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Series editor' preface 

The Cambridge series on the Political Economy of Institutions and Deci­
sions is built around attempts to answer two central questions: How do 
institutions evolve in response to individual incentives, strategies, and 
choices, and how do institutions affect the performace of political and 
economic systems? The scope of the series is comparative and historical 
rather than international or specifically American, and the focus is positive 
rather than normative. 

In this pioneering book Elinor Ostrom tackles one of the most enduring 
and contentious questions of positive political economy, whether and how 
the exploration of common-pool resources can be organized in a way that 
avoids both excessive consumption and administrative cost. These cases, 
where a resource is held in common by many individuals - that is, well­
defined individual property rights over the resource are absent - are often 
held by economists to be exploitable only where the problem of over­
consumption is solved by privatization or enforcement imposed by outside 
force. Ostrom, by contrast, argues forcefully that other solutions exist, and 
that stable institutions of self-government can be created if certain prob­
lems of supply, credibility, and monitoring are solved. She provides a close 
study of a uniquely broad range of cases, including high mountain mead­
ows in Japan and Switzerland, water projects in the Philippines and Cali­
fornia, and fisheries in Canada and Turkey. Some of these cases involve 
stable institutions; in other cases the institutions were fragile and failed. 
Basing her conclusions on comparisons of sources of success and failure in 
self-government, Ostrom describes some fundamental characteristics of 
successful common-pool management schemes, and concludes with a chal­
lenge to other social scientists to build on her original theoretical work. 
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Preface 

It is difficult to say when I began work on this study. If one asks when I first 
began to study problems of collective action faced by individuals using 
common-pool resources, then identifying the beginning is easier. In the 
a×ly 1960s, I took a graduate seminar with Vincent Ostrom, who was to 
become my closest colleague and husband. The seminar focused on the 
development of institutions related to water resources in southern Cali­
fornia. I began my dissetÓtion focusing on the entrepreneurship involved 
in developing a series of public enterprises to halt the process of saltwater 
intrusion into a groundwater basin underlying a portion of the Los Angeles 
metropolitan area. A fellow graduate student, Louis Weschler, conducted 
a parallel study in an adjacent groundwater basin that adopted different 
institutional arrangements to cope with similar problems. As Weschler and 
I completed our studies, it appa×ed that both institutional arrangements 
had been successful in enabling the water producers to avoid the catas­
trophic economic loss that would have occurred if both basins had been 
inundated by the Pacific Ocean (E. Ostrom 1965; Weschler 1968). 

In the late 19605, Vincent and I participated in the Great Lakes Research 
Prgáam initiated by the Satelle Memorial Institute (V. Ostrom and E. 
Ostrom 1977b), but most of my work as a young faculty member focused 
on problems of urban service delivery and public economies in metro­
politan areas. In 19811 was asked by Paul Sabatier, a colleague for a year 
at the Center for InterdicÜplinary Research at the University of Bielefeld, 
to make a seminar prsÊntation on "ogÓnizational learning. " I used as my 
example of organizational learning the set of rules that groundwater pro­
ducers had developed in the southern California groundwater basins. Paul 
then wanted to know why I was so confident that the systems I had studied 
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Preface 
15 years earlier were still operating and performing well. At the time, I had 
no effective answer other than that the institutions had been so well crahed 
to fit local circumstances that I presumed they had survived and were faring 
well. 

When I returned from Bielefeld, I suggested to one of my doctoral 
students, William Blomquist, that he answer Sabatier's question as his 
dissetÓtion. Blomquist ( 1987b) found that the institutions that the water 
producers themselves had designed were still in place and operating effec­
tively. The physical condition of the basins had improved substantially. 
The very substantial "success" involved in these aÖes led us to undenake 
a study, funded by the U.S. Geological Survey (grant number 14-08-0001-
G 1476), of a larger set of groundwater basins in southern California and 
a limited set in northern California to ascertain what factors were asso­
ciated with the successful evolution of new institutions and with the effi­
ciency and equity of those institutions. Eventually, we will have completed 
a comparative study of institutional, economic, and physical changes in 12 
groundwater basins over a 30-50-year period. 

Although I have been excited about what one can learn from a con­
centrated effort to study a dozen groundwater basins and the institutions 
that have evolved for their governance and management over time, such 
studies alone are not sufficient for the development of a broader theory of 
institutional arrangements related to the effetÌve governance and manage­
ment of common-pool resources (CPRs). One needs similar information 
from many other settings to begin to gain the empirical base necessary to 
improve our theoretical understanding of how institutions work and how 
individuals change their own institutions. 

My awareness of the possibility of using detailed case studies written by 
other authors to obtain a sufficiently rich empirical base for understanding 
CPRs came about as a result of joining the National Academy of Sciences' 
"Panel on Common Property Resource Management" in 1985. By the time 
I was asked to join the panel, its members had commissioned a series of 
papers to be written by field researchers. The authors were all asked to 
organize their papers using a framework prepared by Ronald Oakerson 
(1986). That meant that all of the papers would address not only the 
physical propetÛes of the resource systems but also what types of rules 
were used to regulate entry and use of these systems, what types of inter­
atÌons resulted, and what tyeã of outcomes were obtained. The papers 
were prsÊnted at an international conference in Annapolis and were pub­
lished by the National Academy Press (National Research Council 1986). 
Some of those papers and some new chapters have been brought together 
in a new volume (Bromley in press). 
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Preface 
Reading those tèdies, as well as some of the studies cited by those 

authors, made me aware of two major facts: First, an extraordinarily rich 
case-study literature already existed, written by field researchers who had 
invested years of effon in obtaining detailed information about the strat­
egies adopted by the appropriators of CPRs and the rules they used. 
Second, that literature had been written by authors in diverse fields and 
frequently had appeared in obscure publications. Almost no syntheses of 
the findings from that literature had been undertaken. 

Several colleagues at Indiana University beaÕ to collect citations to 
relevant cases, and within a short time Fenton MatÛn, who compiled the 
resultant bibliography, had identified nearly 1,000 aÖes. More recently, 
the number was approaching 5,000 (Manin 1989). The disciplines rep­
resented in the bibliography include rural sociology, anthropology, history, 
economics, political science, forestry, irrigation sociology, and human 
ecology; included also are area studies, such as African studies, Asian 
studies, West European studies, and so fonh. Scholars had cited primarily 
studies conducted by others in their own disciplines and perhaps others 
focusing on the same resource sector or geographic region. Few citations 
had come from outside each author's disciplinary, sectoral, or regional 
frame of reference. Consequently, a vast amount of highly specialized 
knowledge had been accumulated without much synthesis or application of 
the knowledge to the policy problems involved. 

Given the importance of understanding how institutions help users cope 
with CPR problems, and given the existence of a rich theoretical literature 
concerning these problems, it seemed to me that it was important to use 
these case studies as an empirical basis for learning more about the effects 
of institutions on behaviors and outcomes in diverse field setÝngs. With the 
help of a grant from the U.S. National Science Foundation (grant number 
SES 8619498), several colleagues and I have been able to gather many of 
theSe cases into an archive. We have systematically screened these cases and 
selected a much smaller subset for funher scrutiny, coding, and analysis. 
Our selection criteria required that the case be written as a result of 
extended fieldwork and that information be provided about (l) the Struc­
ture of the resource system, (2) the atæibutes and behaviors of the appro­
priators, (3) the rules that the appropriators were using, and (4) the out­
comes resulting from the behaviors of the appropriators. We have now 
developed a strutØred coding form that enables us to transform the in­
depth qualitative data into a sréctured data base amenable to quantitative 
analysis. 

The development of the coding forms was itself an exercise in theory 
development. We used the method of institutional analysis that had grown 
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Preface 
out of our earlier work (E. Ostrom 1986a,b) as the organizing framework 
for the design of these coding forms. In addition, we paid serious attention 
to the hypotheeæ stated by field researchers who had conducted multiple 
studies or were themselves reviewing findings from multiple studies. We 
tried to include ways of measuring their concepts and proposed relation­
ships in our coding forms. Because we were working with qualitative data, 
most of our concepts had to be formulated as vrÊables with ordinal or 
nominal values. Some years of hard work were required simply to read 
sufficient numbers of cases, study earlier efforts to synthesize findings from 
specialized fields, and develop the coding forms. 

During this process, several papers were written in an attempt to eluci­
date a theory that would help us understand the patterns we were begin­
ning to see in reading these diverse materials (Gardner and E. Ostrom 
1990; Gardner, E. Ostrom, and Walker 1990; E. Ostrom 1985b, 1987, 
1989; Schlager and E. Ostrom 1987; Walker, Gardner, and E. Ostrom 
1990). It is my conviction that knowledge accrues by the continual process 
of moving back and forth from empirical observation to serious efforts at 
theoretical formulation. This book can thus be viewed as an intermediate 
"progress report" for an ongoing research effort. Given the complexity of 
the empirical phenomena being studied and the type of theory that is 
needed to explain these phenomena, the effort may well continue for 
another decade. 

The stimulus to write this volume came from James Alt and Douglass 
North after I presented a lecture at Washington University in St. Louis 
during the fall of 1986. Given that the CPR project was still "in process," 
I would never have dreamed of writing a book without their continued 
prodding. When Kenneth Shepsle and James Alt asked me to present a 
series of letØres at Harvard University, during a semester of sabbatical 
leave, the die was cast. 

AtØal work on the manuscript began in January 1988, when again I was 
fortunate to spend a sabbatical semester at the Center for Interdistiplinary 
Research at the University of Bielefeld. During that time I participated in 
a Research Group on Game Theory and the Behavioral Sciences organized 
by Dr. Reinhard Selten, Department of Economics, University of Bonn. I 
benefited greatly from the opponunity to participate in that research 
group. Although only a few aÔe-theoretical examples are used in this 
book, the way that game theorists think about strategic possibilities in 
social setÝngs strongly influences the way I analyze the central questions 
addressed here. Working with Roy Gardner and Franz Weissing on two 
game-theoretical analyses of CPR situations greatly increased my apprecia-
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tion for the power and utility of game theory as a general theoretiaÏ tool 
for scholars interested in studying the consequences of diverse institutions. 

The writing of this book was undetÓken in tandem with participation in 
the "Decentralization: Finance and Management Project" sponsored by the 
Office of Rural and Institutional Development of the Bureau for Science 
and Technology (ST&RD) of the U.S. Agency for International Develop­
ment. The challenge of making theoretical ideas relevant for application, 
the support for fieldwork in Nepal, Bangladesh, and Pakistan, and the 
oppotçnity to discuss these ideas with a¾ry Schroeder, Susan Wynne, 
jamie Thomson, Louis Siegel, james Wunsch, Ed Connerley, jerry Miner, 
Ken Kornher, and Eric Chewínd, as well as mission personnel and host­
government ofÏcials, have been of considerable value to me, and I hope 
that this volume is of value to the project. 

I have also benefited greatly from the oppotçnity to present letØres 
based on patå of this work while the manuscript was in process. Besides 
the letØres at Harvard in April 1988, I have made prsÊntations based on 
one or more chapters at the following places: the Sociology Department at 
the University of Bielefeld; the first Udall Lecture at the University of 
Arizona; a conference on "Democracy and Development" organized by the 
Sequoia Institute; a Libetë Fund summer series held in Victoria, British 
Columbia, May 15-20, 1989; and several different occasions at the Work­
shop in Political Theory and Policy Analysis at Indiana University. 

Many people have commented on earlier papers or draft copies of this 
book, and I am deeply appreciative of their frank and helpful critiques. I 
hope I have responded adequately to their suggestions. Readers of the 
whole manuscript included Arun Agrawal, james Air, Oliver Avens, Fikret 
Berkes, Elizabeth Case, David Feeny, Roy a¹dner, a¾ry Kiser, Hartmut 
K1iemt, Robert Netting, Douglass C. North, Vincent Ostrom, Christine 
Picht, Russell Robetå, Edella Schlager, jane Sell, Michael Taylor, Norman 
Uphoff, James Walker, Franz Weissing, and Rick Wilson. Readers of the 
individual chapters, drawing on their own prior research, included Paul 
Alexander, Fikret Berkes, William Blomquist, Peter Bogason, Thomas F. 
Glick, rµhur Maass, Robert Netting, and Norman Uphoff. Readers of 
prior papers that were drawn on in preparing the manuscript included 
Wulf Albers, Christi ´Ãour, William Blomquist, james Coleman, James 
Cooper, David Feeny, a¿aÙet McKean, Fritz Scharpf, Kenneth Shepsle, 
Rick Wilson, and james Wunsch. I extend a special note of appreciation to 
those colleagues who have been associated with the CPR project from the 
beginning - William Blomquist, Roy Gardner, Edella Schlager, S. Y. Tang, 
and James WlÌer - and have spent hours refining concepts, developing 
models, designing instruments and experiments, and discussing how we 
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can better search out variables from what we are reading and gathering. 
The help of Elizabeth Case, associate editor for this series, Sophia Prybylski 
at Cambridge University Press, and Emily Loose, editor at Cambridge 
University Press, is gratefully acknowledged. Patty Dalecki has, as always, 
provided professional editorial and production support that has gready 
improved the quality of the manuscript. Her cheerful spirit has relieved 
pressures on many occasions. 
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Reflections on the commons 

Hardly a week goes by without a major news story about the threatened 
destruction of a valuable natural resource. In June of 1989, for example, 
a New York Times article fcäsed on the problem of overfishing in the 
Georges Bank about 150 miles off the New England coast. Catches of cod, 
flounder, and haddock are now only a quarter of what they were during the 
1960s. Everyone knows that the basic problem is overfishing; however, 
those concerned cannot agree how to solve the problem. Congressional 
representatives recommend new national legislation, even though the leg­
islation already on the books has been enforced only erratically. Rep­
rsÊntatives of the fishers agçe that the fishing grounds would not be in 
such bad shape if the federal government had refrained from its sporadic 
attempts to regulate the fishery in the past. The issue in this ÖÆ - and 
many others - is how eÕt to limit the use of natural rsÔurces so as to 
ensure their long-term economic viability. Advocates of central regulation, 
of privatization, and of regulation by those involved have pressed their 
policy prescriptions in a variety of different arenas. 

Similar situations occur on diverse cÔles ranging from small neighbor­
hoÓs to the entire planet. The issues of how best to govern natural 
eåources sÚd by many individuals in common are no more setàed in 
academia than in the world of politics. Some scholarly articles about the 
"tragedy of the commons" recommend that "the state" control most nat­
ural resources to prevent their destruction; others recommend that priva­
tizing those resources will rsÔlve the problem. What one can observe in 
the world, however, is that neither the state nor the market is uniformly 
successful in enabling individuals to sustain long-term, productive use of 
natural resource systems. Further, communities of individuals have relied 
on institutions rsÊmbling neither the state nor the market to govern some 
resource systems with resÐnable degrees of success over long periods of 
time. 
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Govenring the commons 

We do not yet have the nece�Ď inlellÙØal tools or models to under­
stand the array of problems that are associated with governing and manag­
ing natural resource systems and the resÐns why some institutions seem to 
work in some ×Őngs and nol olhers. This book is an effon to (1) critique 
the foundations of policy anal)'sis as applied to man)' natural resources, (2) 
present empirical examples of successful and unsuccessful effons to goyern 
and manage such resources, Olnd (3) begin the effort to develop better 
IntelletØal tools to understand the capabilities and limitations of self­
governing institutions for regulAting many yäes of resources. To do this, 
I fisæ describe the three models most frequently used to provide a fou nda­
lion for recommending state or market solutions. I then pose theoretical 

and empirical alternatives to these models to begin to illustrate the diversIty 
of solutions Ihat go beyond stiltes and markets. Using an institutional mode 
of analysis, 1 then attempt to explain how commnÞties of individuals 
(.uhion dIfferent ways of governing the commons. 

THREE INFLUENTIAL MODELS 

The tragedy 0/ the commo"s 

Since Garrett Hardin's challenging anicle: in Scienu (1968), the expression 
"the rÓgedy of the: commons" has come to symbolzÎ the degradation of 
the environment to be expected whenever many individuals use a scarce 
resource in commOn. To illustrate the logiaÏ structure of his model. Har­
din asks the reader to envi�ion a pasture "open to all." He then examines 
'he structure of thi:. situation from the perspective of 3 rarional herder. 
Each herder receives a direct benefit (rom his own animals and suffers 
dela)'t'd costs lrom the deterioration or the commons when his and others' 
cattle overÈìe. Each herder is motivated to add more and more animals 
because he receives the direct benefit of his own animals and bears only a 
shrÆ of the costs resuliâg from overgrazing. Hardin concludes: 

Therein is the tragedy. Each mOln is locked inlo a iysrem thAI I:ompels him to 
incØĸ his herd without limit - in a worlel that is lin'ired. Ruin is the deltination 
toward whcÑ all men rush, each punuing hls own best interest in a oÖiety that 
believes in lhe freedom of the common5. (Hardin 1968, p. 1.244) 

Hardin was not the first to notice the tragedy of the commons. Aristotle 

long ago osÇrved that "what is common to the greatest number has the 
laØt ca'� ÕÙowed upon it. Everyone tÔŉ chiefly of his own, hudly at 
all of the common interest" (Politics. Book II, ch. 3). HobÇs's parable of 
man in a state of nature is a prototype of the tragedy of the commons: Men 
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seek their own goÓ and end up fighting one another. In 18.13, William 
Forster Uoyd (1977) sketched II theory of the commons thot predicted 
improvident use for propetë owned in common. More than a decade 
before Hardin's ÕÛcle, H. Scott Gordon (1954) clearly expounded similar 
logic in another classic: "The Economic Theory of a Common-Propetë 
Research: The Fishery." Gordon described the same dynamic AS Hardin: 

There appears chen. to be some réth In the contervarive ditØm chac evcryoÆy', 
propetë is nooÆy's propetë_ Wulth that i, free for "U is valued by no n,e 
ÅÆuse he who II foolhardy enough 10 wait for Its proper lime of use will only find 
thai it aÛ been aÝen by another. , .. The fish in the sca are valueless to me 
fisheÛā becasÚ there is nD assuraÓ� that Ihc)' will be therc for him lomorccw 
if they arc left behind tdÐy. (Gordon 1954, p. 1204) 

John H. Dales (1968. p. 62) noted at the same rime the perplexing prob­
lems related to resources "owned in common because there is no alrer­
narive!- Standard analyeæ in modern rsÔurce economics conclude thai 
where a number of users have access to a common-pool resource, the tocal 
of resource units witbdrawD from the resource will be gre�uer than the 
optimal economic level of withdrawal (Clark 1976, 1980; Dasgupta and 
Heal 1979). 

If the only "commons" of impotÓnce were a few grazing areajÕ or 
fisheries, the tragedy of the commons would be of little general interest. 
That is not the csÆ . Hardin hisÒlf used the rÈzing commons as iI 
metaphor for the general problem of overpopulation. The "tragedy of the 
commons" has been used to describe such diverse problems as the Sahelian 
aÓine of the 19705 (Picardi and Seifert 1977), firewoÓ rÌses throughout 
the Third World (Norman 1984; Thomson 1977), the problem of acid rain 
(R. Wilson 1985), the orgaèÊtion of the Mormon Church (Bullock and 
Baden 1977), the inability of the U.S. Congress to limit its capacity to 
oveâØnd (Shepsle and Weingast 1984). urhan rÌme (Neher 1978), pub­
Iic�Ôor/privnte-sector relationships in modern <�onomies (Scharpf 1985, 
1987. 1988), the problems of international cooperation (Snidal t 985), and 
communal conflict in Cypuå (LusÑen 1973). Much of the world >5 
dependent on resources that are subJcÙ to the oãsibility of a tragedy of the 
commons. 

The åňner's dilemma gná 

Hardin's model has oftcn been formalized as a prisoner's dilemma (PD) 
aÔe (Dawes 1973, 1975).1 Suppose we hÝnk of the players in a aÔe as 
being herders using a common grazing meadow. For this meadow, there is 
an upper limit to the number of animals thar can graze on the meadow fJv 
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Governing the commons 

a ÔØon and be well fed at the end of the sesÐn. We all that number L 
For a two-person game, the "cooperate" strategy can be thought of as 
grazing U2 animals for each herder. The "defect" strarcgy is for each 
herder to graze as many animals as he thinks he can sell at a profit (given 
his private costs), assuming that this number is greater than U2. If both 
herders limit their grazing to Ll2, they will obtain to units of profit, 
whereas if they both châÔ the defect strategy they will obtain zero profit. 
If one of them limits his number of animals to U2, while the other grÆí 
as mnny as he wants, the "defector" obtains 11 units of profit, find the 
·sucker" obaÛns -1. If each chooses independently without the capacity 
to engage in a binding contract, each chooeæ his dominant strategy � which 
is to defect. When they both defect, they obtam zero profit. a¯l this the 
Hardin herder game, or Game 1. II has the structure of a prisoner's 
dilemma aÔe.J 

The prisoner's dilemma game 15 conceptualized as il noncooperative 
game in which all players possess complete information. In noncooperative 
aÔes, communication among the players is forbidden or impossible or 
simply irrelevant as long as it is not explicitly modeled as prÕ of the aÔe. 
If communication IS possible. verbal agreements among players are pre­
sumed fO be nonbinding unlcI¼ the pOSSibility of binding agreements is 
explicitly incorporated in the game strutØre (Haraáyi and Selten "1988, p. 
3). "Complete information" Implies that all players know the fullsTÉØæe 
of the game (Tee and the payoffs attached to outcomes. Players either know 
or do not know the current moves of other players depending on whethet 
or not they are observable. 

In a prisoner's dilemma game, each player has a dominant mèegy in the 
t�llse that the player is always better of( choosing this stratgÞ - 10 defect 

10 -I 

10 \I 

" 

-I 

o 

o 

figure 1.1. Game I: nle Hardin herder same. 
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- no matter what the other player châÔs. When both players châÔ their 
dommant srÕtegy, gi\'en ths¢ assumptions, they produce an equilibrium 
that is the third-best result for both. Neither has an incentive to change that 
is independent of the strategy choice of the other. The equilibrium result­
ing from each player selÙÌng his or her "eÕt" individual stratgÞ is, 
however, not a Pareto-optiaÙ outcome. A Pareto·optimal OUlcome occurs 
when there is 110 other outcome 5lrictly preferred by at least one player tt.:at 
is at laØt as goÓ for the others. In the two-person påØner's dilemma 
aÔe, both players prefer the (cooperate, cooperate) outcome to the (de· 
fea, defect) outcome. Thus, the equilibrium outcome is Pareto-inferior. 

The prisoner's dilemma game fsÄinates scholars. The paradox that 
individually ratioaÚ strategies lead to (ollectively irrational outcomes 
Kems to challenge a (\mdamCnlal faith that rational human beings can 
achieve rational results . In the introduction to a recently published ba(lk, 
Paradoeë of Rationality and Cooeâat;o", Richmond Campbell explains 
the "deep attratÌon- of tht dilemma: 

Quite simply, these paradoxescasr in doubt onr understanding o( rillionaliry anll, 
in the ÖÆ of the Prisoner's Dilemma suggest that it is imoãsible (or rational 
ÈÓrueå to cooperate. Thus. the)' bear direct!)· on uÔdmÆntal iS$ues in ethcÜ and 
political philosophy and threaten the foundations of the Slx:iaJ sciences. It is the 
scope of thsÊ coneäuences dIat explains why rhcSt paraaoxcs hnvc drawn so 
much atÙntion and why they command a central place in philsÞphical ÌĒussion. 

(CambÕll 1985, p. 3) 

The deep attraction of the dilemma is furrher illustrated by the number of 
atÛcles written bÐut it. At one count, U years ago, more than 2,000 
papers had been devoted to the prisoner's dilemma game (Grofman and 
Pool 1975). 

The logic of r:ollect;c,rH action 

A closely related view of the difficulty of getÝng individuals to pursue their 
joint welfare, 1¼ contrasted 10 individual welfare, WU� developed by Man· 
cur Olson (1965) in IË ³Øc of Collectivt &tion. Olson specifically .Öt 
out to challenge the grand optimism expressed in group theory: that in· 
dividuals with common intere!!tll would voluntarily net so as to try 10 
further thsÔ interetæ (Bendey 1949; Truman 19S8). On the first page of 
iÛ book. Olson summarized that accepted view: 

The idea that groups tend to act in support of their group interests ill supãÔd tel 
CoUow lgØcally from thi' widely accepted prcmi� of rational, self· interested be· 
havior. In other wodå, if 1M members of some group have a common interest or 
ÎĻ, and if they would all be bener off if that obJective were achieved, it has been 
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thought to follow lgØcally taÜ the individual, m that group would, If hÙy were 
ration,,1 and sclf-intcrested, act to IIchie .. ·c that objcÕive. (015(," 1965. p.l) 

Olson challenged the presumption that the poSSibility of a benefit for a 
group would be sufficient to generate coUÙÌve action to achieve that 
benefit. In the most frequently quoted passage of his book. Olson argued 
that 

unle,s the number of individuals is quile small, or unless there IS cocKion or �me 
other special device ttl make individuals act in thcir cornman interest, rational, 
wl{-inrÚsl� iuÞividU4ls will not u®I to u®hi61�f thei, common 0' rÖup i"tlæ­
�M.. (OllOn 1965, p. 2; emphÊæ in origilUl) 

Olson's argunlent rests largely on the premise that one who cannot be 
excluded from obtaining the benefits of a collective good once the goÓ is 
produced has little incentive to contribute voluntarily to the provision of 
that goÓ. His book is less pessimistic than it is asserted to be by many who 
cite hÝs famous passage. Olson considers it an open question whether 
intermediate'lizÎ groups will or iãl not voluntarily provide collective 
benefits. His definition of an intermediate-size group depends not on the 
number oE actors in\lolvcd bur on how noti,cable ellch person's actions are. 

The tragedy of the commons, the prisoner's dilemma, and the logic of 
collective action � closely related concepts in the models that have de­
fined the accepted way of vic:wing many problems that individuals face 
when attempring to achieve colletÌve benefits. At the herÕ of each of these 
models is the free-rider problem. Whenever one person aÑnot be excluded 
from the benefits that others provide. each person is motivated not to 
contribure to the joint effort, but to free-ride on the effotå of others. If all 
patÛcipants choose to free-ride, the collective benefit will not be produ ced. 
The temptanon to free-ride, however, may dominate the de&:ision process, 
lind thus all will end up where no one wanted to be. Alternatively, \�ome 
may provide while others free-ride, leading to less than the oprimal level 
of provision of the &:ollective benefit. These models are thus etêemely 
useful for explaining how perfectly rational individuals can produce. under 
some circumstances, outcomes that arc not "ratiunal" when viewed from 
the perspective of all those involved. 

What makes thsÊ models so internting and 1i0 powerful is that they 
caprore impotÓnt aspects of many different problems that occur in di ves× 
setÛngs in all patå of the world. What makes these models 80 dangerous 
- when they are used metaphorically as the foundation for policy - is that 
the constraints that are assumed to be fixed for the purpose of analYSit are 
taken on faith as being fixed in empirical settings, unless external author-
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ities change them. J The prisoners in the famous d i lemma cannot change the 
conåÕints imãÔd on them by t:'e d.liÒrict anomey; they are in Jai l .  Not 
all users of natura l resources are similarly incapable of changing their 
constraints. As long as individuals arc viewed a.'l prisoners, policy prescrip­
tions wil l addeås thIS metaphor_ I wou ld rather address the question of 
how to enhance the capabi l i t Ies of those involved to change the constrain­
ing rules of the game to lead to outcomes other than remorseless tragedies. 

T H F. M ETA P H O R1 C A l U S E  OF M O O E l. S  

Thee­ three models and their aß.y variants are dives× representations of 
a broader and stil l -evolving theory of collective atÌon. Much more work 
will be needed to develop the: thec'ry of collcÙive atÌon into a reliable and 
usefu l foundation for policy analysis. Considerable progress has been made 
during the psÕ three decades by theorists and empirical ly oriented scØal 
scientitæ. The swcepmg conclusions of the f��t variants of this theory have 
given way to a more qualified body of knowledge Involving many more 
variables and expl icit bÆ­ conditions. 

As an evolving. rather than com pleted, theory, It  provokes disagreement 
regard ing the importance or insig:1ificance of some variables and how best 
to seÓify key I'tlarionships.4 The resulrs from more recent work. panic­
u larly work fäÖing on the dynmÊc aspet¶ of re levant empirical 5Cnins� 
have begun to generate more op.áifttic predicnons than dId earlier mod­
els; see, in panicular, the wC>rk of Axe lrod ( 1 98 1, 1984) and Kreps and 
Wilson ( J  982).  This is one of the :nost exciting areas in the social sciences, 
for although considerable cumularion has already occurred, some deep 
quÙÜons remain unanswered. Some of these puzzles arc key to under­
slanding how individuals jointly using 11 common-pool resource might � 
able to achieve an effective form of governing and managing the i r  own 
commons. ThsÊ puzzles arc examined in Chapter 2. 

Much that has been written about common-puol resou rces, however, 
has uncritically accepted the earlier models and the presumption of a 
remos×less tragedy (Nebel 1 987). Scholars have gone so far as to recom­
mend thai "Hardin's 'Tragedy of the Commons' should be required read­
ing for all students . . .  and, i f  l had my way, for all human beings."} Policy 
pråıptions have relied to II large extent on one of the three original 
models. but those anempting to use thsÊ models as the basis for policy 
prescription frequendy have achieved little more than a metaphorical usc 
of the models. 

When models are used a.\ meraphors, an author usual ly points «1 the 
similarit)· between one or two variables in a natural setÝng and one or two 
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var iables m a model . If calling attention to similarities is all dut is intended 
by the metaphor, it serves the usual purpose of rapidly conveying informa­
tion in graphic form . These three models have frequently been used nleta­
phoriaÏly, however, for another pupáse. The similarity between the many 
I ndividuals joindy using a resource in  3 natàral setÝng and the many 
individuals jointly producing a suboptimal result  in the model has heen 
used to convey a sesÓ that funher simi larities are present. 8y referr ing to 
naæÖl settings as "tragedies of the commons," "collÙÌve-action prob­
lems," "prisoner's dilemmas," "open-access resources, to or even "common­
propetë resources," the observer frequently wishes to invoke an image of 
helpless individuals caught in an inexorable process of destroying their 
own resources. An ankle in the Del:ember 10, 1 988,  issue of The &on­
omist goes so (ar a."I to assen that fisheries can be managed successfully on ly 
if it is recognized that "left to their own devices, fisherman will overexploit 
stocks," and "to aVOId disaster, managers must have effcÙive hegemony 
over them." 

