative behavior. The reason is that
many people sanction defectors. This is surprising because sanctioning is costly
and therefore not consistent with the assumptions that provide the basis for
Hardin’s pessimistic view, that is, that subjects are selfish and rational. A similar
observation holds for the communication environment. Allowing for communi-
cation also increases cooperative behavior. The resulting efficiency improvement
is again inconsistent with the behavioral assumptions underlying Hardin’s analy-
sis because communication does not alter the material incentives.

Taken together, therefore, we have the following puzzle: In a sparse institu-
tional environment, people tend to overharvest common-pool resources. In this
sense the pessimistic predictions by Gordon (1954) and Hardin (1968), which are
based on the assumptions of selfish preferences, are supported. At the same time,
however, we find the efficiency-enhancing effect of informal sanctions and com-
munication. This is in clear contradiction to the standard rational choice view,
because why should a rational and selfish individual sacrifice money in order to
sanction the behavior of another subject? And why should a money-maximizing
subject reduce his or her appropriation level following some cheap talk? The
question is more general: Why is the rational choice conception correct in one
setting and wrong in another?

In this paper we suggest an integrated theoretical framework that is capable
of explaining this puzzle. We argue that the reported regularities are compatible
with a model of human behavior that extends the standard rational choice ap-
proach and incorporates preferences for reciprocity and equity. The basic behav-
ioral principle that is formalized in our model is that a substantial fraction of the
subjects act conditionally on what other subjects do. If others are nice or coopera-
tive, they act cooperatively as well, but if others are hostile, they retaliate.? Our
model also accounts for the fact that there are selfish subjects who behave in the
way predicted by standard rational choice theory. We formally show that the
interaction of these two diverse motivations (reciprocity and selfishness) and the
institutional setup is responsible for the observed experimental outcomes. In the
absence of an institution that externally enforces efficient appropriation levels,
the selfish players are pivotal for the aggregate outcome. However, if there is an
institutional setup that enables people to impose informal sanctions or allows for
communication, the reciprocal subjects discipline selfish players and thus shape
the aggregate outcome. Moreover, our model shows that when the members of a
group have a preference for reciprocity or equity, the common-pool resource prob-
lem is transformed into a coordination game with efficient and inefficient equilib-
ria. If subjects are given the opportunity to communicate, they can, therefore,
ensure that the equilibrium with the efficient appropriation level is reached.

In the presence of a preference for reciprocity and equity, communication is
a coordination device that helps subjects to coordinate their behavior on the low—
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appropriation equilibrium. Thus, if the institutional setup allows for sanctions or
for communication, there is less appropriation in common-pool resource prob-
lems and higher voluntary contributions in public goods situations. Even though
it is our main purpose in this chapter to show that the approach is able to account
for the seemingly contradictory evidence of common-pool resource experiments,
we believe the developed arguments are very general and likely to extend beyond
the lab.

In the next section, we briefly outline the basic structure of our approach and
recently developed fairness models. Then we apply our model to the standard
common-pool resource game and discuss the theoretical predictions in light of
empirical findings. We also provide propositions for a common-pool resource
game with sanctioning opportunities as well as a discussion on the role of com-
munication in the presence of reciprocal preferences. The subsequent section con-
tains a comparison of common-pool resource results to those arrived in public
goods games. The final section provides the conclusion.

THEORETICAL MODELS OF RECIPROCITY AND FAIRNESS

A large body of evidence indicates that fairness and reciprocity are powerful
determinants of human behavior (for an overview, see e.g., Fehr and Gichter,
2000b). As a response to this evidence, various theories of reciprocity and fair-
ness have been developed (Rabin, 1993; Levine, 1998; Bolton and Ockenfels,
2000; Fehr and Schmidt, 1999; Falk and Fischbacher, 1999; Dufwenberg and
Kirchsteiger, 1998; Charness and Rabin, 2000). These models assume that—in
addition to their material self-interest—people also have a concern for fair out-
comes or fair treatments. The impressive feature of several of these models is that
they are capable of correctly predicting experimental outcomes in a wide variety
of experimental games. Common to all of these models is the premise that the
players’ utility depends not only on their own payoff but also on the payoff(s) of
the other player(s). This assumption stands in sharp contrast to the standard eco-
nomic model according to which subjects’ utility is based solely on their own
absolute payoff.

Some of the models mentioned are based on the notion that people care for
fair outcomes (Bolton and Ockenfels, 2000; Fehr and Schmidt, 1999). Other mod-
els are based on the assumption that people evaluate the fairness of others’ action
in terms of the kindness of the intentions that triggered the action (Rabin, 1993;
Dufwenberg and Kirchsteiger, 1999). Intention-based fairness models capture an
important aspect of what has been called procedural fairness by some authors
(e.g., Lind and Tyler, 1988). A third class of models combines outcome-based
and intention-based notions of fairness (Falk and Fischbacher, 1998; Charness
and Rabin, 2000). The experimental evidence (see, e.g., Blount, 1995; Falk et al.,
2000a) indicates that subjects do not only sanction because they want to achieve
fair outcomes but that the motive to punish unfair intentions is also a major deter-
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minant of sanctioning behavior. Therefore, approaches that rely on distributional
concerns and on rewarding and sanctioning of intentions (as, e.g., in Falk and
Fischbacher, 1998) best capture the experimental regularities.

All mentioned fairness theories are rational choice theories in the sense that
they allow for interdependent preferences but assume rational individuals. This
assumption may be criticized because often people act not fully rational but
boundedly rational (e.g., Selten, 1998; Dietz and Stern, 1995). Although we are
generally sympathetic with this view, we would like to point out that so far there
is no formal model of bounded rationality that is able to predict the experimental
results presented in this chapter in a rigorous way.

In the games analyzed in this chapter, the Falk and Fischbacher model and
the Fehr and Schmidt model yield similar predictions. We therefore restrict our
attention to the latter model because it is relatively easy to apply in our context.
The Bolton and Ockenfels model also yields similar predictions in the baseline
common-pool resource environment, but predicts a wrong punishment pattern in
the common-pool resource game with punishment opportunities. The reason is
that in their model, each player does not evaluate fairness toward each other player
(as in the Falk and Fischbacher and the Fehr and Schmidt models), but rather
toward the group average. This basically means that people are indifferent be-
tween punishing defectors or punishing cooperators, a prediction that is at odds
with the experimental data. Finally, the Dufwenberg and Kirchsteiger model and
the Charness and Rabin model are extremely complicated and often do not gener-
ate precise predictions. Both models often predict many equilibria. Finally, we do
not apply altruism models (see, e.g., Palfrey and Prisbrey, 1997) because these
models are not compatible with sanctions, nor with the fact that people cooperate
conditionally.