Public officials sometimes do no more than evuke grim images by briefly 
alluding to the populrÊzed versions of the models, presuming, as self­
evident, that the: same procesØs occur in al l  natural setágs. The Canadian 
m inister of fisheries and oceans, for example, capru red the color of the 
models in a 1 980 speech: 

11 you let lâÔ that kind of Nonomic eßi·lnteåÙ In fishrÎs� with everyoÆy 
fishing as he wants, taking from " resou rce that helonS' to no individual, you end 
up destroying your neighbour and yous×lf. In free IisheriC$, good timC$ creotc bad 
times, anracting more and more oÃrs to cha.� fewer and (ewer fish, producing eßs 
and less money to dIvide among more and moe¬ people. 

(Romeo leBlanc, speaking at the St· anniveåŌ meering 
01 the United Maritime f:jshermcn, MÞ³h 1 9. 1 9ROi 

quoted by MaÜÙws And Phyne 1 988) 

The implication, of course, was that Canadian fisheries univeÓßly met that 
description - an empirically incorrect inference.'  Blit many observers have 
come to assume that most resources U�e like those specified in the: three 
models. As such, it has been assumed that the individuals have been caught 
in  a grim trap. The resulting policy recommendarions have had an .equally 
grim character. 

C U R R E N T  P O L l C Y  P R E S C R I PT I O N S  

Leviathan as tbe "only'·  1N{'Y 

Ophuls ( 1 973, p. 228) argued, for example, that "eÅause of the rragedy 
of the commons. environmental problems cannot be solved thro ugh co· 
operation . . .  and the rationale for government with major coercive 
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powen is overwhelming." Ophols concluded that "even if we avoid the 
rragedy of the commons, it wi ll anI), � by recourse to the tragic necessiry 
of Leviathan" ( 1 973, p. 229;  emphasis added). ' Garrett Hardin argued a 
decade after his earlier rÕicle that we are enve loped in iI "cloud of ignor­
ÄÓ" about "the true naNre of the fundamental political systcm!i and the 
efÉÙ of each on the preservatiOD of the environment" ( 1 978, p. 3 1 0) .  The 
"cloud of ignorance" did not, however, prevent him from presuming that 
the only alternatives to the commons dilemma were what he called "a 
pièate enterp� system,"  on tbe one hand, or "oÖialism," on the other 
(1978, p. 3 14). With the 3fisurance of one convinced that "the alternative 
of hÙ commons is too horr i fy ing to contemplate" ( 1 968 , p. 1 ,247), Hardin 
indicated that change would aÞe to � instituted with "whatever force 
may be required to make the change stick" ( 1 978,  p. 3 1 4). In other words, 
"if uÛn is to be avoided in ;1 crowded world, people must be responsive to 
a coercive force outside their individual psyches, a ' Leviathan: to use 
HobeÕ's term" (Hardin 1 978, p. 3 1 4) .  

The presumption rhat 311  externa l Leviathan I S  necesÔry to avoid trag­
dÎes of the commons leads to recommendations that central governments 
cODtrol most natural rsÔurce systems. Hellbroner ( 1 974) opined that 
"iron governments," perhaps military governments, wou ld be necesÔry to 
ÉÌeye conO'ol oyer ecological problems. In a less dracollian view, Ehren­
feld (1 972, p. 322) suggested that if "private interests cannot be expected 
10 protect the publ ic domam then external regulation by public agencis� 
govenßents, or international allthorities is needed." In an analysis of the 
problems involved in water resource management in developing countries, 
aµruthers and Stoner ( 1 98 1 ,  p_ 29) argued that without public control, 
·ovegäazing and soil erosion of communal pastures, or less fish at higher 
averasc cost," would res\dt, Th'�y mncluded that "common propetë re­
soØ×s require public control if econom ic: efficiency is to result from their 
development" ( 1 98 1 ,  p. 29; emphasis added).- The policy advice to cen­
ľŘe the control and regulation of natural resources, such as grazing 
aÚs� forests, and fisheries, has been followed extensively, pnÊcularly in 
½Úd World countries. 

One way to i l lustrate these proponents' image of cenrralized control is 
to modi fy  the HDrdin herder gqÌe using the assumptions that underlie this 
ÜØ:Ü advice . The proponents of centralized control want an external 
O emment agency to decide the specific herding srÕtegy that the central 
authority considers best for the $ituation : The cenrral authority wil l  decide 
who can use the mcadow, when mey can uc­ it, and how m,]), animals aÑ 
be Èìed. Let us assume thiU t he cenrral authority decides to impose a 
ÆŊty of 2 profit units on anyone who is considered by that authority to 
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be using a defect srÕtegy. Assuming that the central agency knows the 
suÔÝnable yield of the meadow (L) and can unfailingly discover and 
Äħize any herder using the defcÙ straÛÞ, the newly resréaured game 
imposed by the cenrÕl authority is represented in Game 2. Now, the 
solution to Game 2 is (cooperate, cooperate). Both players receive 1 0  profit 
units each. rather taÖ the zero units they would have received in Game 1 .  
I f  an external authority accurately determine5 the capacity of a common­
pool resorØe, unambiguously assigns this capacity, monitors actions, and 
unfailingly sanctions noncompÍ×ce. then a centralized agency can àň­
form the Hardin herder game to generate an optimally efÏcient equilib­
rium for the herders. Little consideration is given to the cost of crearing and 
ÖÏaÝning such an agency. This is seen as exogenous to the problem and 
is not inclueÈ as a aâameter of Game 2.' 

The optimal equilibrium achieved by following the advice to centralize 
control, however, is based on assumptions concerning the accuracy of 
information. monitoring capabilities, aátÌoning reliability, and zero costs 
of adminisrÕtion. Without vlÊd and reliable information. a central agency 
could make scvc:ral errors, including setÝng the aÕrying capacity or the 
fine too high or too low, aáctioning herders who cooperate, or not 
aátÌoning defcÙors. The implications of all forms of incomplete informa­
tion are interetÜng. However, as an example. I shall fcäs entirely on the 
implications arising from II central agency's incomplete information about 
the herders' åÕtegies. The impl icit assumption of Game 2 is that the 
central agency monitors all atÌons of the herders costlessly and imÔŖ 
$llnä�nns correcrly. 

In Game 3, we assume that the central agency has complete in'ormabon 
about the aÕrying capacity of the meadow, but incomplete information 
about the panicular actions of the herders. The central agency conse-
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quently makes errors in imposing punishments. let us assume that the 
central agency punishes defetÌons (the correct response) with probability 
'Y and fails to punish defetÌons ",;th probability 1 - 'Y (the erroneous 
rC$ponse). let us also assume that the cenÕÞ agency punishes cooperative 
atÌons (the erroneous response) "'ith probability x and does not punish 
cooperative atÌons (the correct response) with probability t - x. The 
payoff parameters are i l lustrated in Figure 1 .3. 

A central agency with complete information wou ld make no errors in  ilS 
punishment level ; in  that case, x = 0 and 'Y = 1. Game 2 would then be 
a special ÖÆ of Game 3 in wh ich % � 0 and 'Y � 1. However, if the central 
agency does not have complete information about the actions of the herd­

ers, it imposes both tyPC$ of sanciãns correctly with a probability of 0.7 
(x = 0.3, 'Y :; 0.7). An example of the speÉÒc payofÙ for this game is 
shown as Game 4 in Figure 1.4.  Given this payoff srétØre, the herders 
again face a prisoner's dilemma game. They will defect (overgraze) rather 
than cooperate (graze within the aÕrying capacity). In Game 4, as in the 
oriiÕal Game 1, the equilibrium outcomes for the herders were (0, 0). In 
a game in which a central agency aátÌons corrcÙly with a probability of 
0.7, the equilibrium outcomes are (- 1 .6. - 1 ,6), The equi l ibrium of the 
regulated game aÛ a lower value taÖ that of the unregulated game. Given 
the carëing capacity and profit possibilities of Game 1,  the central agency 
must have sufficient information so that it can correctly impsÔ sanctions 
with a probability greater than 0.75 to avoid pushing the herders to the 
(D. D) equil ibrium. lo 

1 0- b  
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FlÞr� 1 . 1 .  Game 3 :  h¹ central-aurhoricy mÓ with Incomplete Informaiãn. 
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PÞÓe 1 .4 .  GmÆ 4: An example of rhe cenÕÞ·aurhoriry mÕ with incomplete infomÓtion. 

r¹vatization as the "only" 'P�Y 

Other pol icy ÂÚysts, ifÚuenced by the aàe models, have Ú× equally 
strong terms in Ä¦ling for the imposition of private propetë rights when­
ever resources are owned in common (Demsetz t 961; O. Johnson 1 972). 
"Both the economic ÂÚysis of common propetë rsÔurces and Hardin's 
treaâ¯nl of the tragedy of the commons" led Robert J. Smith ( 1 98 1 ,  p. 
467) to suggest that "the only way to avoid the tragedy of the commons in 
nauäal resources and wildlife is to end the common-propetë system by 
creating a system of private propetë rights" (emphasis added); see ÔÛ the 
work of S inn ( 1 984). Smith sÙåsed that it is "by trearing a resource as a 
common property that we become locked an us ineXOl'llble desttu,tion" 
( 198 1 ,  p. 465). Welch advocated the creation of full private rights to a 
commons when he asserted that "the establishment of full propetë righes 
is necesÔry to avoid the inefficiency of overgrazing" (1983,  p. 1 7 1 ) . He 
asserted that privatization of the commons was the optimal solution for all 
common-pool problems. His major cuncern was how to imãÔ private 
ownership when those currently using a commons were unwill ing to 
change to a set of private rights to the commons. 

Those eÕommending th� imposihon of privatization on the herders 
would divide the meadow in half and assign half of the meadow to one 
herder and the other half to the second herder. Now each herder wil l be 
playing a game agaisâ nature in a smaller terrain, rather than a aÔe 
aÏŃt another player in a larger terram. The herden now will need to 
invest in fences and their maintenance, as well as in monitoring and sanc­
tioning activities to enforce their division of the grazing area (8. Field 
t 984, t 98Sb). It is presumed cha� each h'Jrner will now choose XJ2 aniaÙs 
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to grzÆ as a result of his own profit incentive. I I Th is assumes that the 
meadow is perfÙÏy homogeneous oYer time in its distribution of available 
fodder. If aÛnfall occurs erratically, one pan of the Èìing area may be 
lush with growth one year, whereas another prÕ of the area may be unable 
to support X/l nÊmals. The rain may fall somewhere else the next year. In 
any given year, one of the herders may make no profit, and the other may 
enjoy a considerable remm. If the location of lush growth changes dra­
matiÄ�y rÕm year to year, dividins the commons may impoverish both 
herders and lead to overgrazing in those pam where forage i8 temporarily 
inadequate. Of COUsÉ, it will be pcssib le for the herder who has extra 
fodder in one year to sell it to the other herder. Alternatively, it will be 
possible for the herders to set up an insurancc scheme to share the risk of 
an uncertain environment. However, the çÚp costs for a new aßket or 
a new insurance scheme would be subsaâtial and wil l not be needed 50 
long as the herders share fodder and risk by jointly sharing a larger grazing 
area. 

It IS difficuh to know exactly what analysts mean when they refer to the 
necessity of developing private rights to some common-pool resources 
(CPRs). It is clear that when they refer to land, chey mean to divide the land 
into seprÂte pÄ×ls and assign indhidual rights to hold, use, and transfer 
these parcels as individual owners desire (subjcÙ to the general rcuÓati ons 
of a jurisdiction regarding the use and transfer of land). In regard to 
nonstationrÚ resources, such as water and fisheries, it is unclear what the 
establishment of private rights menÔ. As Colin Clark has pointed out, the 
" 'tragedy of the commons' has proyed panicularly diffiuÏt to counteract 
in the case of marine fishery resoarces wh�re rhe cstablishment of in­
dividual propetë rights is vitçally out of the question " ( 1 980, p. 1 1 7) .  In 
rcaÙd to a fugitive rewurce, a diversity of rights may be ÙÔblished giving 
individuals rights to lise prÕicu lar types of equipment, to use the resource 
system at a patÛcular time and place, or to withdraw a particular quantity 
of resource units (if they aÑ be found) . But even when patÛcular rights are 
unitized, quantified, and salable, the resource system is srill likely to be 
owned in common rather than inhěidually. J1 Again,  referring to fisheries, 
Clllrk has argued that "common ownership is the fundamental fact affect­
ing almost every regime of fishery management- ( 1 980, p. 1 1 7) .  

The "ord� " way? 

Analytæ who iÔd an empirical siruation with a srétØre presumed to be 
a commons dilemma oftcn cal l far the imposition of a solution by an 
external actor: The "only way" to solve a commons dilemma is by doing 
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X. Underlying such a claim is the belief that X is necessary and sufficient to 
solve the commons dilemma. But the content of X could aÚdly be more 
vrÊable.  One set of advocaeç presumes that a central authoriry must 
assume continuing responsibility to make unitary decisions for a patÛcular 
resource. The other presumes that " cenrÕl authority should parcel out 
ownership rights to the resource and then allow individulÔ to pursue their 
own self-interests within a set of well-defined propeny' rights. Both cen­
tralization advocates and privatization advocates accept as a cenrral tenet 
that institutional change must come from outside and be imãÔd on the 
individuals affected. Despite shrÊng a faith in the necessiry and efficacy of 
"the state" to change institutions so as to increase efficiency, the institu­
tional changes they recommend cou ld bardly be éŀer apan. 

If one recommendation is corrcÙ, the other aÑnot be. Contradictory 
positions cannot both be right. I do not Èçe for either of thsÊ positions. 
Rather. I argue that both are tOO sweeping in their claims. Instead of there 
being a si ngle solution to a single problem, I argue that many solutions exist 
to coeª with many different problems. Instead of presuming that optiaÙ 
institutional solutions can be designed easily and imposed at low cost by 
etÝrnal authorities, I argue that "getÝng the institutions right" is a diffi ­
cult, time-consuming, conflict-invoking prÔÖs. It is a procSx that re­
quires reliable in formation about time and place variables as well as a broad 
repertoire of culturally acceptable ru les. New institutional arrangements 
do not work in the field as they do in abstract models unless the models are 
well specified and empirically valid and the patÛcipants in a field setÝng 
understand how to make the new nales work. 

Instead of presuming that the individulÔ sharing a commons are in­
evitably caught in a rÓp from which rhey cannot ÈÔpe. I argue that the 
capacity of individuals to extricate themselves from various tyeã of di­
lemma situations varies (rom situarion to situation. The cases to be dis­
cusØd in this book illustrate both successful and unsuceÖsful effotÅ to 
ÈÔpe tragic outcomes. Instead of basing policy on the peåumption that 
the individuals involved are helpless. I wish to l×Ï more from the ex­
perience of individaás in field setÝngs. Why have some effotå to solve 
commons problems faile� while olhers have suc<:eeded? h�t can we 
learn from experience that will help stimulate the development and use of 
a better theory of col lective action - one that will  identify the key variables 
that can enhance or detract from the capabilities of individuals to solve 
problems? 

Institutions are rarely either private or public - "the market" or .. the 
state. "  Many successful CPR institutions are rich iåture. of "private-like" 
and "public-like- iâÜtutions dcfyinl clwfÒation in a Iterile dichotomy. 
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By "successful," I mean institutions that enable individuals to achieve 
productive outcomes in situations where temptations to free-ride and shirk 
are ever present. A competitive mÍÕet - the epitome of private instituuons 
- is isÙlf a public goÓ. Once a competitive market is provided, individuals 
can enter and exit freely whether or not they contribute to the cost of 
providing and maintaining the market. No market can exist for long with­
out underlying public IâÜtutions to support it. In field settings, publ ic and 
private institutions frequently are intermeshed and depend on one another, 
rather than existing in isolated worlds. 

An altÓÞlt;ve so/utioll 

To open up the d iscusÜon of intÜtutional options for solving commons 
dilemmas, I wnÕ now to prsÊnt a fifth aÔe in which the herders them­
selves can make a binding contract to commit themselves to a cooperative 
strategy that they thesÒlves will work out. To represent this arrangement 
within a noncooperative framework, additional moves must be ovetÞy 
included in the game srétØre. A binding contract is interpreted within 
noncooperative game theory as one thar is unfailingly enforced by an 
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external actor - just as we interpreted the penalty posited earlier as being 
unfailingly enforced by the central authority. 

A simple way to represent tiÛ is to add one parameter to the payoffs and 
a tåategy to both herders' strategy sets. u The parameter is the cost of 
enforcing an agreement and will be denoted by e. The herders in Game 5 
must now negotiate prior to placing animals on the meadow. DÞàg 
negotiations, they dicèss vanous strategies for sharing the carrying capac­
ity of the meadow and the costs of enforcing their agreement. Connaas are 
not enforceable, however, un less agreed to unanimously by the herders. 
Any propoaß made by one herder that did not involve an equal sharing of 
the carrying capacity and of enforcement COIlS would be vetoed by the 
other herder in their negotiations. Consequently, the only feasible agree­
ment - and the equÒÎrium of the resulting game - is for both herders to 
share equally the susaÝnable yield levels of the meadow and the costs of 
enforcing their agreement so long ns each herder's share of the cost of 
enforcement is less than 10. , .. 

Funher, in Game 5, p layers aÑ a/ways gurÂntee that the worst they will 
do is the (defect, defect) outcome of Game t .  They arc not dependent on 
the accuracy of the iniormation obtained by a distant government ofÏcial 
rÆÙding their strategies. If one player suggests a contract bsÆd on in­
complete or hia.o;ed informanon, the other player can indicate an unwill­
ingness to agree. They determine their own contract and ask the enforcer 
to enforce only that on which they have agreed. If the enforcer should 
decide to charge too much for its services [any number equal to or greater 
than P,(C. q - r,(D. D), ; = 1, 21. neither player would agree to such a 
contract. 

The "solution" of a commons-dilemma game through instrumenàÊties 
simi lar to a´e J is not prcs�nted as the "only way" to solve a commons 
dilemma. It is merely one way. But this way has been almost totally ignored 
in both the policy .aaÚysis l iterature and the formal-theory literature. Con­
templating such an option raieæ numerous questions. F irst, might it be 
possible (or the herders to hire a private agent to rake on the role of 
enforcer ? This is not as farfetched as it might seem at first. Many long-term 
uÕiness exchanges have the srétØre of a prisoner's dilemma. ll Busineseæ 
are hesitant to accept promieæ of future performance rather than en­
forceable contracts, especially when beginning new business relationships. 
To reduce enforcement costs, however, a frequent pratÌce is to use a 
private arbirÕtor rather than a civi l  coun as the mechan ism to achieve 
enforcc:ment. I '  In N-person setÝngs, all professional athletic leaguc:s face 
problems sim i lar to those i l lustrated here. During the play of a professional 
aÔe, the temptation tn ("hrJlt and hreak the rules is ever present. Funher, 
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accidents do happen, and rules get broken, even by players who were 
intending to follow the rules. Athletic leagues typiaÏly employ private 
moniton to enforce their rules. "  

As soon as we allow the possibility o f  a private patë to aß e  o n  the role 
of an external enforcer, the nature of the "solution" offered by Game 5 to 
the commons iÐemma ķŁ to generate a rich set of altcrÜ£ve applica­
tions. A sel f-financed conttact-cnforeÐenr aÔe allows the patÛcipants in 
the situation to exercise greater control over decisions about who wi l l be 
allowed to graze and what limits iãl be placed on the number of animals, 
as compared with either Game 2 or Game 3. If the prÕies use a private 
arbitrator, they do not let the arbitrator impose an agreemen t on them. The 
arbitrator simply helps the patÛes iÔd methods to resolve disputes that 
rÊse within the set of working rules to which hÙ parries thenuelves have 
agreed. Arbitrators, coutå, and other arrangements for enforcement and 
dispute resolution make it possible for individuals to initiate long-tenn 
arrangements that they cou ld not otherwise undertake. " Further, as soon 
as one Öňs bÐut a "solution- l ike Game S, it is a saÙl step to thiniÙg 
about the possibiliry of eéeral arbi'Ãton offering enforcement sevÛeÖ at 
varyin& charges during the negotiation stage. The payoff-dominant equi­
l ibrium is to gÓee on that rÃitrator who will enforce the contract at the 
lowest �. 

The key difference: between Game 5 and Games 2 and 3 is that the: 
participants themselves design their own contracts in Game 5 in light of the 
infomÓtion they have at hand. The herdes� who use the aàe meadow 
year sher year, have detailed and relativ:­y accurate infonnation about 
c3rrying ��pacity. They ob5crvc the- beh1�inr of other herders and have: an 
i ncentive to report contractual infractions. r£itrators may not need to hire 
monitors to osÇrve: the activities of the contratÌng prÕies. The self­
interest of those who negotiated the contract wi l l  lead them to monitor 
each other and to repo" observed infractions so that the contract is en­
forced. A reuÓatory agency, on the other hand, always needs to hire its 
own monitors. The regulatory agency then faces the piàcipal-agent prob­
lem of how to ensure that its moritors do their  own job. 

The proponents of the central-authority "solution" presume that luch 
agencies have accurate: infomÓtion and are able to change incentives to 
produce something like Game 2. It is difficult for a centra l authority to 
have suffic ient time-and-place information to estimate accurately both the 
carrying capacity of . CPR and the appropriate fines to induce cooperative 
behavior. I believe that simation. i×e that in Game 3, in which incomplete 
infomÓtion leads to santÌoning errors. occur more frequently than has 
been presumed in the policy l iterarure. The need for external monitors and 

1 7  



Governing the commons 

enfoc×rs IS particularly acute when what is being enforced is a decision by 
on external agent who may impose excess costs on pnÊcipants. 

A further proble
'
", for consideration is that games in which enforcers 

have been arranged for by mutual agreement may be mitÔken by analysts 
:and public officials (or games in which there hllve been "0 agreements 
about how to cooperate and enforce agreements. In  other words, some 
eumples of a "Game S" may be mistaken for a "Game 1 . " 1t These situn­
nons may be construed to be "informal," carëing a presumption that they 
are not lawful .  This goes to fundamental presumptions about the nature of 
governments as external authoriries governing over societ ies. 

As will be seen in the later dsÌussion of empirical aÖe.� users of CPRs 
have developed a wide diversity in their  own agreements. which arc: en­
forced by many mechanisms. Some of the enforcement mechanisms are 
extenÓl governmental agencies. Some enforcement mechanisms involve 
members of the users' community who have been employed as mon itors 
and enforcers. Some enforcement mechanisms involve thc users themselves 
as their own mon i tors. When the enforcement mechan ism is nor an 
external governmental agency. some analíæ presume that there is no 
enforcement. That is wh)' Game 5 is mistaken (or Game I .  

A sel f-financed contract-enforcement g;ame ill no panacea. Such inliritu­
tional arrangements have many weakneØæ in many settings. The herders 
can overestimate or underestimate the aÕrying capacity of the mc.�dow. 
Their own monitoring system may break down . The external enforcer may 
not be able to enforce ex post, after prom is ing to do so eX ante. A myriad 
of problems can oc�-ur in narural settings, as is also the csÆ with the 
idealized central-regularion or private· prope)y institutions. 

The sfrllcrure of the instiult ion�1 arrangements that one finds in  natural 
setÝngs is, of course, far more complicated than the structure of any of the 
extremely simple games presented here for discussion. What I attempt to 
do with these simple games is to generate different ways of tiÖking about 
the meehanisn,s that individuals may use to c:xtricate themselves from 
commons dilemmas - ways different  from what one finds in much of the 
pol icy l i terature. To cha l lenge this mind-set, one needs only simple mecha­
nisms that illustrate: alternatives to those that normally arc: presented as the 
dominant solutions. 

An empiricall altmÆt;v� 

Game _� i l lustrated a theoretical alternative to central ization or privatiza­
tion as ways to solve CPR problems. let us now briefly consider a solution 
devised by pani(;ipants in it field sett ing - Alanya, Turke)' - that cannot be 
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characterized as e ither central regulation or privatization. The inshore 
iÙhery in Alan)'a, as described by Fikret Berkes ( 1 98 6b), is a relatively smaJl 

operation. Many of the approximately 1 00  local fishers operate in cwo- or 
three-person boats using various rypes of nets. Half of the fishers belong to 
a lcÐl producers' cooperative. According to Berkes, the early 1970s were 
the "dark ages" for A lanya . The economic vlabiliry of the fishery was 
threatened by cwo factors:  Pi rst: unresrrained use of the fishery had led to 
hãÜlity and, at ti mes, violent conflict among rhe users. Second , competi ­
tion among fishers for the bener fishmg spors had increased produtÌon 
costs, as well as rhe level of unoertainry regarding the harvest potentiaJ of 
any particular boat. 

a·ly in the 1 9705, members of the lÐÏ cooperative began experiment­
ing with an ingen ious system for alloning fishing sites to local fIShers. After 
more than a decade of trial-and-error efforts, the rules used by the Alanya 
inshore fishers are as follows: 

• Each September, a l ist of eligible fishers is prepared . consisting of all 
licensed fishers in AlanYl, regardless of co-op membership. 

• With in the are.1 normally used by Alanya fishers, all usable fishing 
locations are named and l isted. These sites are spaced so that the nets 
set in  one site will not blo::k the fish that should be available at the 
adjacent sites. 

• ThsÊ named (ishing IOC.ltiOns and their ¼fignments are in effect from 
September to -¢1ay. 

• In September, the eligible fishers draw lots and are a55igned to the named 
fishing lcÐtions. 

• From September to January, each day each fisher moves east to the next 
location. After January,  the fishers move west. This  gives the fishers 
equal opponuniries at the !Otocks thal l I I igrilte from eost tn west be­
tween September and JançÚ and reves× their migration through the 
area (rom January to May (Berkes 1 986b. pp. 73-4 ). 

The system has the effect of spacing the fishers far enollgh apan on the 
ÙÑing grounds that the production capabilities at each site are optimized. 
All fishi ng boats also have equal chances to fish at the best spots. Resources 
are not wasted searching (or or fighting over a sic¬.10 No signs of over­
capitalization are apparent. 

The l ist of fishing locations is endos×d by each fisher and deposited with 
the mayor and local gendarme once il year at the time of the lonery. The 
process of mon itoring and enforcing the system is, however, accomplished 
by the fishers rhesÒlvn 35 :I by-product of the incentive created by the 
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rotation sysrem. On a day when a given fisher is assigned one of the more 
productive spots, that fisher WIll exercl(^ that opnon with cea×nty (leav­
ing aside last-minute breakdowns in equipment). All other fishers can 
exÓÙ that the assIgned fisher will be at the spot bright and a×ly. (�()n­
Kquenrly, an effon co cheat on the system by traveling to a goÓ spot on 
a day when one is assigned to a poor spot has l in le chance of remaining 
undetected. Cheating on the system will  be observed by the very fishers 
who have rights to be in the eÕt spots .md will be will ing to defend their 
rights using physical means i f  necessary. Their rights will  be supponcd by 
everyone else in the system. The others will want to ensure that the ir own 
rights will not be usup×d on the days when they are assigned good sites. 
The few infratÌons that have occurred have been handled aØily by the 
fishers at the local coffeehour.e B�rkes 1 986b, p. 74). 

Although hÝs is not a private-property system, rights to use fish ins sites 
and duties to respect these rights are wel l defined. And though ic is not a 
centralized system, national legislation that has given such cooperatives 
jurisdiction over "local arrangements" has been used by cooperati ve of­
ficials to legitimize their role in helping to devise a workable set of rules. 
hµt loct� officials  accept the signed agreement each year also enhances 
legitimacy. The actual monitoring and enforcing of the ndes, howev er, are 
left to the fishers. 

Central-government offic ials could not have crafted such a set of rules 
without assigning a full-time: staff to work (actually fish) an the area lor an 
extended period. fishing sites of varying economic value: are commonly 
asoÖiated with inshore fisheries (Christy 1 982 ;  Forman 1 967), bur they 
are almost impossible: to map without extensIve on-site experience. Map­
pine rhis  set of fishing sites, such that one boat's fIshing activities wo uld not 
reduce the migration of fish to other locations. wuuld have been a daumins 
caÔlenge had it not been (or the cxtensive time-and-place information 
provided by the fishers and their wil l ingness to expenment for a decade 
with various maps and systems. A lanya provides an example of a self­
governed common-property arrangement in which the rules have bee:n 
devised and modified by the panicipants themselves and ÔÛ arc moni­
tored and enforced by them. 

The csÆ of the Alanya inshore fishery is only one empirical example of 
the many institutional arrangements that have been devised, modified. 
monitored, and sustained by the uscrs of renewable CPRs to c onstrain 
individual behavior rhat would, if unconstrained, reduce joint returns to 
the community of users. In addition to the aÖe studies discussed in Chap­
ters .1. 4, and 5 ,  productive CPR in!ltitutional arrangements have been 
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well documented for many farmer-managed I rrigation �ystem5, communal 
forests, inshore fisheries, and grazing and hunting territories.1 1  

Game 5 and empirical cases of successfully governed CPRs provide 
theorelical and empirical ahe rnarivcs to the asØnion that those involved 
aÑnol exrÝcate themselves from the problems faced when mult iple in ·  
dividuals use a given resource. The key to my argument is I hat some 
individuals have broken out of the trap inherent in the commons di lemma, 
whereu others continue remos×fully rÕpped into destroying the ir ov.fp 
rcsources.21 This leads me to ask what differences exist berween those who 
have broken the shackles of  a commons di lemma and those who have not. 

The differences may have to do with factors intÓÓl to a given group. The 
patÛcipants may simply have: no capacity to communicate with one an· 
other, no way to develop trust, and no sense that they must share a 
common future. Alternatively, powerful individuals who stand to gain 
rÕm Ihe: current situation, while others losc, may block dEans by the less 
powerfu l to change the rules of the game. Such groups may need some 
form of external assistance to break out of the perverse logic of their 
situation. 

The: differences between those who have and those who have not ex­
mated rhems:Ïves from commons dilemml1$ may also have to do with 
Õĸrs outsdÎ the doaÖn of those affected. Some panicipanrs do not have: 
me aUlonomy to change their own ¥ótutional åétØres and are pre­
vented from making constnlctive changes by external authorities who are 
indifferent to the perversil ies of the commons dilemma, or may even stand 
to pin from ir. Also, there is the oãsibility rhat external changes may 
sweep rapidly over a group, giving them insu fficient rime to adjust their 
internal &réctur(,11 t o  Avoid the suboptimal outcomes. Some groups suffer 
rÕm perverse incentive systems that are themselves the results of policies 
prèued by cenrral authonties. Many potennal answers spring to mind 
regarding the question why some individuals do not achieve colletÌve 

benefits for themselves, where as others do. However, as long 35 analysts 
presume that i ndividuals C.1nn()t change such situations themselves, they do 
not ask what internal or externa l variables can enhance or impede the 
effom of commu nities or individuals to deal creatively lind constructively 
with perve:s× problems such as the tragedy of the commons. 

Poliq pçďript;ons QS ",ttlaphors 

Policy analytæ who would recommend a single prsÈription for commons 
problems have paid little attention to how dives× inst itutional arrange· 
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menlS operate in pratÌce. The centrislS presume that unified authorities 
will operate in the field as they have been designed to do in the textbooks 
- determining the ÕÙ policies to be adopted for a resource bsÆd on valid 
scienrific theories and adequate information. Implementation of these pol­
icies without error is assumed. Monitoring and santÌoning activities are 
viewed as routine: and nonproblematic. 

Th05e advocating the private-propetë approach prcsume that the most 
effic ient use patterns for CPRs will acrually result from diviiÒg the rights 
to access and control such resources. Systematic empiriaÏ studies have 
shown that private organization of firms dealang in goÓs such as elec­
rÝcity, transport, and medical services tends to be more efficient than 
governmental organization of such firms; for a review of this literarure, see 
De AleS5i ( 1 980). Whether private or public forms are more efficient in 
industries in which cenain potential beneficiaries aÑnot be excluded s� 
however, a differenr question. We are concerned with the tyeã of institu­
tions that will be most efficient for governing and managing diverse CPRs 
for wh ich at least some potential beneficirÊes CUÁot be excluded . Privatiz­
ing the ownership of CPRs need not have the same positive results as 
privatizing the ownership of an airline. Funher, privatizing may not mean 
"divid ing up" at all. Privatization can also mean assigning the exclusive 
right to hr×est from a resource system to a smgle individual or firm. 

Many policy prescriptions are themselves no more than metaphors. Both 
the centralizers and the privatizers frequently advocate oversimplified, 
IdelÊzed institutions - paradoxically, almost "institution-free" institutions. 
An assertion that central reuÓation is necesÔry tells us nobÛng about the 
way a central agency should be constituted, what authority it should have, 
how the lmÒts on its authority should be mainaÝned, how it will obaÝn 
infomÓtion, or how its agenlS should be selected, motivated to do their 
work, and have their performances monitored and rewarded or aác­
tioned. An assertion that the imposition of private propetë rights is neces­
åÚ tel ls us noth ing about how that bund le of rights is to be defined, how 
the various amibutes of the godâ involved wil l  be measured, who will pay 
for the costs of exduiÒg nonowners from access, how conlÏtÖ over rights 
will be adjudicated. or how the residual interests of the right-holders in the 
resource system ilSelf will be organized. 

An imponant lesson that one learns by carefully studying the growing 
number of systematic studies by scholars associated with "the new in­
stitutionalism" is that thsÊ -institutional details" are impoÓât.lJ Whether 
or not any equilibria are possible and whether or not an equlÒbrium would 
be an improvement for the individuals involved (or for others who are in 
tum affected by these individulÔ) wil l  depend on the panicuJar strutØres 
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of the institutions. In  the most general sense. aU instirutional arrangemei· 
can be thought of as aÔes in  extensive form. As such, the particuaÞ 
options available. the sequencing of those options. the information pro­
vided, and the relative rewards and punishments assigned to di fferent 
sequences of moves can all change the pattern of outcomes achieved. 
FutÚer. the pÕÛcular srécture of the physiaÏ environment lDvolved also 
will have a major impact on the åétØre of the game and its results. Thus. 
a set of rules used in one physical environment may have vastly different 
consequences if sÚd in  a different physical environment. 

Policies based on metaphors can be harmful 

Relying on metaphors as the foundation for policy advice aÑ lead to 
results substantially different from thoe­ presumed to be l ikely.  Nat ional­
izing the ownership of forests in Third World counrÝes, for example, has 
been advocated on the grounds that lÐÏ villagers aÑnot manage forests 
so as to sustain their productivity and their value tn reducing soil erosion. 
In  countries where small vil lages had owned and regulated their local 
communal forests for generations, :tationalization mtant expropriation . In 
such lcÐlities, villagers had earlier exercised considerable restraint over 
the rate and manner of hr×esting forest produtÖ. In some of thsÊ Cllun­
fries, national agencies issued elaborate regulations concern ing the use of 
foress  bUf were unable to employ sufficient numbers of foresters to en­
force thoe­ regulations. The foeåters who were employed were paid such 
low aßaries that accepting bribes became a common means of supplement­
Ing rhelr Income. The consequence was that nationalizatiull c:reatc=d upen­
aaess ruouuå where l imited-access common-rßpÙë resources had pre­
viously existed. The diÕŘous effÙÖ of nationalizing formerly communal 
forests have been well documented for Thailand (Feeny 1 988a) ,  Niger 
(ThosÜn 1 977; ThosÜn, Feen)·, and Ouenon 1 986). Nepal (Arnold 
and a°pbell 1986;  MessesÕhmidt 1 986), and India (GadiÓ and Iyer 
1 989). Similar problems occlIrred in  regard to inshore fisheries when 
national agencies presumed rhat they had exclusive jurisdiction over all 

coÔŁ waters (Cordell and McKean 1 986;  W. Cruz 1 986; Dasgupta 1 982;  
Panayoutou 1 982; Pinkerton 1 989a). 

A C H A L L E N G E  

An important challenge facing policy scientists i s  to develop theories of 
human organization based on relÊstic assessment of human capabi lities 
and ÙÒtations in dealing with a vrÊetY of situations that initially saÚe 
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some or all aspects of a tragedy of the commons. Empirically validated 
theories of human organization will be essential ingredients of a policy 
cÜence that can in form decisions about the l ikc:ly consequeneÖ of a multi­
tude of ways of organi!.ing human activities. Theoretical inquiry involves 
a search (or regularities. It involves abstratÌon from the complexity of a 
field senmg. fol lowed by the positing of theoretical variables hÕt underlie 
osÇrved complexities. Specific models of a theory involve uÔher abstrac­
tion and simplification for the purpose of sti l l  finer analysis of the logiaÏ 
relationships among variables in a dosed system. As a theorist, and at times 
a modeler, I see these effor15 at the core o( a policy science. 

One: can, however, get trapped in one's own intelletØal web. When 
years have been spent in the development of a theory with considerable 
power and elegance, analysrs obviously will want to apply this tool to as 
many siruations as possible. The power of a theory is exactly proponional 
to the diversity o( situations it can explain. All theories, however, have 
limits. Models of a theory arc limited still  fu"her because many parameters 
must � fixed in a mode l , rather than allowed to vrÚ. ConuÙing a model 
- such a$ chflt of n perfectly competitive market - with the theory of which 
it is one reprsÊntOltion can limit appl icability sti l l  fun her. 

Scienti fic knowledge is as much an understanding of the diversity o( 
situations for which a theory or its models are re levant as an understaniÒg 
of its l imits. The conviction that all physical strutØres could be dsÈribed 
in terms of a set of perfect forms - cirdes, squares, and tr iangles - limited 
the development of Õåonomy until Johannes Kepler broke the bonds of 
da .. "ical thought and discovered that the orbi t  of Mars was elliptical - a 
finding that Kepler himself  in itial ly considered to be no more than a pile 
of dung (Keâtler 1 959). Godwin and Shepard ( 1 979) pointed OUt a decade 
ago that policy scieniçts were doing the equivalent of "Forcing Squares, 
Triangles and E l l ipses into a Circular Paradigm" by using the commons­
dilemma model wi thout serious attention to whether or not the variables 
in  the empirical world conformed to the theoretical modc:l.  Many theoret­
ical and empirical findings have been reponed since o«win and Shepard's 
anicle that shou ld have made policy scientists even more skeptical about 
relying on a l imited set of models to aaÚyze the diversIty of 5iruations 
broadly referred to as CPR problems. Un(orrunately, many anal)'sts - in 
academia, special - interest groups, governments, and the press - still pre­
sume that common-pool problems arc all dilemmas in which the partici­
pants themselves cannot avoid produ,ing suboptimal resuls  and 111 some 
cases disastrous results. 

What is missing from the policy analyst's tool kit - and from the set of 
accept�d, well·developed thcori:� u( hum.an oraÕzÊtion - h an ade-
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quatel), specified theory of collective action whereb), a group of principals 
can oÓÕize thesÒlves voluntllrily to retain the residuals of their  own 
effotå. Examples of self-opàized enterprieæ ao×nd. Most law finns are 
obvious examples: A group of layÜrs will pool their assets to purchsÆ a 
l ibrary and pay for joint secretrÊal and rsÊarch assistance. They will 
develop their own internal governnÄe mechanisms and fonnulas for allo­
caiàg costs and benefiu to the partners. Most cooperatives are also ex­
amples. The csÆs of self-organized and self-governed CPRs that we con­
sider in Chapter 3 arc also examples. But until a theoretical explanation -
bsÆd on human choicc - for self-orpnized and sclf-govcrned enterprises 
is fuU)' developed and accepted, major policy decisions will continue to be 
undetÓken with a presumption that individuals cannot orgèį them­
selves and always need to be orÊŏed by external authorities. 

FéÚer, all oÓÕizational arrangements are subjcÙ to stress, weakness, 
and failure. Without an adequate rheory of self-organized col letÌve acrion, 
onc cannot predict or explain when individuals will  be unable to solve a 
common problem through self-ogÓnization alone, nor can one begin to 
ascetÓin which of many intervention strategies might be effetÌve in help­
ing to solve patÛcular probltms. As discussed earlier, there is a c:onsider­
able iÊference between the presumption that a regulatory agency should 
e� establsshcd and thc presumption that a reliable court system is needed 
to monitor and enforce self-negotiated contracts. If the theories being used 
in a policy science do not include the possibility of self-organized collective 
action, then the importance of a court system that aÑ be used by self­
organizing groups to monitor and enforce contrat¶ will not be recog­
nized.l4 

I hope this inquiry will contribu te to the development of an empirically 
supponed theory of self-organizing and self-governing forms of collective 
action. What I attempt to do in this volume is to combine the strategy used 
by aÛy scholars asoÖiated with the "new institutionalism" with the strat­
egy ue× by biolgØitS for condutÌng empiriaÏ work related to the devel­
opment of a better theoretical understanding of the biological world. 

As an institutionalist studying empirical phenomena, I presume that 
mdividaás rí to solve problems as effetÌvely as they aÑ .  That assumprion 
imÔŖ a discipl ine on me. I nstead of presuming that some individuals are 
incompetent, evil, or irrational, L"1d others are omnsÌient, I presume that 
individuals have very similar l imited capablÒties to resÐn and figure out 
the sautØre of complex en't·ironments. It is my responsibi lity as a scieniçt 
to sÄenam what problems individuals are ríing to solve and what factors 
help or hinder them in these efforts. When the probleDis that I observe 
ilwnlvc lack of preditÄbility, information, and rést, as wel l  as high levels 
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of complexity and transactional difficulties, then my effotå to expliÏ 
must aße these problems ovcnly into account rather than assmÞng them 
away. In deve loping an explnÂtion for osÇrved behavior, I draw on a rich 
literature written by other scholars interested in institutIons and their 
effects on individual incentives and behaviors in  field settings. 

BiologitlS also face the problem of studying complex proceseæ that are 
poorly understoÓ. Their scientific strategy frequently has involved iden­
tifying for empirical  observation the simplest possible organism in which a 
process occurs in a darified. or even exaggerated, form. The oraÕism is 
not chosen eÅause it is representative of all ogÓnimæ. Rather, the ogÓ­
nism is chosen because pÕÛcular procesØs aÑ be studied more effetÌvely 
using this organism than using another. 

My "orÛ�ism" i5 a äÞ of huaÛ siNarion. I aÏl hÝs siuÕtion a CPR 
situation and define exatÏy what I mean by this and other key terms in 
Chapter 2. In  this volume, I do not include all potential CPR situations 
within the frame of reference. I focus entirely on small-scale CPRs, where 
the CPR is isÙlf located within one counrí and the number of individulÔ 
affected varies from SO to 1 5,000 persons who are heaVily dependent on 
the CPR for economic returns. These epRs are primarily inshore Eisheries, 
imaller grazing areas, groundwater basins, irrigation systems, and com­
munal forests. Because thsÊ arc relatively small -scale situations, serious 
study is more l ikely 10 penetrate the surface complexity to identify under­
lying similarities and proceseæ. ¥Æuse the individuals involved aÐn a 
major pan of their economic ræň from the CPs~ they are tåongly 
motivated to rí to solve common problems to enhance their own pro­
dutÌvity over time. The eUort to self-orÕÊze in thsÊ situations may be 
somewhat exaggerated, but thar is exactly why ( want to study hÝs process 
f¥ these senings. Fu nher, when self-organzÊtion fai ls, I know that it is not 
because the coUective benefits that could have been obtained were unim­
potÓnt to the prÕicipants. 

There are limits on the types of CPRs studied here : ( 1 )  renewable rather 
than nonrenewable resources, (2) siNations where substantial scarcity ex­
ists, rather than abunaÒce, and (3) situations in which the users aÑ 
substantial ly hrÎ one another, but not situations f¥ which parricipant5 aÑ 
produce maJor external ÚÎ for others. Thus, all  asymmerÝaÏ pollution 
problems Rre excluded, as is any siNation in which a group aÑ form a 
crÕe l and contro l a sufÏcient prÕ of the aßket to affect market price. 

In the empiriaÏ studies, I present a synopsis of impotÓnt CPR csÆs that 
have aided my understanding of the procesØs of self-organization and 
self-governance. These Æŉ are in no sesÓ a "random" aàple of csÆs. 
Rather, thsÊ rÄ Æċ that provide �lcar nÏormation abour rhe rroceseæ 
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involved in ( 1 )  governing long-enduring CPRs, (2) rransformi ng ex isting 
institutional arrangements, and (3) :ail ing 10 overcome continued CPR 
problems_ These case5 can thus � viewed as a collection of the most salienl 
raw materials wirh which I have worked In my efforl to understand how 
individuals organize lmd govern themselves to obtain collective benefits in 
situations where the temptations to free-ride and to break commitmenls 
are subsaâtial. 

From an examination and analysis of these cases, I anempl 10 develop a 
series of reasoned conjectures about h ow it is possible that some i ndividunls 
ogÓnize themselves to govern and manage CPRs and others do not. I rry 
to identify rhe underlying design principles of rhe institutions used by Ihose 
who have successfully managed their own CPRs over extended periods of 
t ime and why thsÊ may affect the incentives for participants to continue 
i nvesiâg time and effort in the governance and management of their own 
CPRs. I compare the institutions used in successful and unsuccessful cases, 
and I rí to identify the internal and external factors that can impede or 
enhance the capabil ities of individaás to use and govern CPs� 

I hope these conjectures contribute to the development of an empl ncal ly 
valid theory of self-organization and sel f-governance for at least one well­
defined universe of problematical siruations. That universe contains 3 sub­
stantial propotÛon of renewable resourceS heavily uri lized by huaÛ be­
ings in different parts of the world. It is estimated, for example, that 90% 
of the world's fishermen and over half of the fish consumed each year are 
captured in the saÙl-scale, inshore fisheries included within the frame of 
this srudy (Panayoutou 1 982.  p. 49). Fréher, my choice of the CPR 
environment for intensiv(, �tl lciy Wai based on a presumption that I could 
learn about the proc�ī of self-organization and self-governance of rel ­
evance to a somewhat broader set of environments. 

Given the similarity between many CPR problems and the problems of 
providing small-scale col lect ive goods. the findings from this volume 
should contribute to an understanding of the factors that can enhance or 
detract from the capabilities of i ndividuals to organize col lective action 
related to providing local publ ic goods. All efforts to organ ize collective 
action. whether by an external ruler, an entrepreneur. or a set of prin­
cipals who wish to gain collect ive bencfiu. must address a common set of 
problems. These have to do with coping with free-riding, solving com­
mirmcnt problems, arranging for the supply of new institutions, and 
monitori ng i ndividual compl iance with sets of rules. A study that focuses 
on how individuals avoid free-ridiag, achieve high levels of commitment, 
arrange for new institutions, and monitor conformity to a set of rules in 
CPR environments should conlribute to an understanding of how in-
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dividuals address these crucial problems in some other settings as well. 
Let me now give a brief sketch of how this book is organized. In 

Chapter 2, I define what I mean by a CPR situation and individual choice 
in a CPR situation. Then I examine a series of crucial questions that any 
theory of collective action must answer. To conclude the chapter, I 
examine two assumptions that have framed prior work and discuss the 
alternatives that frame my analysis. The empirical part of this volume is 
contained in Chapters 3, 4, and 5, where I examine specific cases of 
long-enduring CPR institutions and resources, the origin and develop­
ment of CPR institutions, and CPR failures and fragilities. At the end of 
each empirical chapter, I consider what can be learned from the cases in 
that chapter that will contribute toward the development of a better 
theory of self-organization related to CPR environments. In Chapter 6, 
I pull together the theoretical reflections contained at the ends of Chapt­
ers 3, 4, and S and address the implications of these conjetØres for the 
design of self-organizing and self-governing institutions. 
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An institutional approach to the study of 
self-organization and self-governance in CPR 

sitaéions 

In Chapter 1, I described my strategy as that of a "new institutionalist" who 
has picked saÙl-scale CPR situations to study because the proceØæ of 
self-organization and self-governance are easier to observe in th is type of 
situation than in many others. The central question in this study is how a 
group of principals who are in an interdependent situation can organize 
and govern themselves to obtain continuing joint benefits when all face 
temp.àdons to free-ride, shirk, or othewÌse act QPPQmmi$ti�al1y, Parallel 
questions have to do with the combinations of variables that will (1) 
increase the initial likelihoÓ of self-organization, (2) enhance the capa­
bilities of individuals to continue self-organized effons over time, or (3) 
exceed the capacity of self-organization to. solve CPR problems without 
external assistance of some form. 

h½s chapter has several objetÌves. First, I deiÔe what I mean by epRs 
and how I view individual behaviors in complex and uncetÓin CPR situa­
tions. Then I examine the general problem facing individuals in CPR 
situations: how to organize to avoid the adverse outcomes of independent 
action . This general problem is solved by external agents in two well­
accepted theories: the theory of the hm and the theory of the state. These 
explain how new institutions are supplied, how commitments are obtained, 
and how the atÌons of agents and subjetÖ are monitored effectively, using 
in one csÆ the firm, and in the other state, as an organizational device. 
How a group of principals - a community of citizens - can organize 
themselves to solve the problems of institutional supply, commitment, and 
monitoring is srill a theoretical puzzle. Given that some individuals solve 
this puzzle, whereas others do not, a study of successful and unsuccessful 
effotå to solve ePR problems should address important issues related to 
the theory of collective action and the development of better policies 
related to epRs. Many effotå to analyze collÙÌve-action problems have 
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framed the analysis by presuming that all such problems can be reprsÊnted 
as prisoner's dilemma (PO) games, that a single level of analysis is sufÏ­
cient, and that transactions costs are insignificant and can be ignored. In the 
last section of this chapter, I propose assumptions that are alternatives to 
those that normally frame the analysis of collective action. 

T H E  C P R  S I T U AT I O N  

CPRs and resoflrce unils 

The term "common-pool resource" refers to a natural or man-made re­
source system that is sufficiently large as to make it costly (but not impos­
sible) to exclude potential beneficiaries from obtaining benefits from its 
use. To understand the processes of organizing and governing CPRs, it is 
essential to distinguish between the resource system and the flow of re­
source unils produced by the system, while still recognizing the dependance 
of the one on the other. 

Resource systems are best thought of as stock variables that are capable, 
under favorable conditions, of producing a maximum quantity of a flow 
variable without harming the stock or the resource system itself. Examples 
of resourcc sys(cms include fishing grounds, groundwater basins, grazi", 
areas, irrigation canals, bridges, parking garages, mainframe compurers, 
and streams, lakes, oceans, and other oÆies of water. Resource units are 
what individuals appropriate or use from resource systems. Resource units 
are typified by the tons of fish harvested from a fishing ground, the acre­
feet or cubic meters of water withdrawn from a groundwater basin or an 
irrigation canal, the tons of fodder consumed by animals from a grazing 
area, the number of bridge crossings used per year hy a hrid8�1 the pariÙg 
spaces filled, the central processing units consumed by those sharing a 
computer system, and the quantity of biological waste absorbed per year by 
a stream or other waterway. The distinction between the resource as a stock 
and the harvest of use units as a flow is especially useful in connection with 
renewable resources, where it is possible to define a replenishment rare. As 
long as the average rate of withdrawal does not exceed the average rate of 
replenishment, a renewable resource is sustained over time. 1 

Access to a CPR can be limited to a single individual or firm or to 
multiple individuals or teams of individuals who use the resource system at 
the same time. The CPRs studied in this volume are used by multiple 
individuals or firms. Following Plott and Meyer (1975), I call the process 
of withdrawing resource units from a resource system "appropriation." 
Those who withdraw such units are called "appropriators."a One term -
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"appropriator" - can thus be u�d to refer to herders, fishers, irrigators, 
commuters, and anyone else w�.o appropriates resource units from some 
type of resource system. In many instances appropriators use or consume 
the resource units they withdraw (e.g., where fishers harvest primarily for 
consumption). Appropriators also use resource units as inputs into produc­
tion processes (e.g., irrigators apply water to their fields to produce rice). 
In other instances, the appropr£�tors immediately transfer ownership of 
resource units to others, who are then the users of the resource units (e.g. , 
fishers who sell their catch as soon as possible after arrival at a port) . 

The analysis of scarce, renewable resources is made from the perspecrive 
of the appropriators. This is not the only perspective that can be used in an 
analysis of complex CPR problems. If the appropriators of a resource unit 
gain considerable market power, such as by creating a cartel to influence 
price, their strategies affect themselves as well as others. This analysis 
relates to simarions in which CPR appropriators have no power in a 
final-goods market, nor do their actions have significant impact on the 
environment of others living outside the range of their CPR. 

The term I use to refer to those who arrange for the provision of a CPR 
is "providers. " I use the term "producer" to refer to anyone who actually 
constructs, repairs, or takes actions that ensure the long-term sustenance of 
the resource system itself. Frequently, providers and producers are the 
same individuals, but they do not have to be (Y. Ostrom, Tiebout, and 
Warren 1 961 ). A national government may provide an irrigation system in 
the sense of arranging for its financing and design. It may then arrange with 
lÐÏ farmers to produce and maintain it. If local farmers are given the 
authority to arrange for maintenance, then they become both the providers 
and the producers of maintenance activities related to a CPR. 

A resouc× system UII � juintly provided andlor produced by more than 
one person or firm. The acmal process of appropriating resource units 
from the CPR can be undertaken by multiple appropriators simultaneously 
or sequentially. The resource units. however, are not subject to joint use or 
approrÙation. The fish harvested by one boat are not there for someone 
else. The water spread on one farmer's fields cannot be spread onto some­
one else's fields. Thus, the resource units are not jointly used, but the 
resource system is subject to joint use. Once multiple appropriators rely on 
a given resource system, improvements to the system are simultaneously 
available to all appropriators. It is costly (and in some csÆs infeasible) to 
exclude one appropriator of a resource system from improvements made 
to the resource system itself. All appropriators benefit from maintenance 
performed on an irrigation canal, a bridge, or a computer system whether 
they contribute or not. 
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Failure to distinguish between the subtractability of the resource units 
and the jointness of the resource system has in the past contributed to 
confusion about the relationship of CPRs to public or collective goÓs. J 
Michael Taylor recognized the difference between CPRs and collective 
goods when he wrote the following: 

There is, in panicular, a very impotÓnt class of collective action problems which 
arise in conncÙion with the use of resources to which there is open access -
rS�UKCS, that is, which nooÆy is prevented from using. These resources need not 
be public goods. (M. Taylor 1 987, p. 3) 

The: re latively high costs of physical ly excluding joint appropriators from 
the resource or from improvemenrs made to the resource system are similar 
to the high costs of excluding potential beneficiaries from public goods. 
This shared atæibute is responsible for the ever present temptation to 
free-ride that exists in regard to both CPRs and public goods. There is as 
much temptation to avoid contributing to the provision of a resource 
system as there is to avoid contributing to the provision of public security 
or weather forecasts. Theoretical propositions that are derived solely from 
the d ifficulty of exclusion are applicable to the provision of both CPRs and 
colletÌve goods. 

But one's use of a weather forecast does not subtract from the avai labi lity 
of that forecast to others, just as one's consumption of public security does 
not reduce the general level of security available in a community.4 "Crowd­
ing effects" and "overuse" problems are chronic in CPR situations, but 
absent in regard to pure publ ic goods. The subractability of the resource 
unit leads to the possibility of approaching the limit of the number of 
resource units produced by a CPR. When the CPR is a man-made strutØre, 
such as a bl iLige, approaching the limit of crossing units will leAd ro 
congestion. When the CPR is a biological resource, such as a fishery or a 
forest, approaching the limit of resource units not only may produce 
short-run crowd ing effecrs but also may destroy the capability of the re­
source itself to continue producing resource units. Even a physical re­
source, such as a bridge, can be destroyed by heavier use than was allowed 
for in its engineering specifications. 

Thus, propositions derived from a theory of public goods that are based 
on the nonsubtractive atæibutes of those goods are not applicable to an 
analysis of appropæÕt;on and use of subtractable resource units. Appropria­
tion and Ø­ of the resource units are more closely related to the theory of 
private goods than to the theory of public goÓs. On the other hand, the 
process of designing, implementing, and enforcing a set of rules to co­

ordinate provision activities is equivalent to the provision of a lcÐl collec-
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rive good. CPR appropriators who organize themselves to govern and 
manage a CPR are faced with some problems that are similar to those of 
appropriating private goods and other problems that are similar to those of 
providing public goods. Both aspects are intimately bound together phys­
iaÏly and analytically. In a particular CPR, if problems associated with the 
appropriation of subtractable resource units become severe, local appro­
priators may refuse to undertake provision activities.s No appropriation of 
resource units can occur without a resource system. Without a fair, orderly, 
and efficient method of allocating resource units. local appropriators have 
little motivation to contribute to the continued provision of the resource 
system. 

Rational appropriators in complex and uncertain situations 

The decisions and actions of CPR appropriators to appropriate from and 
provide a CPR are those of broadly rational individuals who find them­
selves in complex and uncea×n situations. An individual's choice of be­
havior in any pÕÛcular situation will depend on how the individual learns 
about, views, and weighs the benefits and costs of actions and their per­
ceived linkage to outcomes that also involve a mi�mre of bcncfit5 and 
costs.' 

Organizing appropriators for collective action regarding a CPR is usually 
an uncertain and complex undertaking. UncetÓinty has many external 
sources: the quantity and timing of rainfall, the temperature and amount 
of sunlight, the presence or abse:tce of disease-bearing vectors, and the 
market prices of various inputs or final produtÖ. Other sources of un­
certainty are internal to the CPR and the appropriators using the CPR. A 
major source of uncetÓinty IS Jack of knowledge. The exact strutØre of the 
resource system itself - its boundary and internal characteristics - must be 
established. s¤ertaining the strutØre of the resource system may come 
about as a by-product of extended use and careful observation, as in the 
case of appropriating from a fishing ground or grazing range. Moreover, 
this folk knowledge must be preserved and passed along from one gen­
eration to the next. For a groundwater basin, on the other hand. the 
discovery of the internal structure may require a major investment in 
research by geologists and engineers. 

How appropriators' actions affcÙ the resource system, the yield of 
resource units, and each other's o·.ltcomes must also be sÄertained.7 It is 
not immediately apparent, for example. how one irrigator's forbearance in 
taking water from a canal will affect the yield obtained by that farmer or 
by other farmers. In some cases, a farmer lcÐted near the head of a system 
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may be able to curtail his water use substantially without a major impact on 
his own yield, while substanrially enhancing the yields of downstream 
farmers. In other cases, the excess water taken by the farmer located near 
the headworks may subsequently also flow to farmers located lower in the 
system. Restraint by the farmer located higher in the system may not 
increase total yield. Uncertainties stemming from lack of knowledge may 
be reduced over time as a result of skillful pooling and blending of scientific 
knowledge and local time-and-place knowledge. Uncertainty reduction is 
costly and never fully accomplished. The uncertainty stemming from stra­
tegic behavior by the appropriators remains even after one acquires con­
siderable knowledge about the resource system itself. 

Given these levels of uncertainty about the basic structure of the prob· 
lems appropriators face, the only reasonable assumption to make about the 
discovery and calculation processes employed is that appropriators engage 
in a considerable amount of trial-and-error learning. Many atÌons are 
selected without full knowledge of their consequences. Some dams wash 
out after the first heavy rains. Some rules cannot be enforced because no 
one is able to monitor conformance to them. By definition, trial·and-error 
methods involve error, perhaps even disasters. Over time, appropriators 
gain a more accurate understanding of the physical world and what to 
expect irom the behavior of others. 

Appropriators in many settings are strongly motivated te find better 
solutions to their problems if they can . The economic livelihood of the 
appropriators depends on their ingenuity in solving individual and joint 
problems. How complete and accurate the information local appropriators 
obtain about their situation will vrÚ from one situation to another, de­
pending on the number of appropriators involved, the complexity of the 
situation, and the stability of factors allecting individual behavioll� and 
resource-system responses. The symmerí of information available to ap· 
propriators will also vary from situation to situation, depending on how 
expensive it is to acquire information and the rules used for disseminating 
information to appropriators. 

Collective-atÌon problems related to the provision of CPRs and appro­
priation from CPRs extend over time. Individuals attribute less value to 
benefits that they expect to receive in the distant future, and more value to 
those expected in the immediate future. In other words, individuals dis­
count future benefits - how severely depends on several factors. Time 
horizons are affected by whether or not individuals expect that they or 
their children will be present to reap these benefits, as well as by oppotç­
nities they may have for more rapid returns in other settings. The dis-
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count rates applied to future yields derived from a patÛcular CPR may 
differ substantially across various äÞs of appropriators. In a fishery, for 
example, the discount rates of lo::al fishers who live in nearby vi l lages wil l  
differ from the discount rates of tnose who operate the larger trawlers, who 
may fish anywhere along a coastl i ne . The time horizons of the local fishers, 
in relation to the yield of the inshore fishery, extend far into the future. 
They hope that their children and the ir children's children can make a 
living in the aàe location. More mobile fishers, on the other hand, can go 
on to other fishing grounds when local fish are no longer available . 