In the Fehr and Schmidt model, fairness is modeled as “inequity aversion.”
An individual is inequity averse if he or she dislikes outcomes that are perceived
as inequitable. This definition raises, of course, the difficult question of how indi-
viduals measure or perceive the fairness of outcomes. Fairness judgments inevi-
tably are based on a kind of neutral reference outcome. The reference outcome
that is used to evaluate a given situation is itself the product of complicated social
comparison processes. In social psychology (Adams, 1963; Festinger, 1954;
Homans, 1961) and sociology (Davis, 1959; Pollis, 1968; Runciman, 1966), the
relevance of social comparison processes has been emphasized for a long time.
One key insight of this literature is that relative material payoffs affect people’s
well-being and behavior. As we will see, without the assumption that relative
payoffs matter at least to some people, it is difficult, if not impossible, to make
sense of the empirical regularities observed in common-pool resource experi-
ments. There is, moreover, direct empirical evidence suggesting the importance
of relative payoffs. The results in Agell and Lundborg (1995) and Bewley (1998),
for example, indicate that relative payoff considerations constitute an important
constraint for the internal wage structure of firms. In addition, Clark and Oswald
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(1996) show that comparison incomes have a significant impact on overall job
satisfaction. Strong evidence for the importance of relative payoffs also is pro-
vided by Loewenstein et al. (1989). These authors asked subjects to ordinally
rank outcomes that differ in the distribution of payoffs between the subject and a
comparison person. On the basis of these ordinal rankings, the authors estimate
how relative material payoffs enter the person’s utility function. The results show
that subjects exhibit a strong and robust aversion against disadvantageous in-
equality: For a given own income x; subjects rank outcomes in which a compari-
son person earns more than x; substantially lower than an outcome with equal
material payoffs. Many subjects also exhibit an aversion against advantageous
inequality, although this effect seems to be significantly weaker than the aversion
against disadvantageous inequality.

The determination of the relevant reference group and the relevant reference
outcome for a given class of individuals ultimately is an empirical question. The
social context, the saliency of particular agents, and the social proximity among
individuals are all likely to influence reference groups and outcomes.? Because in
the following discussion we restrict attention to individual behavior in economic
experiments, we have to make assumptions about reference groups and outcomes
that are likely to prevail in this context. In the laboratory it is usually much sim-
pler to define what is perceived as an equitable allocation by the subjects. The
subjects enter the laboratory as equals, they don’t know anything about each other,
and they are allocated to different roles in the experiment at random. Thus, it is
natural to assume that the reference group is simply the set of subjects playing
against each other and that the reference point, that is, the equitable outcome, is
given by the egalitarian outcome.

So far we have stressed the importance of the concern for relative payoffs.
This does not mean, however, that the absolute payoff should be viewed as a
quantité negliable. Moreover, we do not claim that all people share a (similar)
concern for an equitable share. In fact, many experiments have demonstrated the
heterogeneity of subjects and the importance of absolute payoffs. A discussion on
the heterogeneity of individual preferences is given, for example, in Parks (1994),
Van Lange et al. (1997), and Kopelman et al. (this volume:Chapter 4). In this
literature different types are discussed, such as cooperators, individualists, and
competitors. In a similar vein, we assume that there are selfish people who care
only for their material payoff and fair-minded people who reward fair and punish
unfair behavior. As we will see, the interaction between these two types explains
much of the observed data.

To be precise, in the Fehr and Schmidt model it is assumed that in addition to
purely selfish subjects, there are subjects who dislike inequitable outcomes. They
experience inequity if they are worse off in material terms than the other players
in the experiment and they also feel inequity if they are better off. Moreover, it is
assumed that, in general, subjects suffer more from inequity that is to their mate-
rial disadvantage than from inequity that is to their material advantage. Formally,
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consider a set of n players indexed by i € {1,..., n} and let © = (%,,...,®,) denote
the vector of monetary payoffs. The utility function of player i is given by

U=m-——"— z (m; - B z (m; - (5-1)

]n>n jomi>m;

where ¢; > B, >0 and /3,. <.

The first term in Equation 5-1, 7, is the material payoff of player i. The
second term in Equation 5-1 measures the utility loss from disadvantageous in-
equality, and the third term measures the loss from advantageous inequality. Fig-
ure 5-1 illustrates the utility of player i as a function of x; for a given income x;.
Given his own monetary payoff x;, player i’s utility functlon obtains a maximum
at x; = x;. The utility loss from dlsadvantageous inequality (x > x,) is larger than
the utlhty loss if player i is better off than player j (x; <x,).

To evaluate the implications of this utility funct1on let us start with the two
player case. For simplicity the model assumes that the utility function is linear in
inequality aversion as well as in x;. Furthermore, the assumption ¢; = [; captures
the idea that a player suffers more from inequality that is to his disadvantage. The
paper mentioned by Loewenstein et al. (1989) provides strong evidence that this
assumption is, in general, valid. Note that @; > f3; essentially means that a sub-
ject is loss averse in social comparisons: Negative deviations from the reference
outcome count more than positive deviations. The model also assumes that 0 <

‘ | 45° line
U,'(Xj X,')

-

Xi

FIGURE 5-1 Preferences of inequity aversion.
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B: < 1. B; >0 means that the model rules out the existence of subjects who like
to be better off than others. To interpret the restriction ; < 1, suppose that player
i has a higher monetary payoff than player j. In this case f; = 0.5 implies that
player i is just indifferent between keeping $1 to himself and giving this dollar to
playerj. If B =1, then player i is prepared to throw away $1 in order to reduce his
advantage relative to player j which seems very implausible. This is why we do
not consider the case B; > 1. On the other hand, there is no justification to put an
upper bound on ;. To see this, suppose that player i has a lower monetary payoff
than player j. In this case player i is prepared to give up $1 of his own monetary
payoff if this reduces the payoff of his opponent by (1 + «;) / ¢; dollars. For
example, if o; =4, then player i is willing to give up $1 if this reduces the payoff
of his opponent by $1.25.

If there are n > 2 players, player i compares his income to all other n — 1
players. In this case the disutility from inequality has been normalized by divid-
ing the second and third term by n — 1. This normalization is necessary to make
sure that the relative impact of inequality aversion on player i’s total payoff is
independent of the number of players. Furthermore, we assume for simplicity that
the disutility from inequality is self-centered in the sense that player i compares
himself to each of the other players, but does not care per se about inequalities
within the group of his opponents.

THEORETICAL PREDICTIONS

In the following text we discuss the impact of inequity aversion in typical
common-pool resource games. The first game we analyze is a standard common-
pool resource game without communication and sanctioning opportunities. We
proceed by analyzing games that add the possibilities of costly sanctioning and
communication, respectively. For all games we first derive the standard economic
prediction, that is, the Nash equilibrium assuming that everybody is selfish and
rational. We contrast this prediction with experimental results and the prediction
derived by our fairness model. In presenting the experimental results, we restrict
our attention to behavior of subjects in the final period because in that period,
nonselfish behavior cannot be rationalized by the expectation of rewards in future
periods. Furthermore, in the final period, we have more confidence that the play-
ers fully understand the game being played. The reason we do not analyze one-
shot data (as, e.g., in Rutte and Wilke, 1985) is simple: To our knowledge there
are no one-shot experiments where the same common-pool resource game has
been studied in various environments. Only the repeated game data by Walker
and colleagues (1990) allows this type of analysis because they studied the same
game in various institutional setups. Of course the final period of a repeated inter-
action may be different in some way from a pure one-shot game. It has been
argued, for example, that people might not sanction if they interact only once.
This conjecture, however, clearly is refuted by recent experimental evidence
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showing that even in a pure one-shot game, many people engage in costly sanc-
tions and punish defectors (Falk et al. 2000b).