Discount rates are affected by the levels of physical and economic secu­
rity faced by appropriators. Appropriators who arc uncetÓin whether or 
not there will be sufficient food to survive the year will  discount future 
returns heavily when traded off against increasing the probability of sur­
vival during the current year. SiÞ�larly, if a CPR can be destroyed by the 
actions of others, no matter wha: local appropriators do, even those who 
have constrained their harvesting from a CPR for many years will begin to 
heavi ly discount future returns, as contrasted with present returns.· Dis­
count rates are also affected by the general norms shared by the individuals 
living in a particular society, or even a lcÐl community, regarding the 
relative importance of the future as compared with the present. 

Discount rates are not the only aspects of human choice that are affected 
by shared norms of behavior. Although I stress the importance that the 
expected consequences will have on one's decisions, individuals vary in 
regard to the impotÓnce they place on acting in ways that they and others 
view as right and proper. Norms of behavior reflect valuations that in­
dividuals place on actions or strategies in and of themselves, not as they are 
connected to immediate consequences.' When an individual has strongly 
internalized a norm relared ro keeph'8 promises, for example, the in­
dividual suffers shame and guilt when a personal promise is broken. If the 
norm is shared with others, the individual is also subject to considerable 
social censure for taking an action considered to be wrong by others. 

Norms of behavior therefore affect the way alternatives are perceived 
and weighed. For many routine decisions, actions that are considered 
wrong among a set of individuals interatÌng together over time will not 
even be included in the set of strategies contemplated by the individual. If 
the individual's attention is drawn to the possibility of tkÊng such an action 
by the availability of a very large payoff for doing so, the action may be 
included in the set of alternatives to be considered, but with a high cost 
attached. Actions that are strongly proscribed among a set of individuals 
will occur less frequently (even though they promise to yield high net 
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payoffs to individuals) than will those same actions in a community that 
does not censure such actions. 

The most impotÓnr impact that the type and extent of shared norms will 
have on the srÕtegies available to individuals has to do with the level of 
oppotçnistic behavior that appropriators can expect from other appro­
priators. Oppotçnism is defined as "self-interest with guile" (Williamson 
1915). In a setting in which few individuals share norms about the im­
propriety of breaking promises, refusing to do one's share, shirking, or 
taking other oppotçnistic actions, each appropriator must expect aU other 
appropriators to act opportunistically whenever they have the chance. In 
such a setting it is difficult to develop stable, long-term commitments. 
Expensive monitoring and sanctioning mechanisms may be needed. Some 
long-term arrangements that once were productive are no longer feasible, 
given their costs of enforcement. In a setting in which there are strong 
norms against opportunistic behavior, each appropriator will be less wary 
bÐut the dangers of oppotçnism. 

In every group there will be individuals who will ignore norms and act 
oppotçnistically when given a chance. There are also situations in which 
the potential benefits will be so high that even strongly committed in­
dividuals will break norms. Consequently, the adoption of norms of be­
havior will not reduce oppotçnistic behavior to zero. Oppotçnistic be­
havior is a possibility that must be dealt with by all appropriators trying to 
solve CPR problems. 

In some settings, however, rampant oppotçnistic behavior severely lim­
its what can be done jointly without major investments in monitoring and 
sanctioning arrangements. Substantial benefits have to be obtained to make 
cosdy monitoring and aátÌoning activities wonhwhile. In other setÝngs, 
Ions-term joint commitments �e be undcnakcn with only a modes[ in­
vestment in monitoring and sanctioning arrangements. Shared norms that 
reduce the cost of monitoring and sanctioning activities can be viewed as 
social capital to be utilized in solving CPR problems. 

Because CPR settings extend over time, and individuals adopt internal 
norms, it is possible for individuals to util ize contingent strategies, not 
simply independent strategies, in relating to one another. By "contingent 
strategies" I mean a whole class of planned actions that are contingent on 
conditions in the world. The contingent strategy that has been the object 
of the most scholarly attention is tit for tat in a two-person game in which 
an individual adopts a cooperarive action in the first round and then 
mimics the action of the opponent in future rounds (Axelrod 1981,  1984). 
There are many other contingent strategies that can be adopted; they vary 
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in terms of the level of initial cooperation extended and the actions of 
others required for switching behavioral patterns. That individuals utilize 
contingent strategies in many complex and uncertain field settings is an 
impoÕât foundation for later analysis. 

Thus, I use a very broad conception of rational action, rather than a 
narrowly defined conc:eption. The internal world of individual choice that 
I use is illustrated in Figure 2.1. Four internal variables - expected benefits, 
expected costs, internal norms, and discount rates - affect an individual's 
choice of strategies. Individuals selecting strategies jointly produce out­
comes in an external world that impinge on future expectations concerning 
the benefits and costs of actions. What types of internal norms an in­
dividual posØsses are affec:ted by tlte shared norms held by others in regard 
to prÕicular Þŗ of situations. S�milarJy, internal discount rates are af­
fected by the range of opportunities that an individual has outside any 
panic:ular situation. 

This general model of individual choice is thus open to many particular 
specifications. The particular assumptions made about the completeness, 
shape, and differentiability of preference funtÌons depend on the situation 
of relevance for a particular mode: in this theory. In simple, highly con­
strained situations where individu"ls have interacted for long periods of 
time, assumptions about convex, nvice-differenriable preference functions 
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Fisure 2.1. The internal world of individual choice. 
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may be appropriate. In complex situations involving unstrutØred prob­
lems, assuming complete preference functions of any shape is not mean­
ingful. The most one can say is that the individuals in such situations are 
engaged in a trial-and-error effon to learn more about the results of their 
actions so that they aÑ evaluate benefits and costs more effectively over 
time. 

This general conception is one way of fulfilling Popper's advice to make 
the rationality principle "an almost empty principle" (Popper 1967). It 
places the primary weight of theoretical analysis on specifying rigorously 
and fully the models of the situations in which individuals find themselves. 
It accepts Popper's methodological advice to emphasize the way we de­
scribe the situations in which individuals find themselves so that we can use 
observable variables to reject our theories, rather than internal, in-the­
mind, subjective variables, which are far more difficult to measure. 

Thus, mOst of the analysis contained in this volume examines the com­
binations of situational variables that are most likely to affect individuals· 
choices of strategies and how those situational variables occur. 

INTERDEPENDENCE, INDEPENDENT ACTION, AND 
COLLECTrVE ACTION 

When multiple appropriators are dependent on a given CPR as a source of 
economic activity, they are jointly affected by almost everything they do. 
Each individual must take into account the choices of others when assessing 
personal choices. If one fisher occupies a good fishing site, a second fisher 
arriving at the same location must invest more resources to travel to 
another site, or else fight for the first site. If one irrigator allcÐtes time and 
milte-rials to repairing a broken control gate in an irrigation �ØaJ, all ulher 
irrigators using that canal are affected by that action, whether or not they 
want the control gate fixed and whether or not they contribute anything to 
the repair. The key fact of life for coappropriators is that they are tied 
together in a lattice of interdependence so long as they continue to share 
a single CPR. The physical interdependence does not disappear when 
effective institutional rules are utilized in the governance and management 
of the CPR. The physical interdependence remains; what changes is the 
result the appropriators obtain. 

When appropriators act independently in relationship to a CPR gener­
ating scarce resource unirs, the total net benefits they obtain usually will be 
less than could have been achieved if they had coordinated their strategies 
in some way. At a minimum, the returns they receive from their appropria­
tion efforts will be lower when decisions are made independently than they 
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would have been otherwise. At worst, they can destroy the CPR itself. As 
long as the appropriators stay "gnorganized," they cannot achieve a joint 
return as high as they could have received if they had organized in some 
way to undertake collective action. Mancur Olson stated the key problem 
facing appropriators who rely on a single CPR: 

• • .  when a number of individuals have a common or collective interest - when 
they share a single purãÔ or objective - indiyidual, unogÓnized action leither will) not be able to advance that common interest at all, or will not be able to 
advance that interest adequately. (Olson 1965, p. 7; emphasis added) 
Prisoners who have been placed in separate cells and cannot communicate 
with one another are also in an interdependent situation in which they 
must act independently. Acting independently in this situation is the rcsuh 
of coercion, not its absence. The herders in Hardin's model also act in­
dependendy. Each decides on the number of animals to put on the meadow 
without concern for how that will affect the actions chosen by others. 

At the most general level, the problem facing CPR appropriators is one 
of oraÕizing: how to change the: situation from one in which appropria­
tors act independently to one in which they adopt coordinated strategies to 
obtain higher joint benefits or leduce their joint harm. That does not 
necessarily mean creating an organization. Organizing is a process; an 
orgaièation is the result of that process. An organization of individuals 
who constitute an ongoing enterprise is only one form of organization that 
aÑ result from the process of organizing. 

The core of organization involves changes that order activities so that 
sequential, contingent, and frequency-dependent decisions arc introduced 
where simultaneous, noncontingent, and frequency-independent actions 
had prevailed.'u Almost all organization is accomplished by specifying a 
sequence of activities that must be aÕried out in a particular order." 
Because of the repeated situations involved in most oÓÕized processes, 
individua1s can use contingent strategies in which cooperation will have a 
greater chance of evolving and surviving. Individuals frequently are willing 
to forgo immediate returns in order to gain larger joint benefits when they 
observe many others following the same strategy. By requiring the panici­
pation of a minimal set of individuals, organizations can draw on this 
frequency-dependent behavior to obtain willing contributions on the pan 
of many others. Changing the positive and negative inducements aâÖiated 
with particular actions and outcoces and the levels and types of informa­
tion available can a1so encourage ::oordination of activities.12 

Unlike prisoners, most CPR ap?ropriators are not coerced into acting 
independently. a¸ing the switch, however, from independent to co-
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ordinated or colletÌve action is a nontrivial problem. The costs involved 
in transforming a situation from one in which individuals act indepen­
dendy to one in which they coordinate activities can be quite high. And the 
benefits produced are shared by all appropriators, whether or not they 
share any of the costs of transforming the situation. Empirically, we know 
that some appropriators are able to solve this problem, and some are not. Theoretically, we do not have a coherent explanation for why some suc­
ceed and others fail. 

The theory of the firm and the theory of the state can each provide an 
explanation for one way in which collective action can be achieved. Each 
involves the creation of a new institutional arrangement in which the rules 
in use are fundamentaUy different from those that structure independent 
action. Let us briefly and in a stylized fashion consider how each theory can 
"solve" the problem of independent action in an interdependent situation. 
By doing this, we can better illustrate the absence of a similar theory that 
would identify the mechanisms by which a group of individuals could 
organize themselves. 

The theory of the firm 

In the theory of the firm, an entrepreneur recognizes an opportunity to 
increase the return that can be achieved when individualt: are potentially 
involved in an interdependent relationship.ll The entrepreneur then ne­
gotiates a series of conuacts with various participants that specify how they 
are to act in a coordinated, rather than independent, fashion. Each par­
ticipant voluntarily chooses whether or not to join the firm, but gives up 
to the enrrerrenel1r disr,r('tion over some range of choices. The participants 
become the agents of the entrepreneur. After paying each of the agents, the 
entrepreneur retains residual profits (or absorbs losses). 

Consequently, the entrepreneur is highly motivated to organize the ac­
tivity in a manner as efficient as possible. The entrepreneur attempts to 
craft contracts with agents that will induce them to act so as to increase the 
returns to the entrepreneur, and the entrepreneur monitors the agents' 
performances. The entrepreneur can terminate the contract of an agent 
who does not perform to the satisfaction of the entrepreneur. Because 
agents freely decide whether or not to accept the terms of the entrepre­
neur's contract, the organization is considered private, voluntary, and, at 
least by some individuals, nonexploitative. If there are large residuals to be 
obtained, however, it is the entrepreneur, not the agents, who receives 
them.14 When a firm is located in an open market, one can presume that 
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external competition will pressure the enrrepreneur toward developing 
efficient internal institutions. 

The theory of the state 

The theory of the state can also be presented in a brief and stylized version. 
Instead of an entrepreneur, we posit a r.aler who recognizes that substantial 
benefits can be obtained by organizing some activities. As Hobbes first 
formulated the theory, individuals who independently engage in protection 
activities overinvest in weapons and surveillance and consequently Jive in 
constant fear. If a ruler gains a monopoly on the use of force, the ruler can 
use coercion as the fundamental mechanism to organize a diversity of 
human activities that will produce coUective benefits. The ruler obtains 
aìes, labor, or other resources from !iubjects by threatening them with 
severe santÌons if they do not provide the resources. 

The "wise" ruler uses the resources thus obtained to increase the general 
level of economic well-being of the subjects to a degree sufficient that the 
ruler can increase tax revenues while being able to reduce the more op­
pressive uses of coercion. Rulers, like entrepreneurs, keep the residuals. 
Subjcc:rs, like agents, may be substantially better off as a result of subjecting 
themselves to the coercion exercised by rulers. If the effort is highly suc­
cessful, the ruler captures a substantial portion of the surplus. IS There is no 
mechanism, such as a competitive market, that would exert pressure on the 
ruler to design efficient institutions. The ruler may face rebellion if the 
measures selected are too repressive, or military defeat if the realm is not 
adequately organized to do well in walfare. 

In both the theory of the firm and the theory of the state. the burden of 
organizing collective action is undertaken by one individual, whose returns 
are directly related to the surplus get.erated. Both involve an outsider 
taking primrÚ responsibility for suppl)'ing the needed changes in institu­
tional rules to coordinate activities. The entrepreneur or the ruler makes 
credible commitments to punish anyone who does not follow the rules of 
the firm or the state. Because they gain the residuals, it is in their interest 
to punish nonconformance to their rules if they are confronted with non­
conformance. Consequently, their thrells to punish are credible (Schelling 
1960; Williamson 1983). It is also in their interest to monitor the actions 
of agents and subjects to be sure they conform to prior agreements. Both 
theories thus address how a new instituiãnal arrangement can come about, 
how credible commitments can be made, and why monitoring must be 
supplied.·' 
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THREE PUZZLES: SUPPLY, COMMITMENT. AND 
MONITORING 

Although the theory of the firm and the theory of the state can resolve these 
problems. no equivalently well developed and generally accepted theory 
provides a coherent account for how a set of principals, faced with a 
collective-action problem. can solve (1) the problem of supplying a new set 
of institutions. (2) the problem of making credible commitments, and (3) 
the problem of murual monitoring. 

The problem of supply 

In a recent commentary on contractarianism and the new instirutionalism, 
Robert Bates (1988) raises the issue that modem institutional theories do 
not adequately address the problem of supply. As he points out, "the new 
institutionalism is contractrÊan in spirit. Institutions are demanded be­
cause they enhance the welfare of rational actors. The problem is: Why arc 
they supplied?" Bates first examines assurance games, wherc suppling new 
rules is considered casicr to accomplish than it is in PO games, because 
there are mutually beneficial outcomes that are potential equilibria in the 
sense that ()ncc r�ached, no one has an in�entive independently to switch 
strategies. Equilibria in assurance gamcs do not, however, necesÔrily re­
ward participants equally. Participants prcfcr a sct of rules that will give 
thcm the most advantagcous outcomc. Although all will prefer a new 
institution that will enable them to coordinate their activities to achicve 
one of these equilibria, in contrast to continuing their independent actions, a fundamental disagreement is likely to arise among participants regarding 
which instirution to choose. "The proposed solution to coordination - or 
assurance - games thus itselE constitutes a collective dilemma" (Bates 1988, 
p.394).17 

Baces thcn turns to problems faced by a set of symmetric principals facing 
a collcctive dilemma in which all would benefit from a change in rules. 
Because supplying a new set of rules is the equivalent of providing another 
public good, the problem faced by a set of principals is that obtaining these 
new rules is a second-order collective dilemma. 

Even if the payoffs were symmetric and all persons were made [equally) better off 
from the introduction of the institutions. there would still be a failure of supply, 
since the institution would provide a collective good and rarioaÚ individuals 
would seek to scc:ure its benefits for free. The incentives to free-ride would un­
dermine the incentives to organize a solurion to the collective dilemma. It is subject 
to the very incentive problems it is supposed to resolve. 

(Bates 1988. pp. 394-5) 
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Because Bates presumes that the second-order dilemma is no easier to solve 
than the initial dilemma, he concludes that a new set of rules to solve the 
collective dilemma will not be provided by a set of principals (M. Taylor 
1987). 

Bates finds this deeply puzzling as it is obvious to him that some in­
dividuals in field settings do solve rhe problem of supply. Bates wishes to 
remain an institutionalist and a rational-choice theorist. His approach to 
addressing the inadequacy of current theories to explain how individuals 
supply their own rules is to turn fOI inspiration to some of the recent work 
in the theory of repeated games u:®der uncertainty. Kreps and associates 
(1982) have demonstrated that in a finitely repeated PO game, some un­
certainty about the exact payoff to a player can produce cooperative equi­
libria, as well as many other equilibria. Given this, it will pay one player to 
signal to other players an intention to cooperate, in the hope that they will 
reciprocate for a series of mutually produtÌve plays. Thus, establishing 
trust and establishing a sense of community are, in Bates's view, mecha­
nisms for solving the problem of supplying new institutions. 

Drivcn by a concern with institutions. we re-cnter the world of the behavioralists. 
But we do SO not in protest Ðİst the norion of rational choice, but rather in an effort to undersrand how rationality or. the part of individuals leads to coherence 
at the level of sPdiety. (Bates 1988. p. 399) 
Bates's approach is similar to the a?proach taken in this volume. 

The problem of credible commitment 

A second puzzle to be solved in explaining how a set of principals can organize rheiÂselves to obtain long-!erm collective benefits is the problem 
of commitment. II To understand the heart of the "commitment" problem, 
let us consider a highly simplified picture of the choices available to appro­
priators in CPR situations. It In all a­cs in which individuals have orga­
nized themselves to solve CPR problems, rules have been established by the 
appropriators that have severely cODstrained the authorized actions avail­
able to them. Such rules specify, for example, how many resource units an 
individual can appropriate, when, where, and how they aÑ be appropri­
ated, and the amounts of labor, materials, or money that must be con­
tributed to various provisioning acti.ities. If everyone, or almost everyone, 
follows these rules, resource units will be allocated more predictably and 
efficiently, conflict levels will be reduced, and the resource system itself 
will be sustained over time. 

During an initial time period, an appropriator, calculating his or her 
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estimated future flow of benefits if most appropriators agree to follow a 
proposed set of rules, may agree to abide by the set of rules in order to get 
others to agree. During later time periods, the immediate return to the 
appropriator for breaking one or another of the rules frequently can be 
high. When an irrigator's crops are severely stressed, the financial benefit 
of taking water "out of turn" can be substantial. Breaking the rules may 
save an entire crop from drought. On many occasions after an initial 
agreement to a set of rules, each appropriator must make funher choices. 
Minimally. the choice at each decision time subsequent to the agreement 
can be thought of as the choice between complying to a set of rules, C" or 
breaking the set of rules in some fashion, B,. On many occasions, B, will 
generate a higher immediate return for the appropriator than will C" unless B, is detected and a santÌon, S, is imposed that makes C, > B, - S.lO 

At the beginning of the process, all appropriators know the general 
configuration of the commitment problem. If they wish to change their 
appropriation rules, for example, to rotate the authority to withdraw water 
from an irrigation system among authorized appropriators, how does one 
appropriator credibly commit himself or herself to follow a rotation system 
when everyone knows that the temptation to break that commitment will 
be extremely strong in future time periods? Each appropriator aÑ pledge: 
"I will keep my commitment if you keep yours. M But when the temptation 
arises, how do past commitments bind the appropriator to furure sacri­
fices? And given that it may be possible to steal water without being 
observed, how do the other appropriators know that commitmenrs are 
actually being kept? No one wants to be a "sucker," keeping a promise that 
everyone else is breaking. 

External coercion is a frequently cited theoretical solution to the prob­
lcm of commitment (Schelling 1984). Thc presumption is made that if 
individuals commit themselves to a contract whereby a stiff sanction (S > 
B_) will be imposed by an external enforcer to ensure compliance during 
all furure time periods. then each aÑ make a credible comÖtment and 
obtain benefits that would not othewÛse be atÕinable. External coercion 
is at times a sleight-of-hand solution. because the theorist does not address 
what motivates the external enforcer to monitor behavior and impose 
sanctions. That is not, however, the issue at hand; it will be discussed later. 
The immediate issue is that a self-organized group must solve the commit­
ment problem without an external enforcer. They have to motivate them­
selves (or their agents) to monitor activities and be willing to impose 
santÌons to keep conformance high. 

These puzzles cumulate. Even if one appropriator took the time and 
effon to analyze the problems they faced and to devise a set of rules that 
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could improve their joint returns, the effort at supply would be pointless 
unless the appropriators could commit :hemselves to follow the rules. 
Unless the monitoring problem can be solved, credible commitments can­
not be made. So let us now address the problem of mutual monitoring. 

The rßblem of muttÁI monitoring 

The question of how a set of principals can engage in mutual monitoring 
of conformance to a set of their own rules is not easily addressed within the 
confines of collective-action theory. In fact, the usual theoretical prediction 
is that they will not do so. The usual presumption that individuals will not 
themselves monitor a set of rules, even if they have devised those rules 
themselves, was summarized by Jon Elster in a recent discussion of the 
motivations for workers to monitor each other's patÛcipation in a union: 

Before a nÞon can force or induce workers tc join it must overcome a free-rider 
problem in the first place. To assume that the incentives are offered in a decen­
tralized way, by mutual monitoring, gives rise to a eÖond-order free-rider prob­
lem. Why, for instance, should a rational, selfish worker ostracize or otherwise 
punish those who don't join the union? What's in it for him? True, it may be better 
for all members if all punish non-members than if none do, but for each member 
it may be even bener to remain passive. Punishment almost invariably is costly to 
the punisher, wiÔe the benefits from punishment are difÙÚly distributed over the 
members. It is, in fat� a public good: To provide it, One would need second-order 
selective incentives which would, however, run into a third-order free-rider prob­
lem. (Elster 1989, pp. 40-1)ll 
Dilemmas nested inside dilemmas appear to be able to defeat a set of 
principals attempting to solve colletÌve-atÌon problems through the de­
sign of new institutions to alter the strutØre of the incentives they face. Wlrhour monlrorlng, there �an be no �ted�ble �otnmitment; without cred­
ible commitment, there is no reason to propose new rules. The process 
unravels from both ends, because the problem of supply is presumed 
unsolvable in the first place. But some individuals have created institutions, 
committed themselves to follow rules, and monitored their own con­
formance to their agreements, as well as their conformance to the rules in 
a CPR simation. Trying to understand how they have done this is the 
challenge of this study. 

FRAMING INQUIRY 
Understanding how individuals solve panicular problems in field setÝngs 
requires a strategy of moving back and forth from the world of theory to 
the world of action. Without theory, one can never understand the general 
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underlying mechanisms that operate in many guises in different situations. 
If not harnessed to solving empirical puzzles, theoretical work can spin off 
under its own momentum, reflecting little of the empirical world. 

When theoretical preditÌons and empirical observations are inconsis­
tent, adjustments in theory are needed.22 PreditÌons that individuals will 
not devise, precommit to, and monitor their own rules to change the 
structure of interdependent situations so as to obtain joint benefits are 
inconsistent with evidence that some individuals have overcome these 
problems, though others have not. 

Theories affect the way that a problem is framed, not simply the par­
ticular assumptions used in an explanation. The way a problem is framed 
af(ecrs which questions are asked and what one looks for in conducting 
empiriaÏ inquiries. Seyeral of the presumptions that have framed the way 
that scholars have approached the analysis of collective action have led 
them to an overly pessimistic view of the capacity of individuals to re­
structure their own interdependent situations. 

Scholars addressing the problem of collective action frequently presume 
(1) that the underlying structure is always that of a PD °game and (2) that 
one level of analysis is sufficient. When CPR problems are conceptualized 
as collective-acrion problems - a useful way to think of them - these same 
presumptions continue to frame the analyses, leading to the policy pre­
scriptions described in Chapter 1. Consequently, part of the strategy pur­
sued in this inquiry is to sæÕ from an alternative set of initial presump­
tions: 

1 Appropriators in CPR situations face a variety of appropriation and 
provision problems whose structures vary from one setting to another, 
depending on the values of underlying parameters. 

2 Appropriators must switch back and forth across arenas and levels of 
analysis. 

These presumptions lead me to examine questions in a manner somewhat 
different from that of an analyst using the "normal" presuppositions of 
collective-action theory, although I still rely heavily on the work of other 
scholars. 

AppropiÓtion and provision rßblems 
Although some interdependent CPR situations have the strutØre of a PD 
game, many do not. Several scholars have shown how some simple situa­
tions facing appropriators may be better characterized as "assurance" 
games and as the game known as "chicken" (Runge 1981, 19848; M. 
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Taylor 1987; M. Taylor and Ward 1982). The underlying problem facing 
the appropriators in the Alanya fis.hing grounds discussed in Chapter 1 
cannot be represented as a PO game. A formal analysis shows that it has the 
structure of an "assignment" game (Gardner and E. Ostrom 1990). In 
many irrigation systems similar to those discussed in Chapter 3, the funda­
mental choices facing appropriators arc whether or not to steal water and 
whether or not to monitor the behaviors of others who might be stealing. 
The resulting game structure is complex and does not reduce down to any 
simple game. It does not have a sinlÌ equilibrium. The amounts of stealing 
and monitoring that occur will depend on the values of parameters such as the number of appropriators, the cost of monitoring, the benefit from 
stealing, the punishment imposed when stealing is discovered, and the 
reward that a monitor receives for detecting a rule-breaker (Weissing and E. Ostrom 1990). 

Consequently, instead of presuming that all CPR situations involve one 
underlying structure, I presume that the appropriators relying on any CPR 
face a variety of problems to be solved. The strutØre of these problems will 
depend on the values of underlying parameters, such as the value and 
predictability of the flow of resource units, the ease of observing and 
measuring appropriator activities, and so forth. In an effort to develop a 
unified framework within which to organize the analysis of CPR situations 
using the tools of game theory and institurional analysis and the findings 
from empirical studies in laboratory and field settings, Roy Gardner, James 
Walker, and I have found it most useful to cluster the problems facing CPR 
appropriators into two broad classes: appropriation problems and provi­
sion problems (Gardner et al. 1990:1. 

When appropriators face appropriation problems, they are concerned with the effecrs that various methods 01 4110(4ti'Øg 4 fixtd, or time-in­
dependent, quantity of resource units will have on the net return obtained 
by the appropriators. Provision problems concern the effects of various 
ways of assigning responsibility for building, restoring, or maintaining the 
resource system over time, as well as the well-being of the appropriators. 
Appropriation problems are concemed with the allocation of the flowj 
provision problems are concerned with the stock. Appropriation problems 
are iße-independent; provision problems are time-dependent. Both types 
of problems are involved in every CPR to a greater or lesser extent, and 
thus the solutions to one problem must be congruent with solutions to the 
other. The structure of an appropriation problem or a provision problem 
will depend on the panicular configuration of variables related to the 
physical world, the rules in use, and the attributes of the individuals in­
volved in a specific setting. 
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Appropriation problems. In regard to appropriation, the key problem in a 
CPR environment is how to allocate a fixed, time-independent quantity of 
resource units so as to avoid rent dissipation and reduce uncertainty and 
conflict over the assignment of rights. Rents are dissipated whenever the 
magÛnal returns from an appropriation process are smaller than the marg­
inal costs of appropriation. Rent d issipation can occur because tOO many 
individuals are allowed to appropriate from the resource, because appro­
priators are allowed to withdraw more than the economically optimal 
quantity of resource units, or because appropriators overinvest in appropri­
ation equipment (e.g., fishing gear). 

In an open-accessa3 CPR, in which no limit is placed on who can ap­
propriate, the time-independent appropriation process frequently can be 
characterized as a PD game . .!4 Rent dissipation is likely to be endemic. No 
appropriator has any incentive to leave any resource units for other appro­
priators to harvest (Gordon 1954; Scort 1955). In a limited-access CPR, in 
which a well-defined group of appropriators must jointly rely on a CPR for 
access to resource units, the incentives facing the appropriators will depend 
on the rules governing the quantity, timing, location, and technology of 
appropriation and how these are monitored and enforced. The structure of 
a limited-access CPR is not a PD game (Dasgupta and Heal 1979, p. 59) 
and lacks a dominant strategy for each participant. The incentives of 
appropriators who act independently, however, wil l  lead them to over­
invest in any input factor that is not constrained under the current rules 
(fownsend and Wilson 1987). 

A second type of appropriation problem relates to assignment of spatial 
or temporal access to the resource. This occurs because spatial and tem­
poral distributions of resource units frequently arc heterogeneous and 
uncertain. Many fishing grounds, such as Alanya, are characterized by 
"fishmg Sites" that vary in their productivity. Itl grazing areas, one region 
may be drowned out in one year, but lush with growth in another year. 
Farmers who extract water from the head of an irrigation system can obtain 
more water than farmers who are located at the tail end. The risks asso­
ciated with geographic or temporal uncertainty can be very high. Physical 
works, particularly those with storage, involve somewhat reduced risks, 
but well-enforced rules to allocate time or location of use or the quantity 
of resource units to specific users c:an reduce risks still further if the rules 
are well crafted to fit the physical attributes of the resource system. If risks 
are sufficiently reduced, appropriators can invest in productive enterprises 
that would not otherwise be economically viable. Physical violence occur­
ring among the users of fisheries and irrigation systems is symptomatic of 
inadequate assignments of spatial or temporal slots to appropriators. When 
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appropriators consider the assignment of access rights and duties to be 
unfair, uneconomic, uncertain, or inappropriately enforced, that can ad­
versely affect their willingness to invest in provision activities. The partic­
ular rules used to regulate appropriation will affect monitoring and poli­
cing costs and the type of strategic behavior that will occur between 
appropriators and monitors (the detection/deterrence game).lS 

Provision problems. Analyses of provision problems focus on the time­
dependent, productive nature of investment in the resource itself. Provi­
sion problems may occur on the supply side, on the demand side, or on 
both sides. The supply-side problem faced in a CPR environment is related 
to the construction of the resource itself and its maintenance. Construction 
problems are like any long-term investment in capital infrastructure. Main­
tenance problems involve determining the type and level of regular main­
tenance (and reserves for emergency repdr) that will sustain the resource 
system over time. Given that an investment in maintenance will affect the 
future rate at which a capital infrastructure will deteriorate, decisions 
about these activities are difficult to make even when a single entrepreneur 
makes them. When this difficult long-term problem is combined with the 
free-riding incentives of multiple appropriators, we see that organizing to 
maintain a system is a challenging task. 

Supply-side provision problems are sirr.ilar to the supply-side problems 
in providing a continuing, rather than a one-shot, public good. If appro­
priators act independently, they can expect that less than an optimal effort 
will be devoted to the construction, and puticularly to the maintenance, of 
the system because of free-riding. What makes the problem more difficult 
iu a CPR �iluatiun than in a publlc-goods situation is that unless appropria­
tion problems are resolved, the provision ?roblems may prove intractable. 
In a public-goods situation, appropriation problems do not exist, because 
resource units are not subtractable. 

Demand-side provision problems involve regulating withdrawal rates so 
that they do not adversely affect the resource itself. Many of the dynamic 
models of "rent dissipation" in tlte fisheries literature (Clark 1980; Clark, 
Munro, and Charles 1985) have focllsed on the time-dependent relation­
ship between current withdrawals and future yields. The same rules that 
affect the allocation of this year's resource units will have an impact on the 
availability of resource units next year an:! the years thereafter. 

The underlying uniformities of all CPR situations relate to the non­
separability of one's choice of strategy and the choices made by others, as 
well as the fact that solving provision problems depends on achieving 
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adequate solutions to appropriation problems, not the panicular game­
theoretical representations for these commonal ities. U Many factors affect 
the strategic structure of II particular appropriation or provision problem, 
including the physical structu re of a particular CP.~ the technology avail­
able to the appropriators. the economic environment, and the sets of rules 
that affect the incentives that appropriators face. As Oliver ( 1 980. p. 1 ,359) stressed aher reviewing many of the efforts to present "the" model 
of col lective action, "there is no one 'right' way to model col1ective action : 
different models imply di fferent assumptions about the situation and lead 
to substantively d i fferent conclusions. " 

Multiple levels of analysis 
Most current analyses of CPR problems and related col lective-action prob­
lems focus on a single level of analysis - what can be called the operational 
level of analysis (Kiser and E. Ostrom 1 982). At the operational level of 
analysis, onc: assumes that both the rules of the game and the physical, 
technological constraints are given and will not change during the time 
frame of analysis : The actions of individuals in an operational situation 
directly affect the physical world. Resource units arc withdrawn from a CPR. I nputs are transformed into outputs. Goods are exchanged. Appro­
priation and provision problems occur at an operational lc:vc:l .  When doing 
an analysis of an operational situation, it is necessrÚ for the analyst to 
assume that the technology and the instirutional niles are known and 
unchanging. Both technology and rules are, however, subject to change 
over time. Analysis of technological changes has proved to be far more 
difficu lt than analysis of production and consumption decisions within a 
fixed technology (Dosi 198 8 ;  Nelson and Winter 1982). Analysis of in­
stitutional change is also far more difficult than snalysis of operational 
decisions within a fixed set of rules.17 The rules affecting operational 
choice are made within a set of collective-choice rule"o; that are rhem!l�lv�� 
made within a set of constimtional-choice rules. The constitutional-choice 
rules for a micro-setting are affected by col lective-choice and constiN­
tional-choice rules for larger jurisdictions. Individuals who have self-organ­
izing capabilities switch back and forth between operational-. collective-, 
and constitutional-choice arenas, just as managers of production firms 
switch back and forth between producing products within a set technology. 
introducing a new technology, and investing resources in technology de­
velopment. Given that CPR appropriators in some of the cases to be 
discussed in this volume do switch back and forth between arena. ... we must 
drop the framing assumption that analysis at a single: level will be su fficient. 
It is also essential to clarify what is meant by "institutions" in the first place. 
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"Institutions" can be defined a! the sets of working rules that are used 
to determine who is eligible to mue decisions in some arena, what actions 
are allowed or constrained, wha: aggregation rules wil l  he used, what 
procedures must be followed, what information must or must not be 
provided, and what payoffs will be assigned to individuals dependent on 
their actions (E. Ostrom 1 986a). All ru les conrain prescriptions that forbid, 
permit, or require some action or outcome. Working rules are those ac­
tually used, monitored, and enforced when individuals make choices about 
the actions they will take (Commons 1 957). Enforcement may be under­
taken by others directly involved, agents they hire, external en forcers, or 
any combination of these enforcers. One should not talk about a "rule" 
unless most people whose strategies arc affected by it know of its existence and expect others to monitor behugvior and to sanction nonconformance. 
In other words, working niles arc common knowledge and are monitored 
and enforced. Common knowledge implies that every participant knows 
the rules, and knows that others know the rules, and knows that they also 
know that the participant knows the rules.u Working rules are always 
monitored and enforced, to some extent at least, by those directly involved. 
In any repetitive situation, one can assume that individuals come to know, 
through experience, good approxi:Þations of the levels of monitoring and 
enforcing involved. 

Working rules may or may not closely resemble the formal laws that are 
expressed in legislation, administrative regulations, and court decisions. 
Formal law obviously is a major source of working rules in  many settings, 
particularly when conformance to them is actively monitored and sane· 
tions for noncompliance are enforced. When one speaks about a system 
that is governed by a "rule of law," this expresses the idea that formal laws 
and working rules are closely aligned and that enforcers are held account­
able to the rules as well as others. In many CPR sctti ngs, the working rules 
used by .�vvrupriarors m4y differ conSiderably trom legislative, admin­
istrative, or court regulations (Wade 1988) .  The difference between work­
ing rules and formal laws may involve no more than fi l l ing in the lacunae 
left in a general system of law. More radical ly, operational rules may assign 
de facto rights and duties that are contrary to the de jure rights and duties 
of a formal legal system. My primary focus in this study will be on the de 
facto rules actually used in CPR field setÝngs, in an effort to understand the 
incentives and consequences they produce. 

All rules arc nested in another set of rules that define how the first set 
of rules can be changcd.19 This nesti: g of rules within rules at several levels 
is similar to the nesting of computer languages at several levels. What can be done at a higher level will  depend on the capabilities and l imits of the 
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sotÝare (rules) at that level, on the sotÝare (rules) at a deeper level, and 
on the: hardware (the CPR). Whenever one: addresses questions about 
institutional cha"ge, as contrasted to action within institutional con­
straints. it is essential to rc:cognize the following: 

1 Changes in the rules used to order action at one: Ic:vel occur within a 
currently "fixed" set of rules at a deeper level. 

, 2 Changes in deeper-level rules usually arc: morc: difficult and more cosdy 
to accomplish. thus increasing the stability of mutual expectations 
among individuals interacting according to a set of rules. 

It is useful to distinguish three levels of rulc:s that cumulatively affect the 
actions takc:n and outcomes obtained in using CPRs (Kiser and E. Ostrom 
1 982). Operational rules directly affect the day-to-day decisions made by 
appropriators concerning when, where, and how to withdraw resource 
unirs, who should monitor the actions of others and how, what informa­
tion must be exchanged or withheld, and what rewards or sanctions will be 
assigned to different combinations of atÌons and outcomes. Collective­
choice rules indirectly affect operational choices. These are the rules that 
are used by appropriators, their officials, or external authorities in making 
policies - the operational rules - about how a CPR should be managed. 
Constitutional-choice rules affect operational activities and resulrs through 
rhejr effeers in determining who is eligible and determining the specific 
rules to be used in crafting the set of collective-choice rules that in turn 
affcÙ the set of operational rules. One can think of the linkages among 
these rules and the related level of analysis at which humans make choices 
and take actions. as shown in Figure 2.2. The processes of appropriation, 
provision, monitoring, and enforcement occur at the operational level. The 
processes of policy-making, management, and adjudication of policy deci­
sions occur at the collective-choice level. Formulation, Bovernance:. adju­
dication, and modification of constitutional decisions occur at the: con­
sriturional level.JO 

This nesting of rules within rules is the source of considerable confusion 
and de:bate. Institutional theorists, who have attempted to make the choice 
of rules endogenous to an analysis, have been criticized because it is neces­sary to assume the presence of some rules that govern the choice of other 
rules.)1  Making the choice of operational-level rules endogenous does not 
imply making the choice of collective-choice or constitutional-choice rules 
endogenous at the same time. For purposes of analysis, the theorist has to 
assume that some rules already exist and are exogenous for purposes of a 
particular analysis. The fact that they are held constant and unchanging 
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Figure 2.2. Linkages among rules and levels of analysis. 
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Pillute 2.3. Relationships of fot tnal and informal cullecrive-choict" arcna5 
and CPR operarional rulrs. 

during analysis. however. docs not mean that they cannot be changed. 
Those very same rules may themselves be the objects of choice in a separate 
analysis or in the context of a different area of choice. At the end of every 
season, for example. intercollegiate sports leagues consider whether or not to alter the rules of the game for the next season. 

On the other hand, rules are changed less frequently than are the strat­
egies that individuals adopt witrun the rules. Changing the rules at any level 
of analysis w i ll increase the unđĶinty that individuals will face. Rules 
provide srability of expectations, and efforts to change rules can rapidly 
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reduce that stability. Further, it is usually the case that operational rules are 
easier to change than collective-choice rules, and collective-choice rules arc 
easier to change than c!onstitutional-choice rules. Analyses of deeper la)'ers 
of rules arc more difficult for scholars and participants to make. Deciding 
whether an irrigation association should usc a legislative body of five or 
nine members will depend on the phys ical and historical environment and 
the analyst'S specu lat ion about different outcomes at several levels.J2 

When doing analysis at any one level, the analyst keeps the variables of 
a deeper level fixed for the purpose of analysis. Otherwise, the structure of 
the problem would unravel .  But self-organizing and se lf-governing in­
dividuals trying to cope with problems in field settings go back and forth 
across levels as a key strategy for solving problems. Individuals who have 
no self-organizing and self-governing authority are stuck in a single-tier 
world. The strutØre of their  problems is given to them. The best they can 
do is to adopt strategies within the bounds that are given.  

At each level of analysis there may be one or more arenas in which the 
types of decisions made at that level will OCCur. The concept of an "arcna" 
does not imply a formal setting, but can include such forma l settings as 
legislatures and courts. An arena is simply the situation in which a partic­
u lar type of action occurs. Pol icy-making regarding the rules that wi l l  be 
used to regulate operationa l -level choices is carried ou( in one or more 
collective-choice arenas . If the appropriators using a CPR change: at <k3$t 
some of the work ing rules used to organize appropriation and provision, 
the arena in which collective-choice decisions will be made may be a local 
coffeehouse, the meetings of a producers' co-op, or the meetings of an 
organization that has been set up specifical ly for the purpose of managing 
and governing this CPR and possibly others related to it .  If the appropri ­
ators 'lsing a CPR cannot change the rules used to organ ize operational 
choices, then the only arenas for col lective choice are external to rhe CPR 
appropriators. In such cases, chOices about the rules to be used wIll be made 
by government officials in bureaucratic structures, by elected representa­
t ives in local or nat ional legislatures, and by judges in judicial arenas. 

The relationships among arenas and rules rare ly involve a single arena related to a single set of rules. Most frequently, severa) collective-choice 
arenas affect the set of operational rules actually used by appropriators for 
making choices about harvesting and investment strategies in a CPR. Deci­
sions made in national legislatures and courts concerning access to all 
resources of particular types, when given legitimacy in  a local setting and 
enforced, are l ikely to affect the operational rules actually used in partic­
u lar locations. The relationsh ips among formal and informal collective­
choice arenas and the resulting operational rules are i l lustrated in Figure 
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2.3 . Similarly, formal and informal constirutional-choice processes may 
occur in local, regional , and/or national arenas. 

That the working rules used by appropriators may have multiple sources, 
and may include de facto as well as de jure rules, greatly complicates the 
problem of understanding behaviors and outcomes in particular locations 
and the problem of improving outcomes. The absence of national, formal 
laws regulating the appropriation from and provision of a CPR is not 
equivalent to the absence of effective rules. Over a long period of time, 
local appropriators may have devel oped working rules that constrain the 
entry to and use of a CPR. Such rules may or may not lead appropriators 
to manage their resource efficiently and fairly, but they wil l  affect the 
strategies that appropriators perceive 10 e� available to them and the 
resulting otl(comes. 

ST U D Y I N G  I N S T I T UT I � N S  I N  F I E L D  S ETTI N G S  
I n  the cao;es described i n  Chapters 3- .  4, and 5 ,  I present only a fraction of 
the detailed information to be found in the in-depth case studies from 
which I draw. A reader is justified in wanting to know how I approach the 
task of reading in-depth case materials and abstracting from them for the 
purpose of studying how individuals supply their own institutions, how 
they commit themselves to con for 11 to their own rules, and how they 
monitor each other's conformance to these rules. In general, I am relying 
on the method of institutional analysis that has been described elsewhere 
(Kiser and E. Ostrom 1982; Oakerson 1 986; E. Ostrom 1 986a,b) and 
applied in many papers, doctoral dissertations, and books (Blomquist 
1 988a-d; Gardner and E. Ostrom 1 990; Kaminski in press; V. Ostrom 
1989;  V. Ostrom, Feeny. and Picht 1988 ;  Sawyer 1 989; Schaaf 1 989; Tang 
1 989; Wynne 1988 ;  Yang 1987). 

The basic strategy i .. to icfrntify t:lose aspc:�cs of the phy6ic�lj cul turdl, 
and institutional setting that are likdy to affect the determination of who 
is to be involved in a situation, the actions they can take and the costs of 
those actions, the outcomes that can be achieved, how actions arc l inked 
to outcomes, what information is to be available, how much control in­
dividuals can exercise, and what payoffs are to be assigned to particular 
combinations of actions and outCOMes. Once one has al l  the: needed in­
formation, one can then abstract from the richness of the: empirical situa­
lion to devise a playable game that will capture the essence of the problems 
individuals are faci ng. 

To solve appropriation and provision problems, (or example, individuals 
must learn about the structure of the: physical s)'stem on which they jointly 
rely, about their own appropriation �nd use patterns, about the norms of 
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behavior that are followed in a community, about the incentives they will 
encourage or discourage as they change rules, and about how all of these 
factors will cumulatively affect their net benefits and costs over time. 
Individuals must assess what types of transactions costs will be involved in 
adopting various strategies within a set of rules or in changing those rules. If the analyst is to understand the srécture of the situation. the analyst 
must learn about the same set of variables. 

For the cases that I discuss in Chapter 3, I do not know what the 
structures of the situations were like before some appropriators in the mists 
of time began to experiment with various rules to allocate resource units 
and provisioning responsibilities. What I do know is that the appropriators 
in the "success" cases described in Chapter 3 were able to allocate resource 
units and at the same time avoid the conflict, uncertainty, and perceived 
unfairness of a poorly solved assignment problem, the overinvestment in 
appropriation effotå involved in an inadequately solved rent-dissipation 
problem, or the deterioration or destruction of the resources involved 
when provision problems remain unsolved. 

Obviously, I do not know if these appropriators reached optimal solu­
tions to their problems. I strongly doubt it. They solved their problems the 
way that most individuals solve difficult and complex problems: as well as 
they were able, given the problems involved, the informlltion they had, the 
tools they had to work with, the costs of various known options, and the 
resources at hand. I see my açk as one of learning about the structures of 
the problems they faced and why the rules they adopted seem to work. 

This means that I first try to understand something about the structure 
of the resource itself - its size, clarity of boundary, and internal structure. 
Then I try to discover the flow patterns involved in the reSOurce units: How 
much predicrabiliry is involved over time, aCrM!I $�('e, and in quantity? 
Given the economic circumstances of the appropriators, how reliant are 
they on the resource, and what arc the risks involved in various potential 
types of allocation schemes? Lastly, I rí to ascertain key attributes of the 
individuals: How many are involved ? What are their time horizons likely 
10 be? Are they involved in multiple activiries together? Are their interests 
roughly similar or heterogeneous? Have they established prior norms of 
behavior that can be drawn on (or pose a disadvantage> in trying to solve 
these problems? Then I examine the rules that they have devised and try to 
understand how they work by searching for the design principles that are 
involved and how these affect the incentives of participants. Given that the 
appropriators in thsÊ cases have engaged in mutual monitoring and gen­
erally have kept their commitments to follow their rules to a substantial 
degree, I rí to understand how they have been able to do this. 
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In Chapter 4, I use this framework again to identify the strucrure of the 
siruation that existed before a group of appropriators attempted to change 
their rules to solve several interrelated provision and appropriation prob­
lems. Then I examine the process of devising new institutions, in order to 
address the question of the supply of instirutions. The "failure" cases in 
Chapter 5 are characterized by extreme rent dissipation, unresolved dis­
agreements leading to physical violence, or resource deterioration. The 
same framework is used to identfâ the variables that account for that lack 
of success in solving appropriation and provision problems. I again assume 
that the individuals involved tried  to do as well as they could, given the 
constraints of the situation. Thus, the problem is to identify what those 
constraints were, using the same framework for analysis. 

In the concluding potÛons of this study, I discuss how the findings 
derived from an analysis of these cases can be used to advance theoretical 
understanding of a theory of self-organized collective action (0 comple­
ment the existing theories of externally organized collective action: the 
theory of the firm and the theor,. of the state. 
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Analyzing long-enduring, self-organized, and 

self-governed CPRS 

A direct attack on several of the key questions posed in this book can be: 
launched by an examination of field settings in which ( 1 )  appropriators 
have devised, applied, and monitored their own rules to control the use of 
their CPRs and (2) the resource systems, as well as the institutions, have: 
survived for long periods of time. The youngest set of institutions to be 
analyzed in this chapter is already more than 1 00 years old. The h istory 01 
the oldest system to be: examined exceeds 1 ,000 years. The insritution5 
discussed in this chapter have survived droughts, floods, wars, pestilence , 
and major economic and political changes. We shall examine the organiza­
tion of mountain grazing and forest CPRs in Switzerland and Japan and 
irrigation systems in Spain and the Phi l ippine Islands. 

By indicating that these CPR institutions have survived for long periods u( lime, I do Ilot mean that their operational ruks have remained fixed 
since they were first introduced. All of the environmental settings included 
in this chapter are complex and have varied over time. In such settings, i t  would be almost impossible to "get ,he operational rules right" on the: first 
try, or even after several tries. These institutions are "robust" or in " in ­
stitutional equilibrium" in the sense defined by Shepslc. Shepsle (1989b, p .  
143) regards "an institution as 'essentially' i n  equil ibrium i f  changes trans­
pired according to an ex ante plan (and hence part of the original instiru ­
rion) for institutional change." In these cases, the appropriators designed basic operational rules, created organizations to undertake the operational 
management of their CPRs, and modified their rules over time in l ight of  
past experience according to their own collective-choice and constitu ­tional-choice rules. The cases in this chapter arc: particularl)· useful for gaining insight re-
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gard ing how groups of self-organized principals solve two of the major 
puzzles discussed in Chapter 2: the problem of commitment and the prob­
lem of mutual munitoring. (The problem of supply of institutions is ad­
dressed in Chapter 4.) The cor:tinuing commitmcnts of the appropriators to their institutions have been substantial in these cases. Restrictive rules 
have been establ ished by the appropriators to constrain appropriation 
activities and mandate provisioning activities. Thousands of opportunities 
have arisen in which large benefits could have been reaped by breaking the 
rules, while the expected sanctions were comparatively low. Steal ing water 
during a dry season in the Spanish huertas might on occasion save an entire 
season's crop from certain des:ruction. Avoiding spending day after day 
maintain ing the Philippine irrigation systems might enable a farmer to earn 
needed income in other pursuits. Harvesting i l legal timber in the Swiss or 
Japanese mountain commons would yield a valuable product. Given the 
temptations im'olved, the high levels of conformance to the rules in all 
these cascs have been remarkable. 

Sizable resources are investec in moniroring activities in these cases, but 
the "guards" are rarely Wexterllal "  agents. Widely diverse monitoring ar­
rangements are used. In all of chem, the appropriators themselves play a 
major role in monitoring each other's activities. Even though mutual mon­
itoring has aspects of being a second-order di lemma, the appropriators in 
these settings somehow solve this problem. Further, the fines assessed in 
these settings are surprisingly low. Rarely are they more than a smal l 
fraction of the monetary value that could be obtained by breaking the ru les . 
In the conclusion to th is chapter, I argue that commitment and monitoring 
arc 5trategical ly linked and that monitoring produces private benefits for 
the monitor as we)) as joint benefits for others. 

In explaining rhe robustness of these institutions and the resource SY5-
terns themselves over rime in environments characterized by h igh levels of 
uncertainty, one needs to search for the appropriate speci fic ity of under­
lying commonalities that may explain this level of sustainabiJity. Given the 
di fferences in cR\'ironmenrs and historical developments, one would hard­
ly expect the particular rules used in these settings to be the same. And they 
are not. Given the length of ti:ne that they have had for trial-and-error 
learning about operat ional rule$., the harshness of these environments as a 
stimulus toward improvement, and the low transformation costs in chang­
ing their own operational rules, one can, however, expect that these appro­
priators have "discovered" some underlying principles of good institu­
tional design in a CPR environment. I do not claim that the institutions 
devised ill these settings are in any sense "optimal!' In fact, given the high 
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levels of uncertainty involved and the difficulty of measuring benefits and 

costs, it would be exrremely difficult to obtain a meaningful measu re of 
optimality. · 

On the other hand, "I do not hesitate to call these CPR institu tions 
successful. In all instances the indhriduals involved have had conside rable 
autonomy to craft their own institutions. Given the salience of these CPRs 
to the appropriators using them, and their capacity to alter rules in light of 
past performance, these appropriators have had the incentives and the 
means to improve these i nstinltions over time. The Swiss and Japanese 
mountain commons have been sustained, if not enhanced, over the centu­
ries while being used intensively. Ecological sustainabi l ity in a fragile world 
of avalanches, unpredictable precipitation, and economic growth is  quite 
an accomplishment for any group of appropriators working over many 
centuries. Keeping order and maintaining large-scale irrigation works in 
the difficult terrain of Spain or the Phil ippine Islands have been simi larly 
remarkable achievements. That record has not been matched by most of 
the irrigation systems constructed around the world during the pas.t 2S 
years. Consequently, I have attempted to identify a set of underlying design 
principles shared by successful CPR institutions and to determine how 
those design principles affect the incentives of appropriators so that the 
CPRs themsc:lves and the CPR institutions can be sustained over t ime. 
When in Chapter 5 we discuss cases in which appropriators were not able 
to devise or sustain institutional arrangements to solve CPR problems , we 
shall consider to what extent the design principles used by appropriators 
in the "success" cases also characterize the "failure" cases. 

The cases discussed in this chapter also help us to examine two other 
questions. First, the CPR institution" relarp.ct to th� II(K (If pr('(arioY5 and 
delicately balanced mountain commons to provide fodder and forest prod­
ucts in Switzerland and Japan, in  particular, help us to confront the q ues­
tion of the presumed superiority of private-property institutions for most 
allocational purposes, and specifically those related to the uses of land. 
Although many resource economists admit that technical di fficuldes pre­
vent the creation of private property rights to fugitive resources, suc h as 
groundwater, oil, and fish, almost all share the presumption that the crea­
tion of private propetë rights to arable or grazing land is an obvious 
solution to the problem of degradation. Dasgupta and Heal (1 979, p. 77), 
for example, assert that when private property rights are introduced i n  
areas of arabic o r  grazing land, "the resource ceases to be common prop­
erty and the problem is solved at one stroke." 

Many property-rights theorists presume that one of two undesirable 
outcomes is likely under communal ownership: ( 1 )  the commons wiu be 
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destroyed because no one can be excluded, or (2) the costs of negotiating 
a set of allocation ru les will be excessive, even if  exclusion is achieved.1 On 
the contrary, what one observes in these cases is the ongoing, side-�y-side 
existence of prh'ate property and communal property in settings in which 
the individuals involved ha\'e exercised considerable control over institu­
tional arrangements anc. property rights. Generations of Swiss and Jap­
anese villagers have learned the relative benefits and costs of private · 
property and communal-property institutions related to various types of 
land and useS of land. The vil lagers in both sertings have chosen to retain 
the institution of communal property as the foundation (or land use and 
similar important aspects of village economies. The economic survival of 
these vi l lagers has been dependent on the skill with which they have used 
their limited resources. One cannot view communal property in these 
settings as the primordial remains of earlier institutions evolved in a land 
of plenty. If  the transactions costs involved in  managing communal prop­
erty had been excessive, compared with private-property institutions, the 
villagers would have had many opportunities to devise di fferent land­
tcnure arrangements for The mountain commons. 

Second, I have frequently been asked, when giving seminar presentaTions 
about the Swiss, Japanese, and Spanish institutions, if  the same de-sign 
principles are relevant for solving CPR problems in Third World setti ngs. 
The last case discussed in this chapter - the talljera institutions of the 
Philippines - provides a srrong affirmative answer to this question. All of 
the design principles prest-nt in the Swiss, Japanese, and Spanish caSe! are 
also present in the Philippi'¦e case. An analysis of the underlying similarities 
o( enduring CPR institutic·ns. though based on a limited number o( c�.ses. 
may have broadel .¦l'plkaTiotu. 

CO M M U N A L  T E N t R E  I N  H I G H  M OUNTA I N  M EA D O W S  
A N D  F O RESTSJ 

T6rbei, Switzerland 
Our first case concerns Torbel, Switzerland, a vil lage of about 600 people 
lcÐted in the Vispertal trench of the upper Valais canton, as described by 
Robert McC. Netting in a series of articles ( 1 972, 1 976) that were later 
incorporated into his book Baiancillg on an Alp ( 1 98 1 ). Netting ( 1972, p. 
1 33) identifies the most significant features of the general environmenl as 
u ( 1 )  the steepness of its slope and the wide range of microclimates demar­
cated by altitude, (2) the prevailing paucity of precipitation, and (3) the 
exposure to sunl ight." For centuries, Torbel peasants have planted their 
privately owned plots with bread grains, garden vegetables, fru it trees, and 
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hay for winter fodder. Cheese produced by a small group of herds men, 
who tend village cattle pastured on the communal ly owned alpine mead­
ows during the summer months, has been an important part of the local 
economy . 

Written legal documents dating back to 1224 provide information re­
garding the types of land tenure and transfers that have occurred in the 
village and the rules used by the villagers to regulate the five rypes of 
communally owned propetë: the alpine grazing meadows, the forests, the 
"waste" lands, the irrigation systems, and the paths and roads connecting 
privately and communally owned properties. On February 1, 1483, Tarbel 
residents signed articles formally establishing an association to achieve a 
better level of regulation over the use of the alp, the forests, and the waste 
lands. 

The law specifically forbade a foreigner (Fremde) who bought or otherwie  occu­pied land in Tarbel from acquiring any right in the: communal alp, common lands, 
or grazing places, or permission to fell timber. Ownership of a piece of land did 
not automatically confer any communal right (genossensehaftliches Rubt). The 
inhabitants currendy possessing land and water rights rsÊrved the power to decide: 
whether an outsider should e� admitted to community membership. 

(Netting 1 976, p. 1 39) 
The boundaries of the communally owned lands were firmly established 
long ago, as indicated in a 1507 inventory document. 

Access to well -defined common properry was strictly limited to citizens, 
who were specifically extended communal rights.4 As far as the sommer 
grazing grounds were concerned, regulations written in 15 17 stated that 
"no dLil.cn could send more cows to the alp than he COl,f¥ ft!t!d duri ng the 
winter" (Netting 1 976, p. 1 39).  That regulation. which Netting reports to 
be still enforced, imposed substantial fines for any attempt by villagers to 
appropriate a larger share of grazing rights. Adherence to this "winfering" 
rule was administered by a local official (Gewalthaber) who was authorized 
to levy fines on those who exceeded their quotas and to keep one-half of 
the fines for himself. The wintering rule is used by many other Swiss 
vi l lages as a means for allocat ing appropriation rights (frequently referred 
to as "cow rights") to the commons. This and other forms of cow rights are 
relatively easy to mon itor and enforce. The: cows arc all sent to the moun­
rain to be cared for by the herdsmen. They must be counted immediately, 
as the number of cows each family sends is the basis for determining the 
amount of cheese the famil)' will receive at the annual distribution. 

The village statutes are voted on by all citizens and provide the general 
legal authority for an alp association to manage the alp. This association 
includes all local citizens owning cattle. The association has annual meet-

62 



Analyzing IOl1g-e"d"ring CPRs 
ings to discuss generaJ rules and policies and eject officials. The ufficia ls 
h ire the alp staff, impose fines for misuse of the common property, arrange 
for distribution of manure on the summer pastures, and organize the 
annual maintenance w:>rk, such as bui lding And mainraining roads and 
paths to and on the alp and rebuilding avalanche-damaged corraJs (lr hms. 
Labor contributions or fees relared to the usc of the meadows usually a�c 
set in proportion to the number of cattle: sent by each owner. Trees that will 
provide timber for construction and wood for heating are marked by 
village officials and assigned by lot to groups of households, whose mem­
bers then are authorized to enter the forests and harvest the marked trees. 

Private rights to land arc wel l de\'eloped in Torbel and other Swiss 
vilJagcs. Most of the .Þeadows, gardens, grainfields, and vineyards are 
owned by various individuals, and complex condominium-type agreements 
arc devised for the fractional shares that sibJ ings and other relatives may 
own in barns, granaries, and multistory housing units. The inheritance 
system in Tarbel ensures that all legitimate offspring share equally in the 
division of the private: hoJdings of their parents and consequently in access 
to the commons, but family property is not divided until surviving siblings 
are relatively mature ��etting 1 972) . Prior to a period of population 
growth in the nineteentb century, and hence severe population pressure on 
the limited land, the level of resource use wms held in check by vllrious 
population-control meaiures such as late marriages, high rates of celibacy, 
long birth spacing, and considerable emigration (Netting 1 98 1 ). 

Netting ( 1 976, p. 140) dismisses the notion that communal ownership 
is simply an anachronistic holdover (rom the past by showing that for at 
least five centuries these Swiss villagers have been intimately familiar with 
the advantages and disadvantages ot both private and communal ,=enure 
systems and have carefully matched particular types of land tenure to 
particular types of land use. He associates five attributes to land-u!e pat· 
terns with the differences between communal and i ndividual land tenure. He agçes that communal forms of land tenure: are better suited :0 the 
problems that appropriators face when (1) the value of production per unit 
of land is low, (2) the frequency or dependability of use or y ield is low, (3) 
the possibility of improv:me:nt or intensification is low, (4) a large territory 
is needed for effective use, and (S) relatively large groups are required for 
capital-investment activi:ies. Sec Runge ( 1 984a, 1 986) and Gil les andJamt­
gaard (1 98 1 )  for similar arguments. 

Communal tcnure "promotes both general access to and optimum pro­
duction from certain types of resources while enjoining on the entire 
community the conservation measures necessary to protect these resources 
from destruction" (Netting 1976, p. 14S). Although yields are relatively 
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low, the land in T6rbeJ has maintained its productivity for many centuries. 
Overgrazing has been prevented by tight controls. The CPR not only has 
been protected but also has been enhanced by investments in weeding a nd 
manuring the summer grazing areas and by rhe construction and main­
tenance of roads. 