The Standard Common-Pool Resource Game

In a standard common-pool resource game, each player is endowed with an
endowment e. All n players in the group decide independently and simultaneously
how much they want to appropriate from a common-pool resource. Individual i’s
appropriation decision is denoted by ;. The appropriation decision causes a cost
¢ per unit of appropriation but also yields a revenue. Although the cost is assumed
to be independent of the decisions of the other group members, the revenue de-
pends on the appropriation decisions of all players. More specifically, the total
revenue of all players from the common-pool resource is given by f(Zx) where
Zx is the amount of total appropriation. For low levels of total approprlatlon

(Zx) is increasing in Zx but beyond a certain level f(Zx) is decreasing in Zx
An 1nd1v1dua1 subject rece1ves a fraction of f(Zx) accordmg to the individual’ s
share in total appropriation . Thus the total materlal payoff of i is given by:

xj

S {Zx } (5x)

In the experiments of Walker and colleagues (1990), ¢ = 10 (or 25) and ¢ = 5.
The total revenue is given by f(ij) =23 in - .25(ij)2. Thus in this experiment,
material payoffs are: ‘ ‘

M, =10-5x, +[2x :|[232x -25(3x)) ]

Intuitively this is a social dilemma problem because individual i’s appropria-
tion decision x; does not only affect player i’s payoff, but also that of all other
players. Beyond a certain level of total appropriations, an increase in the appro-
priation of player i lowers the other players’ revenue from the common-pool
resource. Because selfish players are concerned only with their own well-being,
they do not care about the negative externalities they impose on others. As we
will discuss, this leads to the typical inefficiencies that are characteristic for this
type of dilemma games.

The above payoff function from Walker and colleagues can be transformed
into ;= 10 + 18x; - 0.25x, X.x; or more abstractly as 7, =: e + &.x; — bx; Xx;. As we
will see this notation will be useful in the following discussion.

In this common-pool resource game, the standard economic prediction (as-
suming completely selfish and rational subjects) is as stated in Proposition 1:4
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Proposition 1 (Selfish Nash Equilibrium)

If all players have purely selfish preferences, the unique Nash equilibrium is
a

symmetric and individual appropriation levels are given by x; = ———.
b(n+1)

In the following we denote this equilibrium as SNE (Selfish Nash Equilib-
rium) and the corresponding individual appropriation levels as xg,;. As can be
seen from Proposition 1, the individual contribution is independent of the en-
dowment and it is decreasing in the number of players. In the specification of
Ostrom et al., groups of eight players participated in the experiment. Thus in their

18 _
0.25@8+1)
Given the group size, total appropriation is 64. Compared to the social optimum
of 36, this equilibrium yields substantial inefficiencies.’ The point is that in their
decisions, subjects ignore the negative externality imposed on the other players.
Because players are assumed to care only about their own material payoff, they
simply don’t care about such externalities.

How does the presence of inequity-averse or reciprocally motivated subjects
alter the standard economic prediction? To answer this question, we will discuss
two propositions. The first proposition considers symmetric equilibria whereas
the second deals with asymmetric equilibria.

It is useful to start our discussion of the properties of symmetric equilibria
with the nature of the best response function of an inequity-averse subject. The
best response function indicates the optimal appropriation response of an ineq-
uity-averse player to the average appropriation of all other players. Figure 5-2
shows the best response of an inequity-averse subject (with positive @ and f3)
and compares it to that of a selfish subject. The thin line represents the optimal
appropriation of a selfish subject given the average appropriation level of the
other group members.® As can be seen in Figure 5-2, a selfish player appropriates
less, the more the other group members appropriate. At the point where the best
response function intersects the diagonal, the SNE prevails. At this point the aver-
age appropriation level of the other n — 1 players is 8 from the viewpoint of each
individual player. Moreover, it is in the self-interest of each player to respond to
this average appropriation of the n — 1 other players with an own appropriation
level of 8. Now look at the bold line in Figure 5-2. This line shows the best
response behavior of an inequity averse subject. Four aspects of this function are
important to emphasize.

First, in the area above the diagonal, that is, where the other players appropri-
ate /ess than in the SNE, the best response curve of an inequity-averse player lies
below that of a selfish player. This means that if the other players are “nice” in the
sense that they appropriate less than what is in their material self-interest, an
inequity-averse subject also appropriates less. Because inequity-averse players
dislike being in a too favorable position, they do not exploit the kindness of the

experiment the predicted individual contribution amounts to x; =
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FIGURE 5-2 Best response behavior in a standard common-pool resource game (alpha =
4, beta = 0.6).

other players but instead voluntarily sacrifice some of their resources in favor of
the other players.

Second, there is an area below the diagonal. In this area the other group
members appropriate more than in the SNE. The best response behavior of an
inequity-averse subject dictates to appropriate more than is compatible with pure
self-interest in this case. Here, the intuition is that because the other players ap-
propriate more than in the SNE, the inequity-averse player takes revenge by im-
posing negative externalities on the other players. The desire to take revenge
results from the fact that the large appropriation levels of the others cause disad-
vantageous inequality for the inequity-averse subject. Because appropriating in
this area reduces the payoff of the others more than their own payoff, an inequity-
averse player can reduce the payoff differences. The selfish player, on the other
hand, does not care about payoff differences and therefore appropriates less in
this situation.

Third, a part of the inequity-averse player’s best response lies right on the
diagonal. This is the area in which symmetric equilibria may exist. There may be
equilibria in which subjects appropriate less than in the SNE as well as equilibria
in which they appropriate more. Of particular interest are the equilibria to the left
of the SNE because in this direction efficiency is increasing (up to the optimal
appropriation level of 36). Whether such equilibria do exist depends on the distri-
bution of the parameters ¢ and 8 (see our discussion on Proposition 2).

Fourth, notice that in case the others do not appropriate at all the best re-
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sponses of selfish and inequity-averse players coincide. At first glance, this seems

counterintuitive, because in a certain sense appropriating nothing is the most

friendly choice of the other group members. However, the coincidence of the two

best response functions at that point is quite sensible. The reason is that if the

other group members do not appropriate at all, the appropriation decisions of a

player do not affect the other players’ payoffs at all. This is because the other
X

1

2%

averse-player not choose the money-maximizing appropriation level of 36 units?

players’ share of the total revenue is zero. So why should an inequity

Remember that the utility function specified in equation 5-1 combines a concern
for absolute income and for payoff differences. In case the other players do ap-
propriate nothing, utility is equal to U, =m, — B;(m,—n_) =m(l — B;)) + B,
where 7 _; is the individual payoff of each of the n — 1 other players who appro-
priate zero. Because T ; is equal to e, it does not depend on the choice of player i,
and because f3; < 1, it is clear that even for a highly inequity-averse subject,
money-maximizing behavior and utility-maximizing behavior coincide.

Given the best response behavior of inequity-averse subjects, the existence
conditions and the nature of symmetric equilibria are described in the next propo-
sition. Note that in this proposition, min( ;) denotes the smallest 8; among all n
players and min(c;) denotes the smallest ;.

Proposition 2 (Symmetric Equilibria with Inequity-Averse Subjects)
There is a symmetric equilibrium in which each subject chooses
a(1-min(f;)) a(1+min(e;))
b(1+n(1-min(B;))) " b(1+ n(1+min(e;))) |

The intuition of Proposition 2 is as follows: If both the smallest ¢; and the
smallest f3; are equal to zero, the only equilibrium is the SNE, that is, X = a

X; =X ifX is in the interval

b(n+1)
This means that the presence of only one egoistic player in the group (wit(h Q; )=
B; = 0) suffices to induce all other players to act in a selfish manner, regardless of
how inequity averse they are. Put differently, a single egoist rules out any effi-
ciency improvement compared to the SNE even if all other n — 1 players are
highly inequity averse.

Proposition 2 entails a very strong result. It states that the subject with the
“weakest preferences” for an equitable outcome dictates the outcome for the
whole group. Only if the lowest ¢; or the lowest f3; are greater than zero do
asymmetric equilibria that differ from the SNE exist. Of particular interest are
equilibria where the smallest [3; is greater than zero. In this case the lower bound
of the interval given in Proposition 2 is smaller than xg,,, that is, there are equi-
libria “to the left” of the SNE. In these equilibria subjects appropriate less than in
the SNE. Similarly, if the smallest ¢; is larger than zero, there exist equilibria in
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which subjects appropriate more than in the SNE. If all players in a group are
inequity averse and given the parameters of the Ostrom et al. experiment, the
range of possible Nash equilibria is 0 <X <9 where Xgy; =8 is always an equi-
librium independent of ¢; and f3;.

So far we have concentrated on symmetric equilibria. However, there are
also asymmetric equilibria. The following proposition provides the details.?

Proposition 3 (Asymmetric Equilibria with Inequity-Averse Subjects)
(i) If there are at least k players with E > Z—_l;
o, k-

with less appropriation than in the SNE. In this equilibrium at least k players
choose the same appropriation X < Xgyg, the other players j choose higher ap-
propriation levels. (ii) If there is no k such that there are at least k players with

ﬂ > % then there is no equilibrium with less appropriation than in the SNE.
a‘ -—

1

then there is an equilibrium

n
Corollary 1: If there are o ormore selfish players, then there is no equilib-

rium with less appropriation than in the SNE.
The intuition of Proposition 3 is straightforward. To get more efficient equi-
libria than the SNE requires that a relatively large fraction of subjects have rather

high ;l combinations. Notice that because 0 < ; < 1 and o; > B;, the expres-

i

i n
sion j is between zero and one. This means that for k < ) the only equilibrium

1

is the SNE. Only if k is higher than n/2 there are j combinations to ensure a
more efficient equilibrium. For example, if the group size is 8, it takes at least 5

nonegoistic players to reach such an equilibrium. In this case the j combina-
i
Pi 079

tions of these 5 subjects must be at least 5_1 =3/4 The more people who

i
are nonselfish, the weaker is the requirement for

i ai al

&(k:6—>E>§;k:7—>&>%;k:8—>&>0}

Thus, to reach a more efficient outcome, it takes either many subjects with mod-

erate - combinations or it takes fewer subjects (but still more than n/2) with
i

very high j combinations. Notice that the expression a

i i

creases in ;. It is therefore more likely to reach more efficient outcomes if sub-

jects have a rather large utility loss from advantageous inequality, and a rather

small utility loss from disadvantageous inequality.

rises in f3; and de-
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To summarize the results of this section: What are the prospects for an out-
come that is “better” than that of the SNE? If we look at the requirements of
Propositions 2 and 3, some skepticism is in place. The requirements are rather
tough. In the symmetric case, it takes only one selfish subject to ensure that the
only equilibrium is SNE. Of course, more efficient equilibria are possible. How-
ever, we expect that this is the exception rather than the rule. For example, if we
assume that there are about 25 percent purely selfish people (a rather optimistic
guess), the chance to have no egoist in a randomly drawn group of 8 subjects is
about 10 percent. This means that on average in 1 out of 10 groups, we would
possibly expect less appropriation than in the SNE.

What about the asymmetric case? On first sight, requirements seem weaker.
There are more efficient outcomes even in the presence of a selfish player. How-
ever, it takes again more than half of the players who are (i) nonselfish and (ii)
who have a rather high utility loss from advantageous inequality compared to
their loss in utility that derives from disadvantageous inequality. We have strong
doubts that this type of preference is sufficiently frequent. As we have pointed
out, we expect that the aversion with respect to disadvantageous inequality is
usually much stronger than that arising from advantageous inequality (see also
Loewenstein et al., 1989).

Our conclusion, therefore, is that even in the presence of many inequity-
averse and reciprocal subjects, the prospects for achieving a more efficient equi-
librium than the SNE are rather weak in the standard common-pool resource game.
This is consistent with much of the reported data, according to which—on aver-
age—the SNE describes aggregate behavior quite well. In their repeated com-
mon-pool resource game, Ostrom et al. (1994) report that average final period
appropriation levels in three different groups were 63, 64, and 78 (in case the
endowment was 25 tokens) and 60, 63, and 70 (in case the endowment was 10
tokens).” These numbers are very close to the standard prediction of 64.

A Common-Pool Resource Game With Sanctioning Opportunities

In this section we discuss a variant of the standard common-pool resource
game. Again, we follow the experimental setup of Ostrom et al., (1992).10 Their
sanctioning institution is built on the standard common-pool resource game dis-
cussed earlier. Subjects now first play the standard game, and after each round of
play, all subjects receive data on all individual appropriation decisions. Each sub-
ject then can decide to sanction any other group member at a certain cost. Techni-
cally, any player i can deduct Py points from player j’s payoff at cost py; where ¢
is a positive constant smaller than 1. In the reported experiments, different pa-
rameter constellations were used where Py varied from 10 to 80 cents and p;;
varied from 5 to 20 cents.

Because sanctioning is costly in this type of experiments, the standard game
theoretic prediction (assuming selfish preferences) is exactly as stated in Proposi-
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tion 1. The rationale for this prediction is straightforward. Why should a rational
and selfish person spend resources to sanction another person in the final stage?
Because sanctioning is costly and utility depends only on their own material pay-
off, sanctioning is equivalent to throwing away money. Rational subjects are able
to perform the necessary backward induction, so everybody knows that nobody
will sanction, no matter how egoistical the appropriation behavior on the first
stage actually is. Thus appropriation is totally unaffected by the presence of a
sanctioning stage.

Contrary to this prediction, Ostrom et al. (1994:176), report the following
stylized facts:!!

 Significantly more sanctioning occurs than according to the standard pre-
diction.

» Sanctioning is inversely related to the cost of sanctioning (c).

» Sanctioning is focused primarily on subjects who appropriate the most
from the common-pool resource.

» Sanctioning has a modest efficiency-enhancing impact on appropriation
behavior (i.e., there is less appropriation than in the SNE).

e There is some sanctioning behavior that can be classified as “error, lagged
punishment, or ‘blind’ revenge.”

e Taking into account the cost of sanctioning, overall efficiency is similar
to the standard common-pool resource without sanctioning opportunities.

This evidence is largely at odds with the homo economicus perspective. As-
suming interdependent preferences, however, this evidence can be explained. In
particular, our model predicts that defectors will be punished by those players
who have sufficiently strong preferences for equity and reciprocity. This punish-
ment serves as a discipline device for the selfish players. As a consequence self-
ish players have an incentive to act more cooperatively compared to a situation
where there is no sanctioning institution. Thus, for a given population (of selfish
and inequity-averse subjects), the prospects for more efficient appropriation lev-
els are clearly improved in a common-pool resource environment with sanction-
ing possibilities. Precise conditions for the existence of equilibria with appropria-
tion levels below the SNE are given in the following proposition.

Proposition 4 (Equilibria with Sanctioning Possibilities)
Suppose there is a number k < n such that for all players i < k, the utility
parameters ¢; and B; satisfy
c< % = %
(A+a)n-k)+(k-DA-B) m-D+o;)—k—-1)(e; +B;)
We call the players who satisfy this condition “conditionally cooperative enforc-

¢
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ers” (CCEs). Suppose further that all players i > k obey the condition o, = B; =
0, that is they are selfish. We define B, . = min,, B; as the smallest B; among the
CCEs. Then there is an equilibrium that can be characterized as follows: (i) All

a(l _ ﬁmin)
players choose * € [m’xswg}. (ii) If each player does so, there is

no sanctioning in the second stage. (iii) If one player chooses a higher appropria-
tion level, then this player is sanctioned equally by all CCEs. The sanctioning
equalizes the payoffs of those who sanction and the player who deviates from x.
(iv) If more than one player does not play x, an equilibrium of the sanctioning
subgame is played.