Netting is clear that TBrbel should not be considered the prototype for 
all Swiss alpine vil lages. A recent review of the extensive German literarure 
on common-property regimes in Swiss alpine meadows reveals consider­
able diversity of legal forms for governing alpine meadows (Picht 1 987). 
However, Netting's major findings are consistent with experience in many 
Swiss locations. Throughout the alpine region of Switzerland, farmers use private property for agriculmral pursuits and a form of common propetë 
for the summer meadows, forests, and stony waste lnnds near their private 
holdings. Four-fifths of the alpine territory is owned by some form of 
common property: by local villages (Geme;nden), by corporations, or by 
cooperatives. The re-maining alpine territory belongs either to the cantons 
or to private owners or groups of co-owners (Picht 1 98 7, p. 4). Some 
vi l lages own several alpine meadows and reallocate grazing rights to the use 
of a specific meadow every decade or so (Stevenson 1 990). 

In addition to defining who has access to the CPR, all local regulations 
specify authority rules to limit appropriation levels (Picht t 987). In most 
villages, some form of proportional-allocation rule is used. The proportion 
is based on (1 ) the number of animals that can be led over the winter,S (2) 
the amount of meadowland owned by a farmer, (3) the actual amount of 
hay produced by a farmer, (4) the value of the land owned in the valley, or 
(5) the mlm�r nf �hare!l owned in a cooperative . A few villa�cs allow all  
citizens to send equal numbers of animals to the summer alp (Picht 1 987, 
p. 13) .  Overuse of alpine meadows is rarely reported.' Where overuse has 
occurred. the combined effects of entry rules and authority rules have not 
sufficiently limited grazing practices, or else several villages have owned 
and used a single alp without an overarching set of rules (Picht 1 987, pp. 17-1 8 ;  Rhodes and Thompson 1 975 ; Stevenson 1 990),1 

All of the Swiss institutions used to govern commonly owned alp ine 
meadows have one obvious similarity - the appropriators rhemselves make 
all major decisions about the use of the CPR. 

The users/owners are the main decision making unit. They have to decide on all 
macters of importance and seem to have a considerable degree of autonomy. They 
can set up statutes and revise them. they can set limits for the use of the pastures and change them, they can adapt their organizational struaure . • • .  It can also be said that the user organizations are nested in a sct of larger organizations (village, 
Kantone, Bund) in which they are perceived as legitimate. (picht 1 987, p. 28) 

64 



Anal)zing long-enduring CPRs 
Thus, residents of TOrbcl and other Swiss villages who own communal land 
spend time governing themselves. Many of the rules they use, however, 
keep their monitoring and other transactions costs relatively low and re­
duce the potential for conflict. The procedures used in regard to cutting 
trees for timber - a valuable resource unit that can be obtained from 
communal forests - illustrate this quite wel l .  The fi rst step is that the vill age 
forester marks the trees ready to be harvested. The second step is that the 
households el igible to receive timber form work teams and equally divide 
the work of cutting the trees, haul ing the logs, and piling the logs into 
approximatc:ly equal stacks. A lottery is then used to assign particular stacks 
to the el igible households. No harvesting of trees is authorized at any other 
time of the year. This procedure nicely combines a careful assessment of the 
condition of the forest with methods for al locating work and the resuhing 
products that are easy to monitor and are considered fair by all partici­
pants. Combining work days or days of reckoning (where the summer's 
cheese is distributed and assessments are made to cover the costs of the 
summer's work) with festiv:ties is another method for reducing some of Ehe . 
COSts associated with communal managemenr. 

In recent times, the value of labor has risen significantly, thus represent­
ing an exogenous change for many Swiss vil lages. Common-propetë in­
stitutions are also changing to reflect dilEerences in relative factor inputs. 
Vil lages that rely on unaninity rules for changing their common-propÙë 
institutions are not adjusting as rapidly as are those vi l lages that rely on less 
inclusive rules for changing their procedures. 

Hirano, Naga;k�. and Yamanoka villages ill Japall 

In Japan, extensive common lands have existed and have been regulated by 
local village institutions for centuries. In an important srudy of traditional 
common lands in Japan, Margaret A. McKean ( 1 986) estimates that about 
1 2  million hectares of forests and uncultivated mountain meadows were 
held and managed in comnon by thousands of rural villages during the 
Tokugawa period ( 1 600-1867) and that about 3 million hectares are 50 
managed today. Although many vil lages have sold, leased, or divided th:ir 
common lands in recent times, McKean ( 1 986, p. 534) indicates that she 
has "not yet turned up an c"ample of a commons that suffered ecological 
destruction while it was still a commons" (McKean 1 982).' 

McKean provides both a general overview of the development of pre p­
er)� law in Japan and a specific view of the rules, monitoring arrangemelÁ, 
and sanctions used in three Japanese vil lages - Hirano, Nagaike, and 
Yamanoka - for regulating the commons. The environmental conditions of 
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the villages srudied by McKean are remarkably similar to those of Tarbel. 
The vil lages are established on· steep mountains where many microclimates 
can be distinguished. Peasants cultivate their own private lands, raising 
rice, garden vegetables, and horses. The common lands in Japan produce 
a wide variety of valuable forest produtÖ, including timber, thatch for 
roofing and weaving, animal fodder of various kinds, and decayed plants 
for fertil izer, firewood, and charcoal. The land held in communal tenure 
meets the previously cited five condirions that Netting posits as conducive 
to communal property rather than private property. 

Each village in earlier times was governed by an assembly, usually com­
posed of the heads of all the households that had been assigned decision­
making authority in the village. The basis for political rights differed from 
one village to another. Rights were variously based on cultivation rights in 
land, taxpaying obligations, or ownership rights in land. In some villages, 
almost all households had political rights and rights to the use of the 
commons.' In others, such rights were more narrowly hc:ld (McKean 1 98 6, p. 55 1 ;  Troost 1 985). 

Ownership of the uncultivated lands near a vil lage de\'olved from the 
imperial court to the villagcs through several intermediate stages involving 
land stewards and locally based warriors. National cadastral surveys were 
conducted late in the sixteenth cenrury at a time of land reform that 
assigned "most of the rights that we today consider to be 'ownership' of 
arable land to peasants who l ived on and culrivated that land" (McKean 
1 986, p. 537). Owners of large estates in the earlier s}'stems had employed agent$. in the various villages and authorized those agents to regulate access 
to uncultivated lands. As villages asserted their own rights to'these lands, 
they shared a dear image of which lands were private and which were held 
in common. They took the view that those lands held in common needed 
management in order to serve the long-term intercsts of the peasants 
dependent on them. 

In traditional Japanese vi l lages, the household was the smal lest unit of 
account, but the kumi, composed of several households. was frequently 
used as an accounting and distributional unit related to the commons. Each 
village contained a carefully recorded, defi ned number of households. A 
household could not subdivide itself into multiple households without 
permission from the vi l lage. Rights of access to the communally held lands 
were accorded only to a household unit, not to individuals as such . Con­
sequently, households with many members had no advantage, and con­
siderable disadvantages, i n  the ir  access to the commons. Population growth 
was extremely low (0.025% for the period 1 72 1-1 846), and ownership 
patterns within v il lages wcrc stable (McKean 1 986,  p. 5 5'. ) .  
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In addition to delinlit ing the ownership  status of all  lands. vil lage as­

semblies created detailed autl:oriry ru les spedfying in \'arious ways how 
much of each valued product a household could han'est from the commons 
and under what conditions . The rules used in  these villages. l ike those in 
rhe Swiss vi l lages, were tailored to the specific environment, to the: par­
ticular economic roles that various forest products played in the local 
economy, and to the need to minimize the costs of monitoring labor inputs, 
resource-unit outputs, and compliance with the rules.  A v i l lage headman 
usually was responsible for determining the date when the han'esring of a 
given product could begin.  For abundant plants, the date wou ld be selected 
simply to ensure that plants had matured and had propagated themselves. 
No limit was placed on the amount to be gathered. For scarce products, 
various harvesting rules were used. The rules for allocating w inter fodder 
for draft animals by one vi l lag;e from a dosed reserve are illustrative: 

_ . •  each k,In'; was assigned a zone according [0 an annua l rotation scheme, and 
each household had to send one, but only one adult. On the appointed day, each 
representative reported to the appropriate k"m; zone in the winter fodder com­
mons and waited for the temple bell as the signal to begin cutting. However, this 
grass was cut with large sickles, "nd since it would he dangerous to have people 
distrihuted unevenly around their kJlmi zone swinging sickles in all directions. the 
individuals in cach k"m; l ined up rogerher at one end of their zone and advanced 
to the other end, whacking in step with each other like a great agricultural drill 
team. The grass was left to dry . • .  and then two representatives from each house­
hold entered the fodder commons to tie the grass up into equal bundles. The haul 
for each kllmi was grouped togct:ler and thcn divided evenly into one duster per 
household. Each household was [hen assigned its cluster by lottery . 

(McKean 1 986, pp. 556 7) 
Villagers were required to perform collective work to enhance and main­
tain the yield of the commons, such as annual burn ing or specific cutting 
of timber or thatch. Each household had an obligation to contribute a share 
to such efforts: 

There were written rules about the obligation of each houschold to contribute a 
share to the collective work to .£aintain the commons - to conduct the annual 
burning (which invoh'cd cutting nine-foot firebreaks ahead of t ime, carefully mon­
itoring [he blaze, and occasional fire-fighting when the flames jumped the fire­break), ro report to harvest on mountain·opening days, or to do a spcÎfic cutting 
of t imber or thatch_ Accounts were kept abour who contributed what to make sure 
that no household cvaded its responsibilities unnoticed. Only illness, family trag­
edy, or the ahsence of able-bodied adults whose labor could be spared from routine 
chores were recognized as excuses for getting out of collective labor . . . .  But, if 
there was no acceptable excuse, punishment was in order. 

(McKean 1 986. p. 559) 
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Each of the villages also devised its own monitoring and sanctioning 
systems. Given that the moun�ain usually was closed, except for specified 
periods, anyone caught in the communally owned territories at other times 
obviously was not following the rules. Most of the vil lages h i red "de­
tectives" who daily patrol led the commons on horseback in groups of [wo 
looking for unauthorized users. In some villages, this position was con­
sidered "one of the most prestigious and responsible available to a young 
man" (McKean 1 986, p. 561 ). In other villages, all eligible males rotated 
into these positions 011 a regular basis. One vil lage that did not use formal 
detectives relied On a form of "citizen"s arrest," and anyone was authorized 
to repor[ violations. 

The written codes for each village specified a series of escalating penal­
ties for various violations of the rules to protect the commons, depending 
on the past behavior of the offender. An occasional infraction would be 
handled by the detective in a quiet and simple manner. "It  was considered 
perfectly appropriate for the detective to demand cash and sakI! from 
\'iolators and to use that as their own entertainment cache" (McKean 1 986, p. 56 1 ). In addition to the fines paid to the detectives, violators were 
deprived of their contraband harvest, their equipment, and their horses. 
The village retained the i l legal harvest. The rule-breaker had to pay a fine 
to the vil lage to retrieve equipment and horses. Fines were graduated from 
very low levels to extremely high levels to reflect the seriousness of the 
offense and the willingness of the culprit to make adequate and rapid 
amends. The most serious sanctions that could be and occasionally were 
imposed involved complete ostracism or ultimately banishment from the 
villl1se. 

Although the level of ru le compliance was very high, violations certainly 
occurred. McKean reports several types of infractions. Impatience with 
waiting for mountain-opening day was one reason. In the period just before 
the official opening of the commons for harvesting a particular plant, the 
detectives expected - and found - a higher level of infractions and were 
able to keep themselves well supplied with sake. 

A second reason for rule violation sometimes was genuine disagreement 
about the management decisions of a village headman. McKean i l lustrates 
this type of infraction in the following way: 

One former detective in Hirano, now a respected village elder, described how he 
had been patrolling a closed commons one day and came upon not one or two 
inréders but thitë. in:Ïuding some of the heads of leading households. It was not 
yet mountain-opening day. but they had entered the commons en masse to cut a 
particular type of pole used to build trellises to support garden vegetables raised 
on private plots. If they could not cut the poles soon enough, their entire vegetable 
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crop might be lost. and they belie'''ed that the vil lage headman had erred in setting opening ,lay later than these crop; required. (McKean 1 986. p. 565) 
In that inscance, fines were imposed, but the)' involved making a donacion 
co the \'iIIage school , rather than the usual payment of sak�. In her con ·  
clusion, McKean stresses that the long-term success of  these locally de­
signed rule systems indicates "t�ar it is not necc:ssar)' for regulation of the 
commons to be imposed coercively from the ourside" (McKean 1 986. p. 57 1 ), 

HUER'l"A I R R I G A T I O N  I N S T I T U T I O N S  
O n  May 29, 1 435, about SO  years before the residents o f  Torbel signed 
their (ormal articles o( association, 84 i rrigators sen'ed by the Benacher and 
Faitanar canals in Valencia gathe red at the monastery of St. Francis to draw 
up and approve formal regulae ions. Those regulations specified who had 
rights to water from these canals, how the water would be shared in good 
years as well as bad, how responsibilities for maintenance would be shared, 
what officials they would elect and how, and what fines would be levied 
against anyone who broke one of their rules. The canals themselves, like 
many others in the region, had been constructed i n  even earlier times. 
Many rules concerning the distribution of irrigation water were already well established in customary practices. Valencia had been recaptured from the Muslims in 1 238 - two centuries before that meeting of the Benacher 
and Faitanar irrigators. Some of t'¦e rules carried into medieval and modern 
practice were developed prior to that reconquest. 1 0  Thus, for at least 550 
years, and probably for close to 1 ,000 year�. f�rmers have continued to 
meet with others sharing the same canals for the purpose of specifying and 
revising the rules that they use, selecting officials, and determining fines 
and assessments. 

Given the l imited quantity of rain fall throughout this semiarid region 
and the extreme variation in rainfal l  from year to year, irs highly developed 
agriculture would not have been possible withour irrigation works bringing 
water to the farmers' fields. Wate r was never abundant in this region, not 
even after major canals were constructed. Given the high stakes, conflict 
over water has always been jusr beneath the surface of everyday life, 
erupting from time to time in fights between the irrigators themselves. 
between irrigators and their own c·fficials, and between groups of irrigators 
living in the lower reaches of the water systems and their upstream neigh­
bors. Despite this high potential for conflict - and irs actual realization 
from time to time - the institutions devised many centuries ago for govern-
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ing the use of warer from these rivers have proved adequate for resolving 
conflicts, al locating water predictably, and ensuring stabil ity in a region not 
normally associated 'with high levels of stability. Maass and Anderson 
(1 986) have devoted much efforr to studying the institutions used in the 
�
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hllertas (well-demarked irrigation areas surrounding or near towns) of 
Valencia, Murcia, Orihuela, and Alicante, and Gl ick ( 1970) has provided 
us with an authoritative study of the buerta of Valencia during the Middle 
Ages. 

Valencia 

Near the city of Valencia, the waters of the Turia River arc divided into 
eight major canals serving the 1 6,OOO-hectare buerta. The farms in Va­
lencia have always been small, but they have become extremely fragmented 
during the past cennary. Over 80% of the farms are less than 1 hectare, and 
few exceed 5 hectares (Maass and Anderson 1 986, p. 1 1 ). Most winters arc 
frost-free, and the summers are hot and sunny. Farmers are able to �.arvest 
two or three crops each year and concentrate largely on potatoes, onions, 
and a wide diversity of vegetable crops. Each farmer is free to select the 
cropping patterns he prefers. 

Given the low rainfall in Valencia itself, the extensive agriculture of this 
region wou ld not have been possible without effective use of the Turia 
River. The variation in the flow of the Tuna River has historically been 
quite high. Years of low water flow have been followed by years of ex­
tensive flooding. Until the: turn of this century, no dams had been con­
structed on the T uria River serv ing the Valencian hllerta. It was not until 
1951,  when the Generalisimo Dam was completed, with 228 mill ion cubic meters of storage, that substantial upstream storage was provided to reg­
ulate the extreme f1ucnaations in the river's flow. Some groundwater has 
been de\'eloped in the region to supplement the river's supply, but this has 
never been a major factor in the supply of irrigation warer. 

In Valencia, the right to water inheres in the land itself. Land that was 
watered before the time of the reconquest is specified as irrigated land 
(regad;II), and the remaining lands in these huertas are dry lands 
(seea). I ISome land is entitled to water only in times of abundance (ex­
tremales). The basic al location principle in Valencia is that each pi«e of regadiu land is entitled to a quantity of canal water proportionate to it.. .. size. 

In Valencia, the irrigators from seven of the major canals are organized 
into autonomous irrigation communities whose s)'ndic, 12 or chief exec­
utive, participates in two weekly tribunals. The Tribunal de las Aguas is a 
water court that has for centuries met on Thursday mornings outsid: the 
Apostles' Door of the Cathedral of Valencia. The many Islamic featules of 
its traditions ha\re led sd.olars to argue that the court evolved during the 
period of Islamic rule . l l lß proceedings are carried on without lawyeu , but 
with many onlookers. A presiding officer ql1estions those who are involved 
in a dispute and others who may be able to provide additional information, 
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and the members of the COU", excluding the synd ic whose canal is in­
volved, make an immediate decis ion regarding the facts of the case in l ight 
of the specific rules of the pa"icular canal. Fines and damages are assessed 
consistent with the rules of the pa"icular canal. The final decisions of the court are recorded, hut not the proceedings. After the cou" session, the 
syndics may also COR\'ene a second tribunal, which serves as a coordinating 
commitree encompassing all seven of the canals to determine when to 
institute operating procedures related to seasonal low waters or to discuss 
other intercanal problems. 

The farmers (heretrØ) who own lands eligible to receive water from each 
of these seven canals meet every second or third year to elect the syndic and 
several other officials for their canal. Besides his role in the two tribunals, 
the syndic is the executive officer of the individual irrigation unit. H is 
responsibilities include the basic enforcement of the regulations of h is own 
unit. He has the power to make authoritative physical allocations of water 
when disputes arise in the day-to-day administration of the waterworks, to 
levy fines, and to determine the order and timing of water deliveries during 
times of seVere shortages (subject to weekly review by the Tribuna l de las 
Aguas) . The syndic must own and farm land served by the canal. The synd ic 
usually has a smal l staff of ditch-riders and guards whom be appoints to 
help him carry out these assignments.14 

In med ieval times, the hereters a lso elected two or more inspecto rs 
(veedors) who were representatives of the communiry of irrigators and 
were to consult with the syndic about the daily operation of the cana l and 
assist in rendering physical judgments when conflicts between farmers or 
between a synd ic and a farmer erupted. In modern times, the hereters elect 
an executive committee (ju"ta de gobiemo) to consuh with the syndic until 
the next biannual meeting. The executive committee is composed of del­
egates from all of the canal's major service areas. Decisions about when to 
shut down the canals for annllal maintenance and how the maintenance 
work will be organized are made by the members of this committee of 
irrigators. 

The basic rules for allocating water are dependent on the decisions made 
by the officials of the irrigation community concerning three em'iron­
menta l conditions :  abundance, seasona l low water, and extraordina ry 
drought. In )'ears of declared abundance - a relatively infrequent event -
farmers are al lowed to take as much water as they need whenever water is 
present in the canal serving their land. 

The most frequent condition under which the canals operate is that of 
seasonal low water. When the low-water cond ition is in effect, water is 
distributed to specific farmers through a complex, rule-driven hydraulic 
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system. Each distributory canal is positioned in a rotation scheme in rela­
tion to the other distributory canals. U Each farm on a distributory canal 
receives water in  a set rotatio n order, starting from the head of the canal 
and culminating in the tail end of the cana l :  

O n  days when water i s  running i n  a lateral • . .  those farmers who want t o  irrigate 
will take it in turn p�, fumo), g::nerally in order from the head to the tail of the 
channel. Once a farmer opens his headgate, he takes all the water he needs, withou: 
any restriction of t ime; and he defines his own needs, principally in terms of the 
water requirements of the crops lie has choscn to plant. The only limitation is that 
he may not waste water. If a farmer fails to open his headgatc when thc water 
arrives there, he misscs his turn and must wait for the watcr to retllm to the fanr 
on the next rotation. When a lareral operates in rotation and all  users who wanl 
water at a given time cannot be eá·ed before the rotation passes to another lateral, distribution will begin. when wa:er returns, at the point where it previously ter· 
minated. (Maass and Anderson 1 986, p. 28) 
The basic elements of the tumo system are that (1) the order in which 
irrigators receive water is fixed, and (2) each farmer can decide how much 
water to take as long as water is not wasted. Consequendy, no irrigator can 
tell exactly when his turn will come, because that depends on the volume 
of water in the canal and the quantity needed by those ahead of him. On 
the other hand, each irrigator .�nows that he can take as much water as he 
needs when his mrn evenmall: .. comes. 

In periods of extraordinary drought, these procedures arc modified so 
that farms whose crops arc in the most need of water arc given priority over 
farms whose crops require less evater. At the beginning of a drought period, 
the farmers thcmselves are expected to apply water only to (hose crops in  
most need to shorten their turns in order to allow other farmers in need to 
obtain rhe scarce watcr. As a drought period continues, the syndic and his 
representatives take more and more responsibility for determining how 
long each farmer may have water, in light of the condition of the farmer's 
crops and the needs of others. In recent years, procedures to be used in 
extraordinary drought have been needed less frequently than in earlier 
times, because of the increased regulatory capacity of the Generalisimo Dam. Even so, an established procedure is in place for switching rule 
regimes when en\'ironmenral conditions change. 

The level of monitoring that is used in the huertas is very high. In this 
environment of water scarcity and risk, many temptations occur to take 
water out of rurn, or in some way obtain il legal water. As the time ap­
proachcs for a farmer to take his turn at the water, he will tend his fields 
near to the canal so that he can be prepared to open his own gate when the 
water arrives; if  not prepared, he misses his mrn entirely and must wait for 
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the next round. While waiting, it is relatively cas)' to warch whar those 
ahead of him are doing and watch the ditch-riders, whom he is paying. The 
ditch-riders patrol the canals regularly and arc watched over by the syndic. 
who can lose respect. and his job, if the allocation of water is not handled 
fairly and according to the farmers' rules. Cha1lenges to the actions of a 
syndic, a ditch-rider, or another irrigator can be aired weekly before the 
Tribunal de las Aguas, with many of the other farmers watching the con­
frontation with interest. The reciprocal monitoring relationships in Va­
lenda are shown in Figure 3.2. Given that everyone is watching everyone 
else, there is considerable potential for violence among irrigators and 
between irrigators and their agents. In medieval times, the norms rel ated 
to honor probably exacerbated the potentia l for conflict, and hereters 
"were will ing to fight in an instant if they felt that their water supply was 
jeopardized in any way" (Glick 1 970. p. 70). The actual violence never 
approached the potential. 

The survival of the books in which fines wcre recorded for the )'cars 1443 and 1486 for the nearly similarly structured huerta of Caste1l6n, 
some of the detai l  of which has been reproduced by Glick, provides a 
picture of the types of infractions discovered, the high level of monitoring 
undertaken, "nd rhe low level of actual fines during an earlier era .• , In 1443 
there were 44 1 fines assei¿cd ; in 1486 there were 499 fines (Gl ick 1 970, 
p. 54). The similarity in  the distributions of offenses and the numbers of 
fines for these two periods more than 40 years apart testifies to the stability 
of the system. Guards assessed fines at a rate of more than one per 
day . I 'About two-thirds of the actions were initiated by the guards. and the 
remaining third by (armers. Forty-two percent concerned infr4�rions that 
clearly were motivated by the temptation to obtain water not legally avail­
able to the farmer (taking forbidden water, stealing water, install ing or 
undoing canal checks illegally, taking water b)' force, irrigating wit hout 

Trlbunel +-1 ----_J sYndiCS� de los Agues 

Execul ly,  

. /��"' .. Dl tcn-rlders .... -----+1 Irrigators 
Figure 3.2. Parrerns uf monitoring and a"ountabilif)' among kc)' a.:ror5 in the Valencia 
h,,NiI. 

74 



Anal),zitlg long-enduring CPRs 
right). The remainder of the infractions related to actions that caused harm 
to others (flooding a road or a fallow field, waning water) and were also 
forbidden by the: communicy. Farmers were held publici)' accountable :or 
the errors they committed t'¦at caused harm to others. Two-thirds of those 
fined in a year were "one-r:me oUenders" and were not mentioned again 
in  the fine book. Of those who were repeaters, 4 1 %  were involved in  two 
actions, 25% in three, 1 5% in four, 8% in  five, and 1 2(}b in more than fi ve 
(Glick 1 970, p. 59). 

Sufficient dara exist to estimate the rate of conformance (0 the rules for 
Castellon. There were app:oximately 1 ,000 heanhs in Castd l6n in me 
fifteenrh century cr. P. Glick, personal communication) . I f  the rotatbn 
s}'stem took aboUl rwo weeks, each of the rough ly 1 ,000 i rrigators wodd 
have had about 25 opportllnities during the year to take water i l legally. 
Thus, approximately 25,0(10 opportunities for theft occurred, as con­
trao;ted to 200 recorded instances of illegal taking of water. That would 
give a recorded infraction rue of 0.008. One must assume that the guards 
did not detect all in fraction!.. One could double, trip le, or even quadrurle 
the recorded rate, however, and sti l l  have a remarkable conformance rate ."  

Although the conformanc: rate was h igh, about one-third of the hereters 
would have had one encou:uer with a guard at some t ime during a ("II  
year. I'  Consequently, information about . the extensive monitoring was 
regularly conveyed to irrigat:�s. We do not have as detai led a picture of the 
enforcement patterns in modern times, but both the number of ditch-riders 
employed and the necessicy of holding a weeki)' court session lead one to 
suspect that high enforcement levels have been required to dampen the 
ever present temptation to steal water, a3 wel l  as the potential for illlCI ­
farmer conflict and violence . The stability of this system has been achieved 
in spite of personal temptati ons to cheat and engage in violent behavior. 

The books of fines also reveal that even though the syndic received 
two-thirds of the fine (the other third going to the accuser) and the author­
ized levels for fines were set high, the actual fines assessed "were very low 
(a few pennies at the most) and also variable, depending on the gravi)  of 
the offense, on general ecc nomic conditions, and probabl y  on the in­
dividual's abilicy to pay" (Glick 1 970, p. 56) . Glick commen ts that this 
introduced some flexibility into the relatively rigid rotation sYStems. From 
time to time, the cost to a farmer of waiting for his next legal turn to receh'e 
water, as contrasted to stea ling water available in the canal, would be 
extraordinarily high. Because the fines actual ly assessed were kept rela­
tively low, the guards did not deeply antagonize the farmers, who genera!: )' 
adhered to the rules. A farmer would suffer some humiliation if detected 
cheating, but the monetary :fine for cooperative farmers would be quite 
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low. Assessing harsh punishment to someone who usually follows the rules, 
but in one instance errs' in the face of a desperate situation, can engender 
considerable antagonism and resentment (Oliver 1980). 

Only rarely did farmers engage in ongoing harassment of one another. 
Glick notes one "particularly fractious individual" who made 5 accusations 
of theft and was himse l f  simi larly accused 13  times during 1486;  10 of the 
1 8  inc:idcnts were conflicts between members of two families. But such 
cases are extremely rare in the archival data, and tbe absence of chronic 
conflict between farmers is considered by Glick to be "a tribute to both the 
efficiency of the distribution system and the vigi lance of the guards" (Glick 
1970, p. 64) .20 

MflrcUl and Orihllela 

The Segura River runs from west to cast as it approaches the Mediter­
ra-�an, flowing first through the buena of Murcia and then through the huerta of Orihuela. Of the 13,300 farms included within the service area 
of the h" erta of Murcia, 83% arc less than a single hectare . Of the 4,88 8 
farms in the "uerta of Orihuela. 64% are less than a single hectare, and 
86% are less than 5 he<!bttes. As itl Valencia, water rights in Murcia and 
Orihuela arc tied to the land. Regadiu and seea lands were designated long 
ago and have remained stable for centuries. The quantity of rainfall in the 
huertas of Murcia and Orihuela is, on the average, considerably less than in Valencia, and it occurs with greater variation. The terrain in Murcia and 
Orihuela is more varied than the terrain in Valencia, and local procedures 
involve much more emphasis on the problem ot watering highlands and 
lowlands from the same canal. 

Each farmer is assigned a taJÎ, a fixed time period during which he may 
withdraw water. Thus, each farmer knows exactly when and for how long 
he may obtain water, but he docs not know exactly how much water may 
be avai lable at that time. The tanda procedure has some advantages over 
the tu.No procedure used in Valencia. Each farmer can plan his activities 
with a greater degree of certainty as to when he will be able to irrigate. Each 
farmer is more motivated to economize on the use of water within his own 
fields because he must make the decision how to allocate a l imited time­
slice of water to his own fields. On the other hand, the tamia procedure is 
itself quite rigid, particularly as farms are bought and sold, divided or combined. 

The officials of the irrigation community, in consultation with cicy of­
ficials, are responsible for declaring when there is insufficient water to 
continue the rC8ular tlÚd" prCKcdurc. When extraordinary low-w;!f!�r ("on-
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ditions are in effect, the officials of each community post a new schedule 
for each rotation of the season - approximately every two weeks - indi­
cating which crops will be given precedence and the schedule and spe::ial 
rules to be followed for the next rotation period. 

There are about 30 irrigation communities in Murcia, 10 in Orihucla, 
and several more that take from canals just below Orihuela .  In both huer­
tas, the communities employ guards, who most frequently come from the canal sections where they are employed and are nominated by the (armers of that setÌon. 

The guards pauol thc canal and report any violations of Ihc ordinanccs t:ley osÇrvc; act as witnesses whÏac one farmcr charges another with a violarion or 
Ihemsclves bring charges against farmers; and assist in Ihe distribulion of wa:er, 
frcquendy opcning and closing the principal canal checks and Ihe turnout gatt of 
the principal lalerals. ' (MaÔs and Anderson 1986, p. 80) 

The irrigation communities within both hllenas have formed huena­
wide organizations. The syndics of the canal communities of Murcia meet 
yearly in a general assembl:1 and elect members to an executive commis­
sion, in addition to approving an annual budget and taxes. The syndics of 
the canals in Orihuela meet in a general assembly of its huerla-wide orga­
nization every three years to elect a water magi$tratc, his Iieurcnant. ami a 
solicitor. The water magistrate presides at all assemblies within Orihuela. The hurÙa-wide agency performs atÌvities similar to those undertaken in 
Murcia. The city of Orihuela is hardly involved in irrigation activit�es 
within its limits. 

Both huertas have esrabli5hed water courts in which farmers can brbg chI¬B�" against ea;�h othor or in  which officials can .hhl�gt= II farmer with 
an offense. Murcia's water court - which has the fel icitous name of t:_e 
Council of Good Men (Con.Øjo de Hombres Buenos) - is composed of five 
canal s)'ndics and two inspe:tors. Because Murcia has 30 organited com­munities. the names of all syndics and inspectors for all sysrems arc placed 
in two bowls at the beginning of each year, and each month a new court 
is selected by lottery so that each aÑal wil l  be represented in an equitabae 
fashion. The Murcian court meets every Thursday morning in the City Hdl 
and is presided over by the mayor of Murcia (or his deputy), who vores 
only in case of a tie. Not only is the day of meeting simi lar to that i n  
Valencia, but the general procedures are the same: "oral, public, summrÚ, and cheap" (Maass and Anderson 1 986, p. 82). 

The water court in Orihuela has only a single judge, and its procedures 
differ substantially from those in Murcia and Valencia. Those who wish to  
bring charges against others do so to  an officer of the court. The person 
accused is then summoned to appear before the magistrate within a few 
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days. A sentence is imposed immediately if the person accused confesses to 
the charge. Otherwise. the magistrate tries to get those involved to come 
to an agreement that he CCln accept. 

Alicante 
Whereas the Segura and Turia rivcrs drain large watersheds, includi ng 
mountain rangcs where winter precipitation is stored in the form of snow 
and released later, the Monnegre River serving Alicante rises near thc sea 
and drains only a small area. The even greater shortage of water in this 
hurÙa, as contrasted to Valencia and Murcia-Orihuela, which themselves 
do not have an abundant supply of water, has affected the strategies that 
the irrigators in Alicantc have adopted. The basic water right in Alicantc is 
closer to that of Murcia than to that of Valencia. All water rights are to a 
fIXed time period. Originally, these time allocations were tied to land 
ownership. Shortly after Alicante was recovered from the Muslims, rights 
to withdraw water for fixed time periods were separated from ownership 
of land, and a market in these rights existed apan from the market for land. 
Alicante farmers took the initiative to construct the Tibi Dam in 15 94, 
which at times has led to greater involvement of national and regional 
authorities in the management of irrigation in AJic:antc than in Valcncia or 
Murcia-Orihuela. Local irrigators have sought out sti ll other sources of 
water, and that has involvcd thcm in extensive contractual arrangements 
with large-scale private water companies. 

The 3 ,700 hectares of huena land are divided among 2,400 farms, 63% 
of which are less than 1 hectare, and 93% of which are less than 5 hectares 
(Maass and Anderlion 1 '86, p. tO l ). AliCllllle farmers ha\'e adopted a 
mixed strategy of growing cereals and vegetables between rows of fruit and 
nut trees. Prior to the construction of the Tibi Dam, many owners of land 
sold their watcr rights to others or regularly rented their rights. Con­
sequently, a fixed quantity of water rights existed prior to construction of 
the dam, and those rights were traded independently of land transactions. 
Tibi Dam made avai lable twice as much usable irrigation water as the 
unregulated river had provided. The rights to the "new water" created by 
the Tibi Dam were assigned to owners of hurÙa land whose assessments 
paid for the dam.II The rights to the other half of the water supply - the 
"old water" - were held by those who had already acquired rights prior to 
construction of the dam. A new proviso was addcd to these rights that they 
could be sold or rented only to those who owned land eligible to receive 
new water. Consequently, the water rights could not be sold to individu als 
whose land lay outside the hurÙa. Although the rights to new water were 
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originally attached to the lanci . those rights were soon "rented" from time 
to time by farmers who did ,ot need all of their water for a particular 
rotation. 

Prior to a full rotation of water through the irrigation community's 
canals, a notice is posted by the syndicate providing information about the 
dates of the next rotation and the times during which "scrip" will be issued. 
Holders of both new and old water rights obtain scrip equivalent to their 
recorded water rights in denominations from one hour down to one-third 
of a minute. All scrip for Tibl water is fully exchangeable. Farmers who 
hold new-water rights, and rh.1s land within the h'lerta, rarely have suffi­
cient scrip to obtain enough water to irrigate their crops. They can pur­
chase scrip in three ways : at an informal market among holders of rights 
conducted on Sunday morning before a formal auction is held; at the 
formal auction; and on market days, when farmers arc congregating for 
trade. 

In the formal auction, the ir:igation community sells the approximately 
90 hours of water that it owns - water rights assigned to it by the irrigators 
in 1 926 to provide a regular income for the syndicate's operations.u The 
syndicate also sells any surplus scrip that was not cla imed by right-holders 
during the previous allotted time period. The minimum quantity of water 
offered in the formal auction i! a full hour. but the purchased scrip is fully 
divisible and negotiable. Considerable information is made available by the 
irrigation community to enable farmers to make intelligent choices. 

The ditch riders arc prsÆnt . • .  aad can tell a farmer when the water is likely to 
reach his propetë. The organization POSts on a bulletin board outside the tavern a current report of water storage in the reservoir. a full account of all water 
delivered In the previous rotation, inclUding the names of irrigators and the amounts of water delivered to each. and a full accounting of all warer sold at 
auction in the previous rotation, illduding the names of a ll successful bidders, the 
number of hours each purchased, and the prices paid. (Maass and Anderson 1 986, p. 1 1 6) 
A farmer who wants to i rrigate his land during a particular rotation tells his 
ditch-rider - who opens and closes all of the relevant control strutØres -
how much time he wishes to .1se. The ditch-rider, in turn, informs the 
farmer approximately when the water will be available. The farmer is supposed to pay the ditch-rider when water is delivered, but the practice 
is to allow a farmer lip to three days after a rotation has been completed . At that time, the ditch-rider's report of al l  water delivered and equivalent 
scrip must be turned in. Thus, farmers purchase scrip not only for future 
deliveries but also to covcr fully what they have uscd during the current 
rotation. The price of water is consequently higher toward the end of a 
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rotation than at the beginning of one.:u The price of water also varies in 
relation to the amount of water available. In years of abundan t rainfall, 
farmers need less irtigation water, and the price of Tibi water fal ls. In times 
of extreme drought, there may not be any water to distribute, and the 
auction will not occur until water is available. In periods of seasonal low 
water, the pricc of water may become very high and can be a source of 
considerable conflict between holders of old rights versus holders of new 
rights. Al icante farmers may also purchase water from several olher sour­
ces.14 

The organization of the irrigation community in Alicante diffcrs signif­
icantly from that for the bllertas discussed eadier. First, there is only one 
irrigation community for the entire huerta. Second, to vote in the general 
assembly of the community, a farmer must own 1 .8 hectares of land; to 
vote for the executive commission, 1.2 hectares of land; and to be eligible 
to serve on the commission, 3.6 hectares of land (Maass and Anderson 
1986, p. 1 17). Whereas a farmer must own a minimum of land to partici­
pate, the votes of farmers owning more land are not weighted to reflect 
differences in the amounts of land owned. The executive commission is 
composed of 1 2  representatives (sindicos) who serve four years each (half 
rotating every second year). One member from this body is selected as the 
director. 

The general assembly meets annually to approve the budget and taxes 
and to decide matters brought before it by the executive commission. 
Special meetings can be called when problems arise requiring action be­
tween the annual meetings. Both the executive commission and the as­
sembly have been extremely active in AJicante hl the repeated efforts to 
find new water and to attempt to develop better contractual arrangemenrs 
with the private firms using the community's canal to sell water in the 
hllerta. The regular expenses of the community are assessed against the 
holders of all water rights. Three rotations each year are designated as 
those during which regular taxes will be collected, and a right-holder must 
pay the assessment at the time of applying for scrip. Extraor.dinary ex­
penses, which at times have been quite high, are also assessed in the same 
manner, except that the payment is due at a di fferent set of rotations during the year. The commission employs an executive secretary, as well as all those who 
operate the control structures and deliver the water directly to rhe farmer. 
The ditch-riders open and close all farm headgates in Alicantc. The farmers 
do this themselves in Valencia and Murcia-Orihuela. The ditch-riders of 
Alicante, however, exercise less discretion in determining who shall receive 
water and when. One employee is given the responsibility of accounting for 
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the water that has left the regulating basins umil it reaches a dit-::h-rider, 
who is again accounrable for all of the water that is assigned to :lim. 

National authorities have exerted more control over irrigation matters in 
AJicante than in the oc her huerlas. A large structure, such as Tibi Dam, can 
be seized and used as a source of revenue and power by a rent-seeking ruler. 
Although Philip I I  die: not attempt to exercise control over the Tibi Dam 
when it was built, the dam was transferred to royal ownership for ;h cenmry 
in 1 73 9. When contml of the dam and responsibi l ity for distributing its 
water were returned to Al icante in 1 840, (armers did not win the right to 
select syndicate officers (or another 25 years. The Spanish Civil War also 
interrupted the control that farmers exercised over the irrigation s)·ndicate. 
It  was not until 1 950 that farmers again selected their own oflic.als. 

It should be noted t:lat the degree of freedom to devise and change their 
own institutions, successfully asserted by the irrigators of eastern Spain, 
was not typical of the Casti l ian part of Spain, whose far more centralized 
institutions were the major influences on the e"'olution of Spanish national 
institutions.2S By the end of the thirteenth century, the corles of the king­
dom of Aragon (roug�.Iy comprising Valencia, Aragon, and Catalonia) had 
"already secured the I=ower to legislate and even to l imit the: king's power 
to issue: legislation under certain conditions" (Veliz 1 980, p. 34). The cortes 
in Casti le, at the same time in hisrory, was seldom summoned. By the time 
the centralized monarchy based on the Castilian model came to dominate: 
Spain and Latin Amcri=a, the autonomy of the hçÙas was well established. 
The conrinuing wi l l ingness of the irrigators in these regions to stand up for 
their rights attests that rhey had greater autonomy than did those in other 
pans of Spain. One can only wonder if the course of history .n Latin 
America might have differed substan�ially if the Spanish monarchy estab­
lished by Ferdinand and Isabella had been modeled on Aragon and not on 
Castile.l' 

Maass and Anderson have conducted an interesting evaluation of the comparative efficiencies of the Spanish huertas and several systems operat­
ing in the western part of the United States. Without including the costs of 
water or the administ.Ótive costs associated with governing and managing 
the canals, they find t:lat the system that has evolved in Alicante enables 
farmers to be most efficient in using other input factors. The system devised 
in Valencia is the least efficient of the Spanish systems, with the Murcia· 
Orihuela systems commg in between. All of the systems generate positive 
benefits for the farmero they serve, and all have shown an amazing capacity 
to survive. In 1887, the Murcian historian Diu Cassou concluded 6at "the 
democratic and repre:!.entative character of the agricultural comoune of 
Murcia had shown a remarkable stabil ity, for a succession of very d ifferent 
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national political epochs had offered no serious obstacles to its continued 
function" (Maass al)d Anderson 1986, p. 83). A century later, Cassou's 
reflection remains valid. 

ZA NJERA I R R I GAT I O N  C O M M U N I TI ES 
I N  T H E  P H I L I P P I N E S  

The earliest recorded reference to the existing irrigation societies i n  the 
Jlocanos area of lIoc05 Norte in the Phi l ippines derives from Spanish priests 
writing in 1 630 (H. Lewis 1980, p. 153).  No serious effort has been made 
to determine if similar organizations were in existence before the Spanish 
colonial period, but it would not be unreasonable to assume that the 
modern zanier as are derived from a mixture of traditions, including that o( 
the Spanish. The most striking similarity between the huena and zaniera 
systems is in the central role given to small-scale communities of i.rrigators 
who determine their own rules, choose their own officials, guard their own 
systems. and maintain their own canals. The interaÚ organization of each 
zan;era has been tailored to its own history, and thus the specific rules in 
use vary substantially (Keesing 1962). In 1 979 there were 686 communal 
irrigation systems in Ilocos Norte (Siy 1 982, p. 25).27 

Zanieras have been established both by landowning farmers wanting to 
construct common irrigation works and by individuals organizing them­
selves so as to acquire land. The technologies used in za"iera systems are 
relatively crude and labor-intensive. The large number of operatin g  systems 
and the amount of labor put into these by farmers - tenants as well as 
landowners - have meant th�t t�chnological knowledge of how to con­
struct dams and other works has been widely shared. With this knowledge. 
it has been possible for enterprising tenant farmers to band together to 
construct an irrigation system on previously nonirrigated land in return for 
the right to the produce from a defined potÛon of the newly irrigated land. 

This type of contract - called a biang Ii daga or a "sharing of the land" 
- allows the landowner to retain ownership. Use rights are extended to the 
zanier a dependent on continued maintenance of the irrigation system. At 
the time of forming an association, each original participant in the U�njera 
is issued one membership share or atar. The total number of alars is set at 
that point.2• The share gives each member one vote and the right to farm 
a proportionate share of the land acquired by the zan;era, and it defines the 
obligation of the member for labor and material inputs. Each atar-holder 
is obligated to contribute one day·s work during each work season declared 
by the zanjera, plus a share of the material required at consrétÌon time. 
The system was thus developed as a mode of acquiring long-term usc rights 
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to land and the water to irrigate it  without prior accumulation of monetary 
assets. 

Each zanjera is laid out differently, but all that were set up by a biang Ii daga contract share an underlying pattern. The area is divided into three or 
more large sections. Each farmer is assigned a plot in each section. All 
members are thus in funda.mentally symmetrical positions in relation to one 
another. Not only do the: .. own rights to farm equal amounts of land, but 
they all farm some land h the most advantageous location near the head of the system, and some near the tail .  In years when rainfall is not sufficient 
to irrigate all of the fields, a decision about sharing the burden of scarcity 
can be made rapidly and equitably by simply deciding not to irrigate the 
bottom section of land. 

Several parcels are set aside for communal purposes. A few parcels, 
lcÐted at the tail end of the system, are assigned to officials of the associa­
tion as payment for their t-ervices. This syS[em not only provides a positive 
reward for services rendered but also enhances the incentives for those in 
leadership positions to try to get water to the tail end of the system. O ther 
lands arc retained to secure income for the zanjera itself. See the wOl k of 
Coward (1 979, 1 985) for a detailed description of this system. 

The members of each �njera elect a maestro as their executive officer, 
a eÖretary, a treasurer, and a cook.2' In the llltgtl' associations, they also 
select foremen and team leaders to supervise the construction activi ties. 
The maestro has the challenging job of motivating individuals to contribute 
many hours of physical ly exhausting labor in times of emergency, when 
control strucrures have been washed out, and for routine maintenance. 
Given the backbreaking effotå required during the mOnSoon season or 
during extremely hot weather, this motivational açk is of substantial pro· 
portions. The maestro is, of course, not dependent simply on his persuasive 
powers. Many real inducements and sanctions are built into these systems 
by the rules that zanjera members have constructed for themselves. 

To illustrate the task involved in governing these systems, we shall 
consider one of these systems - atØally, a federation of nine IÆnjeras - in 
more detail ,  based on the work of Robert Siy ( 1982). The Bacarra-Vintar 
federation of zanjera$ constructs and maintains a t OO-meter-long brush aÑ that spans the Bacarra-Vintar River, located on the northwestern tip 
of Luzon Island approximately SOO kilometers north of Manila. The un­
predictable and destructi'ie Bacarra-Vintar River drains the northeaslern pÕå of the provinces. During the rainy season each year, the river destroys 
the federation's dam, which is constructed of bamboo poles, banana leaves, 
aád, and rock. During some years the dam will be destroyed three or four 
iáes. 
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Figure 1.3 . Typicl� layout of tanjeT4 fields. (Allapted from Cow",d '979.) 

The hislories of the nine componen, .. nj-. like ,ha' of ,he federation 

i""lf. have nor been well p .... ",ed. Wha' is known is ,hat most of them 

were established independently and tried to consrruct and maintain their 

own diversion works from the river. The river has chagÓd oØrse sever.l 

times in its history. and at varioos times some of the .. nj""" have been cut 

off from their source of warer by such changes. Two of ,he .. n­Ó' were 

already """,iated during the nineteenth ecnrory and jointly constructed 
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one dam and canal. A formal agreement' dated 1906 was written when a 
third za"jera joined their federation. Other existing systems joined slowly 
through the 1 950s.  The last two zanjeras entered at the time of their 
formation (Siy 1 982, pp. 67-8). 

In  1 978 the federation formally incorporated as a private corporation in 
response to the 1 976 Philippine Water Code. which defined only in­
dividuals or "juridical persons" as eligible to obtain water rights. Given the 
history of litigation in the area (M. Cruz. Cornisr3, and Dayan 1 987). 
members of the federation wanted secure water rights in the name of the 
federation itself. rather than in the name of individual zanjeras. The heads 
of all the component zanjeras form the board of direcrors, with the maestro 
of the Surgui zanjera - one of the founding zanjeras - named as the 
president and chairman of the board. In 1 980 there were 43 t individuals 
who owned shares. or patå of shares, in at least One zanjera. Many mem­
bers were involved in more than one of the zanjeras. The smallest com­
ponent zanjera had 20 members. and the largest had 73 members (Siy t 982, p. 85). Each zanjera is responsible for its own financial and internal 
affairs and owes no financial obligations to the federation. 

The board of directors determines when the dam should be rebuilt  or 
repaired. Rebuilding takes about a week - somewhat more when the 
weather is unfavorable - and involves several hundred persons. Each 
zanjera is responsible for bringbg construction materials and providing 
work teams (and the cooks and food to feed them). Aher spending a day 
preparing banana and bamboo mas  work teams in heavy boats confront 
the swirling waters to begin pounding in the poles that form the foundation 
for the dam. Then the mats are woven around the poles and reinforced 
with sond and rock. 

Each of the five zanjeras with the largest numbers of alars provides one 
work team. The four  smaller associations form two work reams. As the dam 
is laid out, it is divided. by the use of a "flexible" rod. into seven sections 
that are roughly proportional to the sizes of the work teams and the 
difficulty of the terrain. This work assignment pattern allows each group 
to monitor the progress of other groups and engenders some spirited 
competition among them. The work of maintaining the main canal is also 
assigned in a similar manner. Work on distributory canals is organized by 
each zanjera, which has divided it5elf into smaller work teams called gun­
glos, composed of S to 1 0  members. Siy computed the total obligations (including work as well as attendance 
at meetings and celebrations) of VI"jera members to their own associations 
and to the federation for 1 980. The owner of a full  atar share of the Santo 
Rosario zanier a was obligated to contribute 86 days during 1 980 (the 
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largest obligation), whereas an owner of a ful l  share in the Nibinib �(Jnjera 
was obl igated to c:onn:ibute 32 days (the lowest) . The average across the 
federation was S3 days (Siy 1 982, p. 92). Given that some atars are held 
jointly by several farmers, the average number of days per working member 
is somewhat less - around 39 days for the year. 

In terms of the c:ontemporary schedule of $ days per week, this amounts 
to two months of work supplied without direct monetary payment.1oAbout 
1 6,000 man-days were supplied by members to their own �anjera or fed­
eration during the year.J 1  As Siy reflects, "there arc definitely few rural 
organizations in the developing world which have been able to regularly 
mobilize voluntary (sic) labor to such extent" (Siy 1 982, p. 95). U Given the rigorous and at times dangerous nature of the work, the level of attendance 
at these obligatory sessions is rather amazing.ll On average, members were 
absent somewhat over 2 days out of their required 3 9, mkÊng the: atten­
dance rate about 94%. Fines assessed for nonattendance were fully paid in 
five of the zanjeras, and only one of the �anieras had a substantial problem 
with the payment of fines (Siy 1 982, p. 98) .1" 

Over time, Vlnjeras face the problem of increased fragmentation of the 
original shares. A founding member with three sons, for example, may 
eÓ"eflth his plots to be distributed evenly among his sons, each of whom 
then assumes one-third of the obligations that their lather had to fulfi ll (and 
having acceSS to only one-third of the land). The individual zanjeras have 
responded to fragmentation in several ways. Some zanjeras appo int one 
person to be responsible for the fulfillment of alar responsibil ities so that 
the assc©iations do not have [0 monitor intra-atar work contributions or 
�hil"king. Some of the �ni.ras now r'�qll ire prior approval before a share 
is  sold or tenants are al lowed to work zanjera land. 
Prospe;×ive members are "screened," and made to understand the fuJI extent of 
their obligations to the zanjera before the transa;×ion or tenancy agreement is 
approved. In a few cÆæ, new members have been required to sign an agreement 
affirming their recognition of the zanjera's by-laws. These by-laws usually stipulate 
that erring members may be suspended or expelled from the zanjera, and their 
lands, conficÔted. (Siy 1 982, p. 1 0 1 )  
Given the great numbers o f  the landless population in the area, there i s  still 
fierce competition to gain access to land. 

Water-all©Ärion rules arc not quite as restrictive in these systems as are 
work-contribution rules. In general, the supply of water to the irrigation 
system is more than adequate to meet the needs of the farmers, given the 
current cropping patterns and soil types involved. When water is abundant, 
water flows throughout the entire system, and anyone can irrigate at will .  
When water is scarce, rotation systems are established among the unjeras, 
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and within zan;eras amc·ng the various distributory canals. During ex­
tremely dry periods, downstream zanjeras are allowed the full flow of the 
system for several nights in a row. After notification and agreement, the 
downstream zan;era sends its "mglos upstream to set up checks and :Iose 
turnouts. "Other memben 'stand guard' to ensure that such temporary 
control devices remain in place. Other groups attend to the actual delivery 
of water to individual paxels" (Siy 1982, p. 122). Precedence is given to 
parcels with the greatest Deed, and then a regular rotation system is estab· 
lished. 

Several of the downstream zan;eras harvest only one crop per year� but 
two crops are possible in the higher zanjeras. Siy presents clear evidence 
that it would be possible to reallocate water among the nine zanjeras ;0 as 
to increase the productivity of the lower zanjera lands without a loss in 
productivity by the head-end zanjeras (Siy 1982, pp. 122-45). On the other 
hand, the distribution of water is roughly proportional to the contributions 
of labor and materials and to alar shares. Thus, the three f.anjeras that 
contribute most of the lab·�r and materials (48%) receive 55% of the water, 
the three zanjeras that conuibute 30% of the labor and materials receive 
25% of the water, and the three tanjeras that contribute 22% of the labor 
and materials receive 20% of the water.3J 

From the perspective of technical efficiency, the system is not as efficient 
in its water-allocation scheme as it could be. Siy is, however, extremely 
careful to point out that many costs besides those of output forgone are 
involved in designing and running such systems: 

The costs may be in the form of the time and energy expended In deciding (In an 
acceptable arrangement or In adjusrtng to An exrernally-Imposed proce· 
dure .... For example, a shi-® in the distribution of water may necessitate a shift 
in the distrihution of obligations among zanicras. A zanjera that ends up rece.ving 
more water may then be required to conrribute a larger proportion of labor and 
materials for system maintenance in order to satisfy the demands for sharing 
obligations in proportion tc the increased benefits rc<teived. However, there is 
always the danger that the individual zaniera involved may not posØss the im­
mediate c,1pability to meet such requiremenrs, and, as such, these new demands on 
their resources may actually undermine the stability or solidarity of the whole 
organization. (Siy 1982, p. 146) 

The major criterion used by irrigation engineers to evaluate the pet for­
mance of an irrigation system is whether or not a system is technically 
efficient in the sense that water is allocated optimally to enhance crop 
production. The federation falls short in regard to this criterion, but it 
performs weU in regard to mobilization of personnel for construction and 
maintenance activities. The members of the federation perceive the albca-
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tion of water to conform to legitimate formulas that they have themseh'es 
devised, rather than to formulas devised by external experts. As we shall see 
in Chapter 5, when external experts, working without the participation of 
the irrigators, have designed systems with the primary aim of achieving 
technical efficiency, they frequently have failed to achieve either the 
hoped-for technical efficiency or the level of organized action required to 
allocate water in a regular fashion or to maintain the physical system itself. 

Because many members of the lower za1ljeras also patÛcipate in other 
zanjeras, many own lands that receive adequate or more than adequate 
quantities of water, thus offsetting those lands that arc left dry pan of the 
year. In a survey of zanjera members, respondents from the lower �anjera$ 
were more likely than members of upstream zanjeras to report a lack of 
water during part of the year. But when asked what Ihajor irrigation 
problems they faced, none "had anything to say about the way water was 
aJJocated or about the fairness of water distribution" (Siy 1982, p. 141,. 
The problem cited by 65% of the irrigators surveyed was the hardship 
associated with the annual damage to their dam. 

SIMILARITIES AMONG ENDURING. SELF-GOVERNING 
CPR TNSTITUTIONS 

Despite aU of the differences among the CPR settings described in this 
chapter - and substantial differences exist - all share fundamental similar­
ities. One similarity is that all face uncertain and complex environments. In 
the mountain commons, the location and timing of rainfall cannot be 
predicted. In the irrigation systems, erratic rainfall is again a major source 
uf ullct:rlaiIilY. WhC:ICa& lhe construction of physical works tends to reduce 
the level of uncertainty, it tends to increase the level of complexity in these 
systems. Irrigators must have practical engineering skills as well as farming 
skills. 

In contrast to the uncertainty caused by these environments, the popula­

tions in these locations have remained stable over long periods of time. 
Individuals have shared a past and expect to share a future. It is important 
for individuals to maintain their reputations as reliable members of the 
community. These individuals live side by side and farm the same plots year 
after year. They expect their children and their grandchildren to inherit 
their land. In other words. their discount rates are low. If costly invest­
ments in provision are made at one point in rime, the proprietors - or their 
families - are likely to reap the benefits. 

Extensive norms have evolved in all of these setÝngs that narrowly 
define "proper" behavior. Many of these norms make it feasible for in-



Analyzing long-enduring CP& 
dividuals to live in close interdependence on many fronts without excessive 
conflict. Further, a reputation for keeping promises. honest dealings, and 
reliability in one arena is a valuable asset. Prudent. long-term seJl-i nrerest 
reinforces the acceptan=e of the norms of proper behavior. None of these 
simations involves participants who vary greatly in regard to ownership of 
assets. skills, knowledge. ethnicity, race, or other variables that could 
strongly divide a group of individuals (R.Johnson and Libecap 1982). 

The most notable similarity of aU, of course. is the sheer perseverance 
manifested in these reSOIJrce systems and institutions. The resource systems 
clearly meet the criterion of sustainability. The institutions meet Shepsle's 
(1989b) criterion of institutional robustness, in that the rules have been 
devised and modified O'ier tilne according to a set of collecrive-choice and 
constitutional-choice rules. These cases were specifically selected because 
they have endured while others have failed. Now the task is to begin to 
explain their sustainability and robustness. given how difficult it must have 
been to achieve this record in such complex, uncertain. and interdependent 
environments in which individuals have continuously faced substnntial 
incentives to behave opportunistically. 

The specific operational rules in these cases differ markedly from one 
another. Thus, they cannot be the basis for an explanation across seltings. 
In the Japanese mountain commons, for example. appropriation rights and 
provision duties are assigned to established family units in a village instead 
of to individuals. In the Swiss mountains, appropriation rights and t=rovi­
sion duties are inherited by individual males who own private property in 
the village and remain citizens of the village. In eastern Spain, a farmer's 
right to irrilation water i� based on the parcel of land inherited, purchased, 
or leased, not on a relatic.nship to a village. In the Philippines. a corr.plex 
contract among long-term usurÛctuary right-holders determines r:ghts 
and provision duties. The rules defining when, where, and how an in­
dividual's allotted resourc� units can be harvested or how many labor days 
are required also vary considerably across cases. 

Although the particular rules that are used within these various settings 
cannot provide the basis for an explanation of the institutional robusmess 
and sustainability across these CPRs, part of the explanation that I offer is 
based on the fact that the particular rules differ. The differences in the 
patÛcular rules take into account specific attributes of the related phY$ical 
systems, cultural views of the world, and economic and political relatLon· 
ships that exist in the setting. Without different rules. appropriators could 
not take advantage of the positive features of a local CPR or avoid potential 
pitfalls that might be encountered in one setÝng but not others. 

Instead of turning to the specific rules, I rurn to a set of seven des.ign 
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principles that characterize all of these robust CPR institutions, plus an 
eighth principle us�d in the larger, more complex cases. These al'e listed in 
Table 3.1. By "design principle" I mean an essential element or condition 
that helps to account for the success of these institutions in sustaining the 
CPRs and gaining the compliance of generation after generation of appro­
priators to the rules in use. This list of design principles is still quite 
speculative. I am not yet willing to argue that these design principles are 
necesÔry conditions for achieving institutional robustness in CPR settings. 
Further theoretical and empirical work is needed before a strong assertion 
of necessity can be made. I am willing to speculate, however" that after 

Table J .1. Design principles illustrated by long-enduring 
CPR institutions 

1. Clearly defined boundaries 
Individuals or households who have rights to withdraw resource units from the 
CPR mUSt be dearly defined, as must the boundaries of the CPR ilgelf. 

2. Congruence between appropriatiun and provision rules and lcÐl condidons 
Appropriation rules restricting rime. place, technology, andlor quantity of 
resource units are telated to local conditions and to pro\'ision roks requiring 
labor. material. and/or money. 

3. Collective-choice arrangements 
Most individuals affected by the operational rules can panicipate in modifying 
the operational rules. 

4. Monitoring 
_ MORitors, who a�àveJy audit CPR wuwtions "nd appropril¯or beh.avior, arc 

accountable to the appropriators or arc the appropriators. 

S. Graduated santÌons 
Appropriators who violate operational rules are likely to be aseæsed graduated 
sanctions (depending on the seriousness and context of the offense) by other 
appropriatos� by officials accountable to these appropriators, or by buth. 

6. Conflict-åÔlution mechanisms 
Appropriators and their officials have rapid access to low·cost local arenas to 
åÔlve conflicts among appropriators or between appropriators and ofÏcials. 

1. Minimal recgÝition of rights to organize 
The rights of appropriators to devise their own institutions arc nOt challenged 
by external governmental authorities. 

For CPRs that fire parts of larger syst�ms: 
8. Nested enterprises 

Appropriation. provision. monitoring, enforcement. conflict åÔlution, and 
governance activities are organized In multiple layers of nested enterprises. 
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funher scholarly work is completed, it will be: possible to identify a set of 
necessary design principles and that such a set will contain the core of what 
has been identified here. J' 

For these design principles to constitute: a credible explanation for the: 
persistence of these epRs and their related institutions, I need to show that 
they can affect incentives in such a way that appropriators will be: willing 
to commit themselves to conform to operational rules devised in such 
systems, to monitor each other's conformance, and to replicate the: ePR 
institutions across generational boundaries. I shall discuss each of the 
design principles in rurn. 