Proposition 4 determines the critical condition for an equilibrium in which
all players appropriate less than xg,. It states that the cost of sanctioning ¢ must
be lower than a certain threshold cost ¢ level, which is defined by the preference
parameters of the CCEs. The threshold ¢, increases in ¢;, B;, and k.

The intuition for the positive relation between ¢ and ¢; is the following: A
player with a high o; experiences a great disutility from disadvantageous ineq-
uity. This player is therefore willing to punish a selfish player who appropriates
more than x (and therefore earns more than player i), even if the sanctioning costs
are high.

Why does the critical cost ¢ increase in 3, Remember that a person with a
high f3; has a strong aversion against advantageous inequality. Therefore, such a
player i will experience a strong disutility from the advantageous inequity toward
the other CCEs when he, himself, does not sanction a selfish player. Put differ-
ently, given that the others spend resources in order to sanction a defector, a
person with a high f3; will feel solidarity toward these punishers. Thus, although
a high «; leads to punishment because of the inequity toward the deviating per-
son, a high B; leads to punishment in order to reduce the inequity toward those
who actually punish.

Finally, why is ¢ increasing in k? A higher £ means there are more subjects
who are willing to punish the players who deviate from x. Therefore, the desire to
be in solidarity with those who punish increases as well, that is, ceteris paribus
there will be more punishment.'?

Notice that when there is a sanctioning opportunity, it is much easier to meet
the conditions that sustain a cooperative outcome compared to the standard com-
mon-pool resource game. The conditions that ¢; and f3; have to meet are tougher
when sanctioning is ruled out. Put differently, for a given distribution of inequity-
averse and selfish players, it may be impossible to reach an equilibrium with a
cooperative outcome when sanctioning is impossible, while there are equilibria
with a cooperative outcome when sanctioning is possible. Thus, the model does
explain why appropriation is more efficient with a sanctioning device than with-
out. It also correctly predicts that those subjects who deviate from the “agreed”
appropriation level x will be punished. This is a very important point. Because it

min
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is exactly the defectors who get punished, the group can discipline the selfish
players. As long as there are enough “norm enforcers,” cooperation will be high
and stable because the potential deviators face the credible threat of being pun-
ished if they behave selfishly. This pattern of punishment behavior can therefore
be understood as a norm enforcement device (see Fehr and Géchter, 2000a). We
would like to add that the Fehr and Schmidt model as well as the Falk and
Fischbacher (1998) model share this feature.!3 Finally, the model does explain
why sanctioning activities are inversely related to the cost of sanctioning. This
follows immediately from Proposition 4. For a given set of preferences, the equi-
libria with cooperative outcomes will be the more likely the lower the cost of
punishment.

In the experiments analyzed so far, the possibility to sanction clearly im-
proves the prospects of cooperation. It has been argued, however, that the
implementation of explicit incentive devices such as incentive contracts (which
also punish noncompliance) may be counterproductive. In the presence of fair-
ness preferences incentive devices may “crowd out” voluntary cooperation if they
are perceived as unfair (see, e.g., Andreoni and Varian, 1999).

In our view, it depends very much on the precise nature of explicit incentives
whether they are counterproductive or not. Although reciprocity-based punish-
ments (as observed in the experiment already discussed) and repeated game in-
centives seem to be compatible with a cooperative atmosphere (Géchter and Falk,
2000), explicit incentive contracts may not always be. If a cooperative atmo-
sphere is important for managing the commons, it is therefore important to bal-
ance the potential advantages and disadvantages of explicit incentives.

The Impact of Communication

In all games discussed so far, subjects interact anonymously and without
communication. In reality, however, people often communicate. They discuss
problems like “overfishing,” make (non)binding agreements on how to behave,
and express approval or disapproval through (face-to-face) communication. Un-
less agreements are binding in a strict sense, however, the standard prediction
with respect to behavior remains unchanged. When all people are completely
selfish, there is no hope that after the promise not to appropriate excessively, a
subject will actually stick to a promise. When it comes down to giving up money
just to keep one’s promise, standard theory predicts that subjects won’t hesitate to
pursue their material self-interest. In this sense, the opportunity to communicate
is irrelevant for the predicted outcomes just as it was the case with the sanctioning
opportunity.

The experimental evidence reported in Ostrom et al. (1994) casts serious
doubts at this prediction.!* They report that subjects “with one and only one op-
portunity to communicate, obtained an average percentage of net yield above that
which was obtained in baseline experiments...without communication (55 per-
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cent compared to 21 percent)” (1994:198). Allowing subjects to communicate
repeatedly increases efficiency even more (73 percent).!3

In a meta-study by Sally (1995) on the determinants of cooperative behavior
in more than 100 public goods experiments, communication has a significant and
positive influence. In one-shot games, cooperation is raised by about 45 percent
on average, whereas in repeated games the increase is 40 percent. Communica-
tion, however, is an elusive term. In some experiments, subjects really talk to
each other, that is they exchange verbal and facial expressions. In other experi-
ments, subjects do not communicate face to face but rather via computer or writ-
ten notes. In yet other experiments, subjects do not actually talk but simply iden-
tify each other, that is, they do not exchange any verbal information. As diverse
as the experiments is the discussion on why communication has a positive im-
pact. Kerr and Kaufman-Gilliland (1994), for example, discuss nine different ef-
fects communication may have. It is not our aim to address these issues at length.
The purpose of this section is to discuss how communication affects decisions
when fairness concerns play a role. The two main effects we consider as relevant
from this perspective are coordination and the expression of approval and disap-
proval. Both effects were possible in the common-pool resource communication
treatment outlined earlier because subjects could not only exchange information,
but also did see and talk to each other.

Coordination

Remember that in the standard common-pool resource game with inequity-
averse or reciprocal preferences, there may be multiple equilibria. The SNE is
always one of these equilibria, among others that are more (or less) efficient. To
emphasize our point, let us abstract from all details and assume a two-player
common-pool resource game. In terms of material payoffs, the game could look
like the one expressed in Table 5-1a, that is, the common-pool resource game is
similar to a prisoners’ dilemma game. Even though it is in their common interest
to choose the low appropriation level, both players can individually improve their
material payoffs if they choose the high appropriation strategy. This yields the
unique equilibrium where both players choose the high appropriation. If both

TABLE 5-1a A Simple CPR Game without Reciprocal Preferences

Player 2
Low appropriation High appropriation
Player 1 Low appropriation 10,10 0,15
High appropriation 15,0 5,5
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players have purely selfish preferences, this is the end of the story (and communi-
cation has no impact).

In the presence of reciprocal preferences, however, the common-pool re-
source game is no longer a prisoners’ dilemma (see Table 5-1b). The reason is
that if both players are sufficiently reciprocally motivated, they don’t like to cheat
on the other player. If, for example, player 1 chooses the low appropriation strat-
egy, player 2 with reciprocal preferences is better off choosing the low instead of
the high appropriation level and vice versa. Even though players forgo some ma-
terial payoffs, they have a higher utility if they reciprocate the nice behavior of
the other player. If player 1 chooses the high appropriation level, however, player
2 has no desire to choose the low level (neither if he is a selfish nor a reciprocal
player). Instead, player 2 will in this case also play the high appropriation strat-
egy. As a consequence, there are two (pure) equilibria now, the efficient equilib-
rium with low appropriations and the inefficient one with high appropriations.
Put differently, the prisoners’ dilemma game in Table 5-1a with a unique and
inefficient equilibrium has turned into a coordination game with one efficient and
one inefficient equilibrium. Game theory does not help much in this situation. It
simply predicts that some Nash equilibrium will be played, but not which one.!®

In the presence of multiple equilibria, subjects face a tremendous strategic
uncertainty. How shall a person know which strategy the other player will select?
It is obvious that communication can have a positive impact in a situation of
strategic uncertainty. In fact it has been shown experimentally that communica-
tion can help players to coordinate on better equilibria.!” As an example, take
Cooper et al. (1992), who study different coordination games with and without
communication. They find that, depending on the precise structure of the coordi-
nation game, communication may improve efficiency. This holds even though all
announcements are nonbinding. They also show, however, that communication
does not always improve coordination. The prospects for improved cooperation
depend both on the nature of the game and the nature of the communication
process.

In the common-pool resource experiments with communication mentioned
earlier, players had intensive opportunities for communication because they could
actually talk to each other and were (with some restrictions) allowed to discuss
anything they wanted. As reported in Ostrom et al. (1994), subjects usually came

TABLE 5-1b A Simple CPR Game in the Presence of Reciprocal Preferences

Player 2
Low appropriation High appropriation
Player 1 Low appropriation 10,10 0,9
High appropriation 9.0 5,5
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to the agreement to appropriate a particular amount (e.g., 5 tokens). If this is the
case, coordination on “good” equilibria seems possible. Given these extensive
communication opportunities and the fact that there is usually a substantial frac-
tion of reciprocal subjects, it seems quite likely that communication raised effi-
ciency because subjects could coordinate their choices on more efficient equilib-
ria.

Communication as a Sanctioning Device

Social interactions frequently are associated with social approval or disap-
proval. The anticipation of such social rewards and punishments may have im-
portant economic consequences. For example, it may affect the efficiency of team
production and the decisions in diverse areas such as tax evasion, the exploitation
of the welfare state, criminal activities, union membership, and voting behavior.
The behavioral role of social rewards and punishments is stressed in social ex-
change theory (Blau, 1964). In contrast to pure economic exchanges, social ex-
changes involve not only the exchange of economic rewards but also the ex-
change of social rewards. The admiration or the contempt that is sometimes
expressed by parents, teachers, professional colleagues, and spectators are prime
examples of a social reward. In general social rewards are not based on explicit
contractual arrangements but are triggered by spontaneous positive or negative
emotions that can be interpreted as approval and disapproval, respectively.

Of course, approval as well as disapproval can be communicated and can
have an important impact on individual behavior in a common-pool resource
game. People who talk to each other enter a social relationship. Within this rela-
tionship, exchange of approval and disapproval is possible. Two assumptions
must be met in order to observe more cooperative behavior compared to SNE,
however. First, there must be subjects who actually care about approval or disap-
proval and who change their behavior in the expectation of such approval or
disapproval. Second, there must be subjects who actually express approval or
disapproval. The first condition is obvious. The second condition is important
because it is usually not costless to express approval and in particular disap-
proval. Our point is that reciprocally motivated subjects are willing to bear the
cost and are willing to reciprocate the cooperative or noncooperative actions by
others. Thus, preferences as assumed in our model may explain why communica-
tion in combination with the expression of approval and disapproval can have a
positive impact on cooperative behavior.

Taken together, we have described two potential channels through which
communication may elicit cooperative behavior in the presence of reciprocal
preferences. Although the first rests only on the exchange of information, the
second is built on the possibility of communication face to face. We would ex-
pect, therefore, that communication effects are particularly strong if face-to-face
communication is possible (as it is the case in the treatment already discussed).
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This is also the conclusion of Rocco and Warglien (1995), who report a study
showing that it is the communication face to face that makes the big difference
(on this point, see also Frey and Bohnet, 1995; Bohnet and Frey, 1999a; Bohnet
and Frey, 1999b; and Ostrom, 1998).

PUBLIC GOODS: A COMPARISON

So far we have analyzed common-pool resource games. However, many of
the arguments apply also to public goods games. In fact, public goods games and
common-pool resource games are very similar. Whereas in a common-pool re-
source game, subjects’ decisions impose negative externalities on other subjects,
subjects in a public goods game produce positive externalities. In a common-pool
resource game, it is nice or kind not to appropriate too much, while in a public
goods game it is kind not to contribute too little to the public good. Public goods
situations are very important and very frequent in reality.'® Moreover, there ex-
ists a huge experimental literature on public goods games. As we will show,
many of the findings reported on common-pool resource problems carry over to
those of public goods. In this section we discuss a one-stage public goods game
(similar to the standard common-pool resource game) and a two-stage public
goods game, where after the first stage, subjects have a sanctioning opportunity
(similar to the common-pool resource with sanctioning opportunities).

We start with the following linear public goods game. There are n =2 players
who decide simultaneously on their contribution levels g; €[0,y],i €[L,...,n], to
the public good. Each player has an endowment of y. The monetary payoff of

player i is given by x;(g,....8,)=y—&; +a2gj where 1 / n < a < 1. Because

a < 1, a marginal investment into G causes a rﬁonetary loss of (1 — a), that is, the
dominant strategy of a completely selfish player is to choose g; = 0. However,
because a > 1/n, the aggregate monetary payoff is maximized if each player
chooses g; = y.

Consider now a slightly different public goods game that consists of two
stages. At stage 1 the game is identical to the previous game. At stage 2 each
player i is informed about the contributions of all other players and can simulta-
neously impose a costly punishment on the other players, just as in the sanction-
ing common-pool resource game discussed.

What does the standard model predict for the two-stage game? Because pun-
ishments are costly, players’ dominant strategy at stage 2 is to not punish. There-
fore, if selfishness and rationality are common knowledge, each player knows
that the second stage is completely irrelevant. As a consequence, players have
exactly the same incentives at stage I as they have in the one-stage game without
punishments, that is, each player’s optimal strategy is to contribute nothing.

To what extent are these predictions of the standard model consistent with
the data from public goods experiments? For the one-stage game there are, fortu-
nately, a large number of experimental studies. In a meta-study of 12 experimen-
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tal studies (with a total of 1,042 subjects participating), Fehr and Schmidt (1999)
report that in the final period of public goods games without punishment, the vast
majority of subjects play the equilibrium strategy of complete free riding. On
average, 73 percent of all subjects choose g; = 0 in the final period. It is also
worth mentioning that in addition to those subjects who play exactly the equi-
librium strategy, there is often a nonnegligible fraction of subjects who play
“close” to the equilibrium.!® In view of the facts, it seems fair to say that the
standard model “approximates” the choices of a big majority of subjects rather
well. However, if we turn to the public goods game with punishment, a radically
different picture emerges although the standard model predicts the same outcome
as in the one-stage game. Figure 5-3 shows the distribution of contributions in the
final period of the two-stage game conducted by Fehr and Géchter (2000a). Note
that the same subjects generated the distribution in the game without and in the
game with punishment. Whereas in the game without punishment, most subjects
play close to complete defection, a strikingly large fraction of 82.5 percent coop-
erates fully in the game with punishment. Fehr and Gichter report that the vast
majority of punishments are imposed by cooperators on the defectors and that
lower contribution levels are associated with higher received punishments. Thus,
defectors do not gain from free riding because they are being punished.

When these results are compared with the evidence from common-pool re-
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FIGURE 5-3 Contributions to the public good with and without punishment.
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source games, a striking similarity arises. In the standard common-pool resource
game, average behavior (in final periods) is fairly consistent with the standard
prediction. However, if subjects have the opportunity to sanction each other, be-
havior becomes much more cooperative—even though the standard prediction
yields the same outcome. As we have seen in our discussion, our fairness model
can explain the evidence in both common-pool resource games. This holds also
for the public goods games. The intuition for the one-stage public goods game is
straightforward. Only if sufficiently many players have a dislike for an advanta-
geous inequity can they possibly reach some cooperative outcome. As long as
only a few players are willing to contribute if others contribute as well, they
would suffer too much from the disadvantageous inequality caused by the free
riders. Thus, inequity-averse players prefer to defect if they know there are self-
ish players. To put it differently: The greater the aversion against being the
“sucker” the more difficult it is to sustain cooperation in the one-stage game.

Consider now the public goods game with punishment. To what extent is our
model capable of accounting for the very high cooperation in this treatment? The
crucial point is that free riding generates a material payoff advantage relative to
those who cooperate. Because ¢ < 1, cooperators can reduce this payoff disadvan-
tage by punishing the free riders. Therefore, if those who cooperate are suffi-
ciently upset by the inequality to their disadvantage, that is, if they have suffi-
ciently high o ’s, then they are willing to punish the defectors even though this is
costly to themselves. Thus, the threat to punish free riders may be credible, which
may induce potential defectors to contribute at the first stage of the game.

Notice that according to the present model (and the inequity-aversion ap-
proach in general), a person will punish another person if and only if this reduces
the inequity between the person and his opponent(s). Therefore, as long as ¢ < 1
(as is the case in the common-pool resource problem and the public goods game
analyzed previously), the model predicts punishments for sufficiently inequity-
averse subjects. If, on the other hand, ¢ = 1, the Fehr-Schmidt model predicts no
punishment at all. This holds regardless of whether we look at public goods games
or at the common-pool resource problems. Experimental evidence suggests, how-
ever, that many subjects in fact punish others even if punishment does not reduce
inequity (as is the case if ¢ 2 1). Falk and colleagues (2000b) present several
experiments that address this question in more detail. As it turns out, a substantial
amount of punishment occurs even in situations where inequity cannot be re-
duced. For example, in one of their public goods games with punishment, they
implemented a punishment cost of ¢ = 1. Nevertheless, 46.8 percent of the sub-
jects who cooperated in this game punished defectors. The conclusion from Falk
et al. (2000b) is, therefore, that the desire to reduce inequity cannot be the only
motivation to punish unkind acts. An alternative interpretation is offered in Falk
and Fischbacher (1998), who model punishment as the desire to reduce the un-
kind players’ payoff(s). Their model also correctly predicts punishments in those
situations where punishment is costly and cannot reduce inequity.
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DISCUSSION

In the preceding sections, we have demonstrated that with the help of a simple
fairness theory, many stylized facts of common-pool resource or public goods
experiments can be explained. In fact, the range of experiments that have been
successfully analyzed with the help of our fairness theories is even wider. Both
the model by Fehr and Schmidt (1999) and that of Falk and Fischbacher (1998)
are capable of predicting correctly a wide variety of seemingly contradictory ex-
perimental facts. They are, in particular, capable of reconciling the puzzling evi-
dence that in competitive experimental markets with complete contracts, very
unfair outcomes that are compatible with the predictions of the pure self-interest
model can emerge, while in bilateral bargaining situations or in markets with
incomplete contracts, stable deviations from the predictions of the self-interest
model, in the direction of more fair and equitable outcomes, are the rule.

The basic behavioral principle that is formalized in the models is that a sub-
stantial fraction of the subjects act conditionally on what other subjects do. If
others are nice or cooperative, they act cooperatively as well, but if others are
hostile, they retaliate. The models also pay attention to the fact that there are large
individual differences between subjects. In particular, it is assumed that there are
selfish subjects who behave in the way predicted by standard economic theory
and reciprocal subjects who exhibit the type of conditional behavior just men-
tioned. The interaction of these diverse motivations and the institutional setup is
responsible for the observed experimental outcomes. If there is no institutional
rule that externally enforces cooperation or that allows for sanctioning possi-
bilities, the interaction of selfish and conditional subjects frequently leads to non-
cooperative outcomes. If, on the other hand, subjects dispose of sanctioning pos-
sibilities, the reciprocal subjects are able to discipline selfish players. As a
consequence, more cooperative outcomes will emerge. This approach goes be-
yond the standard economic conception, not least because it assigns institutions a
much more important role. In the presence of reciprocal and selfish subjects,
institutions determine which type of preference is pivotal for the equilibrium out-
come. In a sense institutions select the type of player that shapes the final result.

Of course there are several important behavioral factors that we have not
addressed or that cannot be explained with the help of the presented theoretical
framework. For example, there is a long tradition in social-psychological research
that points to the importance of values and altruism as mechanisms to overcome
the free-rider incentives inherent to social dilemma situations. Some of the lit-
erature associated with concepts of “social motives” or “social value orientation”
is discussed in the Kopelman et al. paper (this volume:Chapter 4). Another alter-
native explanation to the one presented in the current paper comes from the litera-
ture on altruism rooted in theories of moral norm activation (Schwartz, 1977) and
research on the structure of human values (Schwartz, 1992). This research has
been tied to environmental resource management through studies of individual
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behavior in field situations, mainly measured by attitudinal and self-report indi-
cators in surveys. In Stern et al. (1999), it is shown, for example, that people who
accept a movement’s values, who believe that things important to those values
are threatened and who believe that their actions may help to alleviate the threat,
experience a personal norm to support the movement.

The latter explanations as well as the fairness models presented in this paper
assume different prosocial motives that mitigate free-rider incentives as suggested
by the empirical findings. The theories do not, however, ask about possible evo-
lutionary roots of such prosocial behavior. This important question is addressed
in Richerson et al. (this volume:Chapter 12).20

Yet another remark is in place. We have emphasized the importance of reci-
procity and inequity aversion but have not mentioned the impact of reputation
and repeated game effects. Many of the real life common-pool resource or public
goods problems are in fact “played” repeatedly. In such repeated interaction, play-
ers usually can condition their behavior on past behavior of others. This allows
players to build up reputations and to ensure cooperative outcomes, even among
selfish players. In the parlance of game theory, this kind of cooperation may be
supported as an equilibrium in infinitely repeated games (folk theorems) or in
finitely repeated games with incomplete information (see Kreps et al., 1982).2!
Many experiments have demonstrated the efficiency-enhancing effect of repeated
versus one-shot interactions. Moreover, it has been shown that reciprocity and
repeated game effects interact in a complementary way (Géchter and Falk, in
press). In Gichter and Falk’s experimental study of a bilateral labor relation, the
reciprocal relationship between workers and firms is increased significantly in a
repeated interaction compared to one-shot encounters. The driving force behind
this “crowding in” of reciprocal behavior is the fact that people who behave self-
ishly in the one-shot game have an incentive to imitate reciprocity in the repeated
game.?? Thus, in the presence of repeated game incentives, the prospects for co-
operative outcomes are expected to be better than according to the one-shot analy-
sis undertaken in this paper.

NOTES

1 We also refer to the book by Ostrom et al. (1994) that summarizes and discusses the experi-
mental findings. For an overview on experimental results, see also Kopelman et al. (this vol-
ume:Chapter 4).

2 The importance of reciprocity has been established in dozens, if not hundreds, of experiments.
For rewarding behavior in response to kind acts, see Fehr et al. (1993) or Berg et al. (1995). For
punishing behavior in response to hostile acts, see Giith et al. (1982). Recent overviews are provided
in Ostrom (1998) and Fehr and Gachter (2000b).

3 For a first attempt to endogenize the choice of refernce agents or standards in a formal model,
see Falk and Knell (2000).

4 All propositions are proved in the Appendix to this chapter.

5 The derivation of the social optimum is given in the Appendix to this chapter.
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6 Note that Figure 5-2 shows the symmetric case, where the other players’ appropriation deci-
sions are equal.

7 Because there is a whole range of equilibria, the question of equilibrium selection arises. This
issue is discussed in the later section on coordination.

8 We restrict attention to the cases wherein equilibrium appropriation is less than in SNE.

9 We concentrate on the behavior of subjects in the final periods to exclude the possible con-
found of repeated games effects and to make behvior comparable to our one-shot predictions.

10 A sanctioning institution was first studied by Yamagishi (1986).

11 Moir (1999) studies the impact of monitoring additional to sanctioning. He points out that pure
monitoring does not help to overcome excess appropriation. Institutions with a high level of monitor-
ing but a low level of sanctioning may even lead to more apprpriation than institutions without any
monitoring. A different design is suggsted by Casari and Plott (1999) in which monitoring and pun-
ishment are compacted in a single decision. In their treatment, efficiency is also higher compared to
a baseline treatment without monitoring/punishment.

12 Notice that according to Proposition 4, the reason for ¢ to increase in & is not because the costs
of punishment can be shared between more punishers.

13 Other models predict a very different pattern of punishment. In Bolton and Ockenfels (2000),
for example, punishment is not addressed individually, but directed toward a group average. This
could imply, for example, that those who deviate are not punished whereas those who cooperate are
punished. This is at odds with the experimental findings. Moreover, it does not take account of the
ptential of reciprocal or equity preferences to establish and enforce social norms. For a detailed dis-
cussion of this point, see Falk et al. (2000b).

14 See also Ostrom and Walker (1991).

15 On communication, also see the paper by Kopelman et al. (this volume:Chapter 4).

16 See, however, the literature on equilbrium selection in, for example, Harsanyi and Selten
(1988).

17 On coordination game experiments, see Ochs (1995).

18 For an overview on public goods experiments, see Ledyard (1995).

19 The results of the meta-study refer to public goods games where the group size is smaller than
10. There is also an experiment where the group size is substantially higher (40 and 100). In this
experiment, contributions in the final period(s) are higher compared to small groups (Isaac et al.,
1994).

20 See also Gintis (2000), Sethi and Somananthan (2000), and Huck and Oechssler (1999). See
also de Waal (1996), who shows that conditional behavior is observed among chimpanzees. Their
food-sharing behavior exhibits some reciprocal pattern: A chimpanzee is ceteris paribus more willing
to share food with another champanzee if the latter has shared with the former in the past.

21 Notice that the latter model is built on the assumption that there exist selfish and reciprocal
(tit-for-tat) types.

22 On the complementary relationship between reputation and reciprocity, also see the paper by
Ostrom (1998).
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APPENDIX TO CHAPTER 5

Proof Proposition 1 (Selfish Nash Equilibrium)

The standard common-pool resource game we look at has the following form:

X; 2
m, =50-5x, + S [232xj—.25(2xj) ]

Defining e=50, a=18 and b=0.25, we get:
7; =50 +18x; —0.25x,2x;
T; =te+ax; —bx;Xx;
To find the selfish best reply for x;,we calculate

om,
—t=a-2bx;,—-b) x.
ax_ a 1 z J

i J#E
. _ I(a
Setting it equal to zero, we get as best reply x; = max| O’E P 2#1 X;

First suppose that all x; > 0. In this case 2bx] =a—bY, ]
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Summing up the terms for all i, we get 2bY x7 =na—b(n-1)Y x; .

na
Hence ZX,* =

b(n+1)
Entering the sum into 2bx; =a— bE X; weget x; = . Now consider that

b(n+1)
there are some players who choose 0. Let 7, be the number of players who choose

a
x; equal to zero. Then all values above zero must be equal to ——————. Calcu-
! b(n—ny+1)
lating the best reply for one of the n players who originally played 0 now yields
a contradiction. QED
Social optimum: To find the social optimum, we calculate

). m,
%:an—ﬂmz%

! J

. . . a
Hence, in the social optimum, we get X X =
2b

Proof of Proposition 2 (Symmetric Equilibria with Inequity-Averse Subjects)

First note that if Zx ;< % the players who choose the higher appropriation

level also have higher payoffs:

T, - = (e+axj - bijxk)—(e+axi —bxiZ)ck) = (a—bek)(xj—xi)
So let us first consider this case.

Suppose all players j# i choose x; :*fc < Kong- Because U, is concave in x;,
the best reply is unique. So, to show that x; = X is the best reply, it is sufficient to
show that it is a local optimum. It is clear that x; > X because otherwise player i
could improve his material payoff as well as he could reduce inequity by increas-
ing x;. It remains to check that there is no incentive for i to increase x; above *.
As the following calculation shows, the derivative from above

i
ox/
above x if this derivative equals at least zero.

. . . . . . . . *
(x) is a linear function in x. So, player i has no incentive to increase Xx;
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Ozﬁ_i(ni_i z(ni_nj)]

L=
ox;  ox; n—1 jm;

d
=a_xi(ni - Bi(w; _7'5]'))

d
=a_xi(ni(1_,8i)+ﬁinj)

=(a—bxl- —bzxj)(l—ﬁi)_ﬁibxi

Thus, we get a critical condition for x;‘
xi* > a(l _ ﬂ,)
b(1+n(1- ;)
The right-hand side of this inequality is decreasing in f3;. Thus, the left in-
equality of the proposition is satisfied, if and only if (5-A) is satisfied for all i.

(5-A)

. A A~ a
Assume now all other players j # i choose X; =X > Xxgyg; X < e Now, the

ou,
critical condition is &x—j(x) >0.

1

BUZ-_ 8 {ni— ai z (ch_ni)]

ox;  ox; n=1;:=>x

0
=§(n" _ai(nj —TCi))

1

=%(ni(l+ai)—ainj)

1

= (a—bxl- —bej)(1+a,-)+a,-bxl-

Thus, we get a critical condition for
X< a(l+a;)
b(1+n(l+a;))
The righthand side of this inequality is increasing in o, Thus, the left inequality
of the proposition is satisfied, if and only if 5-A(1) is satisfied for all i and we get
the right inequality in the proposition.

5-A(1)
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It remains to show that there is no equilibrium with appropriation decisions
a . . a . .. .oy
above et We fix x; =x> et The critical condition is F(x) >0. Because a
n n i

decrease of the appropriation level now generates inequity in favor of player i, we
get the following condition:

oUu; _ 9 B;
OSax—_=a—Xi[TCi—— z (TEi—TCj)]

i n—1 Jom>

=(a—2bx; —b(n—Dx")(1- ;) - B;bx;
a
< (a —2bx; —b(n— I)E)(l - ﬁl) - Bibx;

- (ib_ 2x, )b(l - B;)— Bbx;

n
< (&-2x)b(1-B;)- Bibx;
Because f; < 1, the last term is negative if x; is close to X. Hence, there are no

«_ a
equilibria with x > b QED

Proof of Proposition 3 (Asymmetric Equilibria with Inequity-Averse Subjects)

We first show (ii): Let us assume there is an equilibrium with some x; < xgyz.
By reordering the players, we can assume that we have x| < x; <...< x, . Further-

more, let k be