Clearly defined boundaries 
1 Individuals or households who have rights to withdraw resource units 

from the CPR must be clearly defined, as must the boundaries of the CPR 
itself. 

Defining the boundaries of the ePR and specifying those authorized to use 
it can be thought of as a first step in organizing for collective action. So long 
as the boundaries of the resource andlor the specification of individuals 
who can use the resource remain uncertain, no one knows what is being 
managed or (or whom. Without defining the boundaries of the CPR and 
closing it to "outsiders." local appropriators face the risk that any �nefits 
they produce by their efforts will be reaped by others who have not 
contributed to those efforts. At the least, those who invest in the CPR may 
not receive as high a return as they expected. At the worst, the atÎons of 
others could destroy the resource itself. Thus, for any appropriators to 
have a minimal interest in coordinating patterns of appropriation and 
provision, some set of appropriators must be able to exclude others from 
access and appropriation rights. If there are substantial numbers of poten­
rial appropriators and the demand for the resource units is high, the 
destructive: potential should all be allowed to freely withdraw units from 
the CPR could push the discount rate used by appropriators toward 100%. 
The higher the discou1Ø rate, the closer the situation is to that of a one-shot 
dilemma in which the dominant strategy of all participants is to Overuse the 
CPR. 

Since the work of e�riacy-Wantrup and Bishop (1975), the presence of 
boundaries concerning who is allowed to appropriate from the CPR has 
been used as the singlE defining characteristic of "common-prope�" in­
stitutions as contrasted to "open-access" institutions. The impression is 
sometimes given that this is all that is necessary to achieve successful 
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regulation. Making this attribute one of seven, rather than a unique attri­
bute, puts its impotÓnce in a more realistic perspective. Simply closing the 
boundaries is not enough. It is still possible for a limited number of appro­
priators to increase the quantity of resource units they harvest so that they 
either dissipate all potential rents or totally destroy the resource (Clark 
1980). Consequently, in addition to closing the boundaries, some rules 
limiting appropriation and/or mandating provision arc needed. 

COllrÜence between approÙÓtion and provision rules and 
local conditions 

2 Appropriation rules restricting time, place, technology, and/or quantity 
of resource units are related to local conditions and to provision rules 
requiring labor, materials, and/or money. 

Adding well-tailored appropriation and provision rules helps to account 
for the perseverance of these CPRs. In a l l  these cases, the rules reflect the 
specific attributes of the panicular resource. Among the four Spanish 
huertas that are located in fairly dose proximity to one another, the specific 
rules for the various huertas differ rather substantiaUy.lt is only in the: one 
system (Alicante) where there has been substantial storage available since 
the consrÉction of Tibi Dam in 1594 that a water aucrion is held. At the 
rime of the Sunday morning auction, substantial information about the 
level of water in the dam is made available to the Alicante irrigators. 
C;nn!leqlJendy, they can know about how much water they will receive if 
they purchase an hour of water. In the systems without storage, water is 
strictly tied to the land, and some form of rotation is used. In Valencia, each 
farmer takes as much water as he can put to beneficial use in a defined 
order. Thus, each farmer has a high degree of certainty about the quantity 
of water to be received, and less certainty about the exact timing. In Murcia 
and Orihuela, where water is even more scarce, a tighter rotation system 
is used that rations the amount of time that irrigators can keep their gates 
open. Further, the rules attempt to solve the problem of gening water to 
a more diversified terrain than in Valencia. Subtly different rules are used 
in each system for assessing water fees used to pay for water guards and for 
maintenance activities, but in all instances those who receive the highest 
proportion of the water also pay the highest proportion of the fees. No 
single set of rules defined for all irrigation systems in the region could deal 
with the panicular problems in managing each of these broadly similar, but 
distinctly different, systems.S7 
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Collective-choice arrangements 

3 Most individuals affected by the operational rules can participate in 
modifying the operational rules. 

CPR institutions that use t�is principle are better able to tailor their rilles 
to local circumstances, because the individuals who directly interact with 
one another and with the pllysical world can modify the rules over time so 
as to better fit them to the specific characteristics of their setting. Appro­
priators who design CPR bstitutions that are characteriled by thc:se first 
three principles - clearly derined boundaries, good-fitting rules, and appro· 
priator participation in colle(."tive choice - should be able to devise a gcood 
set of rules if they keep the costs of changing the rules relatively low. 

The presence of good rules, however, does not ensure that appropriat':Jrs 
will follow them. Nor is the fact that appropriators themselves desigr.ed 
and initially agreed to the o?erational rules in our case studies an adequate 
explanation for centuries of compliance: by individuals who were not in­
volved in the initial agreem::nt. It is not even an adequate explanation for 
the continued commirment of those who were part of the initial agrecme:tt. 
Agreeing to follow rules ex ante is an easy �ommitmen[ to make:. Actually 
following rules ex post, when strong temptations arise, is the significant 
accomplishment. 

The problem of gaining compliance to the rules - no matter what their 
origin - often is assumed away by analysts positing all-knowing and all· 
powerful external authorities who enforce agreements. In the ÖÆs de­
�crihfd here, no external Ruthority has had sufÏdtmt prsÊnce to play any 
role in the day-to-day enforcement of the rules in use.J8 Thus, extenÓl 
enforcement cannot be used to explain these high levels of compliance. 

Some recent theoretical models of repeated siutations do predict that 
individuals will adopt contingent strategies to generate optimal equilibria 
without external enforcement, but with very specific information require­
ments rarely found in field setÝngs A elrod 1981, 1984; Kreps et a1. 1982; 
T. Lewis and Cowens 1983). In these models, participants adopt resolute 
srrategies to cooperate so bng as everyone elsc cooperates. If anyor.e 
deviates, the models posit that all others will deviate immediately and 
forever. Information about everyonc's strategies in a previous round is 
assumed to be freely availahle. No monitoring activities are included in 
these models, because information is presumed to be already available. 

It is obvious from our case studies, however, that even in repeated 
settings where reputation is important and where individuals share the 
norm of keeping agreements, reputation and shared norms are insufficier.t 

93 



Governing the commons 
by themselves to produce stable cooperative behavior over rhe long run. If 
they had been sufficient, appropriators could have avoided investing re­
sources in monitoring and sanctioning activities. In all of the long-enduring 
cases, however, active investments in monitoring and sanctioning activities 
are quite apparent. That leads us to consider the fourth and (ifth design 
principles: 

Monitoring 
4 Monitors, who actively audit CPR conditions and appropriator behav­

ior, are accountable to the appropriators or are the appropriators. 

G,aduated sanctions 

5 Appropriators who violate operational rules arc likely to be asscssed 
graduated sanctions (depending on the seriousness and context of the 
offense) by other appropriators. by officials accountable to these appro­
priators, or by both. 

Now we are at the crux of the problem - and with surprising results. In 
these robust institutions. monitoring and sanctioning are undertaken not 
by external authorities but by the panicipants themselves. The initial5am;­
tions used in these systems are also surprisingly low. Even though it is 
frequently presumed that participants will not spend the time and effort to 
monitor and aáction each other's performances, substantial evidence has 
been presented that they do both in these setÝngs. The appropriators in 
these CPRs somehow have overcome the presumed problem of the second­
unl!:l llilcullUli. 

To explain the investment in monitoring and sanctioning activities. that 
occurs in these robust, self-governing CPR institutions, the term "quasi­
voluntary compliance" can be useful, as applied by Margaret Levi (1988a, 
ch. 3) to describe the behavior of aìpayers in systems in which most 
taxpayers comply. Paying taxes is voluntary in the sense that individuals 
choose to comply in many situations in which they are not being directly 
coerced. On the other hand, it is "quasi-voluntary becausc the noncom­
pliant are subject to coercion - if they are caught" (Levi 1988a. p. 52). 
Taxpayers, according to Levi. will adopt a strategy of quasi-voluntary 
compliance when they havc 

confidence that (1) rulcrs will kcep thcir bargains and (2) the other c:onStinlcnts 
will keep theirs. Taxpayers are strategic actors who will cooperate only when they 
can expect others to cooperate as well. The compliance of each depends on 
the compliance of the others. No one perfers to be a "sucker." (Levi 1988a, p. 53) 
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levi stresses the cOIlting.Ñ't nature of a commitment to comply with rules 
that is possible in a repeated setting. Strategic actors are willing to comply 
with a set of rules, levi argues, when (1) they perceive that the co lit-Clive 
objective is achieved, and (2) they perceive that others also comply. levi is 
not the first to point to contingent behavior as a source of stable, long· term 
cooperative solutions. Prior work, however, had viewed contingent be­
havior as an alternative to coercionj sec, for example, Axelrod (1981, 
1984) and T. lewis and Cowens (1983). levi, on the other hand, "'iews 
coercion as an essential cOI,dit;on to achieve quasi-voluntary compliance as 
a form of contingent behavior. In her theory, enforcement increases the 
confidence of individuals that they are not suckers. As long as they are 
confident that others are cooperating and the ruler provides joint benefits, 
they comply wmingly to tax laws. In Levi's theory, enforcement is normally 
provided by an external n::ler, although her theory does not preclude c·ther 
enforcers. 

To explain commitment in these cases, we cannot posit external en­
forcement. CPR appropriators create their own internal enforcement to (1) 
deter those who are tempred to break mles and thereby (2) assure quasi­
voluntary compliers that Gthers also comply)9 As discussed in Chapter 2, 
however, the normal presumption has been th,Õ participants themselves 
will not undertake mutual monitoring and enforcement because such ac­
tions involve relatively high personal costs and produce public goods 
available to everyone. As Elster (1989, p. 41) states, "punishment almost 
invariably is costly to the punisher, while the benefits from punishment are 
diffusely distributed over the members." Gi\'en the evidence that in­
lÌvid"als monitor, then tbe rclativc costs and bellefit.s must have a. dif­
ferent configuration than that posited in prior work. Either the costs of 
monitoring are lower or the benefits to an individual are higher, or 
both. 

The costs of monitoring�re low in many long-enduring CPRs as a result 
of the rules in usc. Irrigation rotation systems, for example, usually place 
the two actors most concerned with cheating in direct contact with one 
another. The irrigator whc· ncars the end of a rotation turn would like to 
extend the time of his turn (and thus the amounr of water obtained). :Nhe 
next irrigator in the rotati:>n system waits nearby for him to finish, and 
would c\'en like to starr early. The presence of the first irrigator deters the 
second from an early stan, the presence of the second irrigator deters the 
first from a late ending. Neither has to invest additional resources in 
monitoring activities. Monitoring is a by-product of their own strong 
motivations to use their water rotation turns to the fullest extent. The 
fishing-site rotation s)'stem used in Alanya has the same characteristic (:lat 
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cheaters can be observed at low cost by those who most want to deter 
cheaters at that patÛcular time and location. 

Many of the ways 'that work teams are organized in the Swiss and 
Japanese mountain commons also have the result that monitoring is a 
natural by-product of using the commons. Institutional analysis that simply 
posits an external, zero-cost enforcer has not addressed the possibility that 
the rules devised by appropriators may themselves have a major effect on 
the costs, and therefore the efficiency, of monitoring by internal or external 
enforcers. 

Similarly, it is apparent that personal rewards for doing a good job are 
given to appropriators who monitor. The individual who finds a rule­
infractor gains sratus and prestige for being a good protector of the com­
mons. The infractor loses status and prestige. Private benefits are allocated 
to those who monitor. When internal monitoring is accomplished .as parr 
of a specialized position accountable to the other appropriators, several 
mechanisms increase the rewards for doing a good job or exposing slack­
ards to the risk of losing their positions. In the Spanish hurÙas, a ponion 
of the fines is kept by the guards; the Japanese detecth'es also keep the sake 
they collect from i11fractors:�o All of the formal guard positions are ac­
countable to the appropriators, and thus the monitors can be fired easily if 
discovered slacking 0((. Because the appropriators tend to continue mon­
itoring the guards, as well as each other, some redundancy is built into the 
monitoring and sanctioning system. Failure to d eter rule-breaking by one 
mechanism does not trigger a cascading process of rule infractions, because 
other mechanisms are in place. 

Cons ... qIlPonrly, the COStS and benefits of monitoring a set of rules are not 
independent of the particular set of rules adopted. Nor are they uniform 
in all CPR settings. When appropriators design at least some of their own 
rules (design principle 3), they can learn from experience to craft en­
forceable rather than unen forceable rules. This means paying anemion to 
the costs of monitoring and enforcing, as well as the benefits that accrue to 
those who monitor and enforce the rules. 

In repeated settings in which appropriators face incomplete information. 
appropriators who undertake monitoring activities obtain valuable infor­
mation for themselves that can improve the quality of the strategic decision 
the)' make. In most theoretical models, where contingent strategies are 
shown to lead to optimal and stable dynamic equilibria, actors are assumed 
to have complete information about past history. They know what others 
did in the last round of decisions and how those choices affected ou tcomes. 
No consideration is given to how this information is generated. In the 
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settings we have examined in this chapter, however, obtaining information 
about behavior and outcomes is costly. 

If the appropriators ac.opt contingent strategies - each agreeing to follow 
a set of rules, so long as most of the others fonow the rules - each one needs 
to be sure that others comply and that their compliance produces the 
expected benefit. Thus, a previously unrecognized "private" benefit of 
monitoring in settings in which information is cosrly is that one obtains the 
information necessary to adopt a contingent strategy. If an appropriator 
who monitors finds someone who has violated a rule. the benefits cf that 
discovery are shared by aJl who use the CPR. and the discoverer go: ns an 
indicarion of compliance rates. If the monitor does "01 find a violator, 
previollsly it has been presumed that private costs are involved without any 
benefit to the individual or the group. If information is not freely available 
about compliance rates. then an individual who monitors obtains valuable 
information from monitoring. The appropriator-monitor who watches 
how water is distributed to other appropriators not only provides a public 
good for all but also obtains information needed to make furure strategic 
decisions. 

By monitoring the behavior of others. the appropriator-monitor learns 
about the level of quasi-voluntary compliance in the CPR. If no c·ne is 
discovered breaking the rules. the appropriator-monitor learns that ethers 
comply and that no one is being taken for a sucker. It is then safe fe.r the 
appropriator-monitor to continue to follow a strategy of quasi-voluntary 
compliance. If the appropriator-monitor discovers a rule infraction. it is 
possible to learn about the particular circumstances surrounding the idrac­
tion. to participate in deciding the appropriate level of sanctioning, and 
lhen to decide wherhcr Ot' not to continue compliance. It an appropriator­
monitor finds an offender who normally follows the rules but in one 
instance happens to face a severe problem. the experience confirms what 
everyone already knows: There will alwa)'s be instances in which those 
who are basically committed to following the set of rules may succumb to 
strong temptations to bruk them. 

The appropriator-monLtor may want to impose only a modest sanction 
in this circumstance. A small penalty may be sufficient to remind the 
infractor of the importance of compliance. The appropriator-monitor 
might be in a similar situation in the future and would want some under­
standing at that time. E.-eryone will hear about the incident. and the 
violator"s reputation for reliability will depend on complying with the rules 
in the future. If the appropriator-monitor presumes that the violator will 
follow the rules most of lhe time in the furure. the appropriator-monitor 
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can safely continue a strategy of compliance:. The incident will also confirm 
for the appropriator-monitor the importance of monitoring e\'en when 
most others basically 'are following the rules. 

A real threat to the continuance of quasi-voluntary compliance can 
occur, however, if an appropriator-monitor discovers individuals who 
break the rules repeatedly. If this occurs, one can expect the appropriator­
monitor to escalate the imposed sanctions in an effon to halt future rule· 
breaking by such offenders and any others who might start to follow suit. 
In any case, the appropriator-monitor has up·to-date information about 
compliance and sanctioning behavior on which to base future decisions 
about personal compliance. 

Let us also look at the situation through the eyes of someone who breaks 
the rules and is discovered by a local guard (who will eventually tell 
everyone) or another appropriator (who also is likely to tell everyone). 
Being apprehended by a local monitor after having succumbed to the 
temptation to break the rules will have three results: (1) It will stop the 
infraction from continuing and may return contraband harvest to others. 
(2) It will convey information to the offender that someone else in a similar 
situation is likely to be cauglu, thus increasing confidence in the level of 
quasi-voluntary compliance:. (3) A punishment in the form of a fine, plus 
loss ol reputation Eor reliability, will be imposed. A large monetary fine 
may not be needed to rcturn an occasional offender to the fold of those 
who are quasi-voluntar)' compliers with the rules. A large monetary fine 
imposed on a person facing an unusual problem may produce resentment 
and unwillingness to conform to the rules in the future. Graduated punish­
ments ranging from insianificant fines all the way to banishment, applied 
in senings in which the sanctioners know a great deal about the personal 
circumstances of the other appropriators and the potential harm that could 
be created by excessive sanctions, may be far more effective than a major 
fine imposed on a first offender. 

(f quasi-voluntary compliance is contingent on the compliance rate of 
others, rhen the question is, What rate must be maintained to ensure that 
the commitment to comply will continue oyer time? Previous the oretical 
work has assumed that 100% is needed; but also see M. Taylor (1987, pp. 
89-90), who posits less than 100%. It is assumed rhat any infraction (or 
error) will trigger a relentless process: Everyone will resolutely punish the 
offender (and themselves) by breaking their previous agreement. Although 
these trigger·strategy models have the attractive theoretical property of 
stable equilibria, they do not describe the beha\'ior obsen'ed in our case 
studies (or any of the other cases I have read or observed in the field). 
Acceptable quasi-voluntary compliance rates that will lead appropriators to 
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continue their own quasi-voluntary compliance will differ from one setting 
to another and will  depc: nd on economic or other circumstances within the 
CPR. Tolerance for rule!! infractions may be very h igh during a depression, 
so long as the higher ra te appears temporary and not threatening to the 
survival of a CPR. This appears to have happened in one of the Japanese 
villages smdied by McI<.ean during the depression of the 19305: 

Almost all the vil lagers knew that almost all the other villagers were break. ng the 
rules: sneaking around the commons at night, cuning rrees rhat were larger than 
the allowed size, even using wood-cuning tools that were not permitted. This is 
precisely the behavior that could get a tragedy of the commons started, bu: it did 
not happen in Yamanaka. instead of regarding the general breakdown of nlh:s as 
an opportunity to become full-time free riders and cast caution to the winds, the 
violators themselves tried co exercise self·discipline out of deference to t� e pre­
servation of the commons, and stole from the commons only out of desperation. 
Inspectors or other witnesØs who saw violations maintained silence OUt of s)·mpa· 
thy for the violators' desperation and out of confidence that the problem was 
temporary and could not really hurt the commons. (McKean 1 986, pp. S6S-6) 
In other situations, the harm that a single infraction can inflict on others 
may be so substantial, and the potential for private gain so great, that '. 00% 
compliance is essential. McKean (1986, p. 565) describes a situation :n the 
village of Shiwa when it suffered a severe drought. The temptation to ":Jreak 
the dikes, in order to obcain water il legally, was so great for those serving 
as guards, as well as for the remaining farmers, that all adult males patrol­
led the dikes every night in mutual surveillance until the emergency was 
over. 

The fourth and fifth design principles - monitoring and graduated sanc­
tiuns - thus take their place as part of the contiguration of design principles 
that can work together to enable appropriators to constitute and recon­
stitute robust CPR institutions. Let me summarize my argument to this 
point. When CPR appropriators design their own operational rules (d:sign 
principle 3) to be enforced by individuals who are local appropriators or 
are accountable to them (design principle 4), using graduated sanctions 
(design principle 5) that define who has rights to withdraw units front the 
CPR (design principle 1) and that effectively restrict appropriation activ­
ities, given local conditions (design principle 2), the commitment and 
monitoring problem are solved in an interrelated manner. Individuals who 
think that a set of rules will  be effective in producing higher joint beriefits 
and that monitoring (ind._ding their own) will protect them against being 
suckered are willing to make a contingent self·commitment41 of the fol­
lowing type : 

I commit myself to follow the set of rules we ha\'e devised in all instances except 
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dire emergencies if the rest of those affected make a similar commitment and act 
accordingly. 

Once appropriators have made contingent self-commitments, the)' are then 
motivated to monitor other people's beha\'iors. at least from time to time. 
in order to assure themselves that others are following the rules most of the 
t ime. Contingent self-commitments and mutual monitoring reinforce one 
another, especially when appropriators have devised rules that te nd to 
reduce monitoring costs. We are now ready to discuss the sixth design 
principle. 

Conflict-resolution mechanisms 

6 Appropriators and their officials have rapid ac�ess to low-cost local 
arenas to resolve conflicts among appropriators or between appropria­
tors and officials. 

In theoretical models of rule-governed behavior, the rules that structure the 
strategies available to participants are unambiguous and are enforced by 
external, all-knowing officials. In field settings. applying the rules is never 
unambiguous, even when the appropriators themselves are the monitors 
and sanctioners. Evert such a simple rule as "each irrigator must send one 
individual for one day to help clean the irrigation canals before the rain}' 
season begins" can be interpreted quite differently by different individuals. 
Who is or is not an "individual" according to this rule? Does sending a 
child below age 10 or an adult above age 70 to do heavy physical work 
meet this rule? Is working for four hours or six hours a "day" of work? 
Does cleaning the canal immediately next to one's own tarm qualify for thiS 
community obligation? For individuals who are seeking ways to slide past 
or subvert rules, there are always \'arious ways in which they can "inter­
pret" a rule so that they can argue they have complied with the rule, but 
in effect subverting its intent. Even individuals who intend to follow the 
spirit of a rule can make errors. What happens if someone forgets about a 
labor day and does not show? Or what happens of the only able-bodied 
worker is sick, or unavoidably in another location? 

If individuals are going to follow rules over a long period of time , there 
must be some mechanism for discussing and resolving what constitutes an 
infraction. If some individuals are allowed to free-ride by sending less able 
workers to a required labor day, others will consider themselves to be 
suckers if they send their strongest workers, who could be using that time 
to produce private goods rather than communal benefits. Should that 
continue over time, only children and old people would be sent to do work 
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that would require strong adults, and the system would break down. If 
individuals who make honest mistakes or face personal problems that 
occasionally prevent them from following a rule do not have access to 
mechanisms that will allow them to make up for their lack of performance 
in an acceptable way, rules may come to be viewed as unfair, and con­
formance rates may declint. 

Although the presence of conflict-resolution mechanisms does not guar­
antee that appropriators wil l be able to maintain enduring institutions, it is 
difficult to imagine how an, complex system of rules could be maintair.ed 
over time without such mechanisms. For those cases discussed earlier, s:�ch 
mechanisms sometimes are quite informal, and those who are selected as 
leaders are also the basic resolvers of conflict. In some cases - sllch as the 
Spanish huertas - the potential for conflict over a very scarce resource is 50 
high that well -developed court mechanisms have been in place for cemu­
ries. 

Minimal reoÙn;tion of rig/)ts to organi�e 
7 The rights of appropriators to devise their own instirutions are not 

challenged by external governmental authorities. 

Appropriators frequently devise their own rules without creating formal 
governmental jurisdictions for this purpose. In many inshore fisheries, for 
example, local fishers devise extensive rules defining who can lise a fishing 
ground and what kind of equipment can be used. Provided the external 
governmental officials give .at least minimal recognition to the legitimacy 
of such rules, the fishers themselves may be able to enforce the ru: es 
themselves. But if external governmental officials presume that only they 
have the authority to set the rules, then it will be very difficult for local 
appropriators to sustain a rule-governed CPR over the long run.  In a 
situation in which one wishes to get around the rules created by the fishers, 
one may go to the external government and try to get local rules over­
turned. In Chapter 5 we shall examine several cases in which this design 
principle is not met. 

Nested enterprises 
8 Appropriation, provision, monitoring, enforcement, conflict resolution, 

and governance activities are organized in multiple layers of nested 
enterprises. 

All of the more complex, enduring CPRs meet this last design principle. In 

1 01 



Governing the commons 

the Spanish hurÙas, for example, irrigators are organized on the basis of 
three or four nested levels, all of which are then also nested in local, 
regional, and national governmental jurisdictions. There are two djsrinct 
levels in the Philippine federation of irrigation systems. The problems 
facing irrigators at the level of a tertiary canal are different from the 
problems facing a larger group sharing a secondary canal. Those, in turn, 
are different from the problems involved in the management of the main 
diversion works that affect the entire system. Establishing rules at one level, 
without rules at the other levels, will produce an incomplete system that 
may not endure over the long run. 

In the last part of this chapter I have identified a set of design principles 
that characterize the long-enduring CPR institutions described in the first 
part. I ha\'e also attempted to examine why individuals utilizing institu­
tional arrangements characterized by these design principles will be moti­
vated to repl icate the institutions over time and sustain the CPR to which 
they are related. We shall continue to discuss these design principles 
throughout the remainder of this study. In the next chapter we shall 
examine how individuals supply themselves with new institutions to solve 
CPR problems. 

1 02 



4 

Analyzing institutional change 

In the preccding chapter I examined institutions for governing CPRs in 
which appropriators have devised governance systems that have survived 
for long periods of time in environments charactcrized by considerable 
uncertainty and change. A1though the particular problems involved in 
governing mountain commons vary from those involved in governing ir­
rigation systems, all of these long-enduring institutional arrangements have 
shared commonalities. These cases clearly demonstrate the feasibility (but 
obviously not the likelihood) of robust, self-governing institutions for 
managing complex CPR situations. but the origins of these systems are lost 
in time. It is not possible to reconstruct how earlier users of Swiss alpine 
meadows. Japanese mountain commons, the Spanish huertas, or the Phil­
ippine zan;eras devised rules that have survived such long periods. We do 
not know who originated or cpposed various proposals. or anything abou: 
the process of change itself. 

A srudy of the origins of institutions must address the problem of suppl)' 
raised in Chapter 2. As Bates (1 988) points out, the presence of collectivE 
benefits as a result of designing new institutions is itself a second-ordeJ 
collective dilemma. A proposed new institution "is subject fO the very 
incentive problems it is suppc>sed to resolve" (Bates 1 988, p. 395). Many 
questions need to be addressed. How many panicipants were involved ? 
What was their internal grou� structure ? Who initiated action ? Who paid 
the costs of entrepreneurial activities? What kind of information did par­
ticipants have about their situation ? What were the risks and exposures of 
various participants? What broader institutions did prÕicipants use in 
establishing new rules? These questions are rarely answered in the ex­
tensive case-study literature describing behavior within ongoing institu­
tional arrangements. Once a set of rules is in place, the incentives facing 
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appropriators are enrirely different from the incentives that faced an earlier 
set of appropriators when confronted with severe appropriation or provi­
sion suboptimalities. 

In this chapter, the origins of a set of institutions to manage a series of 
groundwater basins located beneath the Los Angeles metropolitan area are 
examined. Louis Weschler and I did extensive fieldwork in these areas 
during the late 1 9505 and early 1 9605, when many changes were occurring 
(E. Ostrom 1 965 ; Weschler 1 968). We attended meetings, read internal 
memoranda, and interviewed participants to obtain information about the 
strategies of groundwater producers to organize voluntary associations, to 
undertake l itigation, to create special distritÖ, and to constitute a compleX" 
public-private governance system to regulate their basins. Recently, Wil­
liam Blomqu ist (1 987a, 1 988a-e) has expanded the number of ground­
water basins studied and updated the available information. For these 
groundwater basins, we have a good understanding of rhe processes in­
volved in changing the rules, and sufÕcient rime has elapsed to allow us to 
evaluate the stabil ity and efficiency of the results obtained in using these 
rules to govern and manage these basins. In this chapter we examine the 
processes of changing the rules in three basins (Raymond, West, and Cen­
tral) that have relied on negotiated settlemenrs of water rights as a key 
c:lcment in the transformation of their simarion. I See Figure 4 . 1  for a map' 
of the area. 

T H E  CO M P ET IT I V E  P U M P I NG R A C E  

The setting 

In an earlier geologic era. rivers and streams draining the mountains sur­
rQl,"ding wh�t h:tl' now <�t'omp. rhp. ' .nil An8f!le� mp.trnrnli: n :lr(,:1 I�id 
down wide and deep bands of sand and gravel that were then partially 
overlaid by hard layers of clay. The former streambeds are now deep, 
water-bearing strata that can be thought of as underground reservoirs. 
These reservoirs are replenished by the rains that fall in the foothills and 
upper valleys and, to a more limited extent, by precipitation and drainage 
on the flat coastal plain itself. 

In a semiarid region such as Los Angeles, groundwater basins are ex­
tremely valuable when used in conjunction with surface supply systems. 
First. they are sources of inexpensive and high-quality water, as compared 
with the cost of impoÛâg water from long distances. In 1 985, the Metro­
politan Water District charged 5240 per acre-foot (the volume of water 
that would cover one acre of land with one foot of water) as the wholesale 
price for imported water from northern California and from the Colorado 
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River. The cost of pumping groundwater in the Los Angeles area average:d 
around $ 1 34 per acre-foot - a saving of more than $100 per acre-foot. I f  
the 282,458 acre-feet of  groundwater that were pumped in 1985 from the 
three basins discussed in this chapter had been replaced with surface water, 
it would have cost the industrial users, the: urban households, a nd the 
irrigators at least $28 million more per year.1 

The value of the basins as sources of water supply is overshadowed, 
however, by their even greater value as natural storage vessels that can 
retain water for use during periods of peak demand.3 Every surface-water 
system must have available some type of short-term storage so that it can 
rapidly meet the accelerated demands of water users that occur at lHegular 
intervals during each day and each week, and during the course of a year. 
The current consréction costs for a water tower in the Los Angeles area 
average around $57,500 per acre-foot (Blomquist 1 987a). The minimum 
amount of short-term storage recommended by the relevant engineering 
standards is 16% of the total water used in an area. In the area of the West 
Basin, with an annual demand for waler of 327,435 acre-feet, storage 
reservoirs that could hold 52,400 acre-feet would be required if the basin 
were not available for this purpose. The replacement costs for this single 
basin would be about $3.01 billion. The loss of all the groundwater basins 
underlying the Los Angeles metropolitan area would be an economic disas­
ter 01 major proportions. 

Groundwater basins can be: destroyed by overextraction and/or pollu­
tion. If more water is withdrawn per year than the average leveL of re­
plenishment (referred to as the safe yield of a basin), eventually the gravel 
and sand in the water-bearing strata will compact so that they cannot hold 
as much water as they formerly did. If a groundwater basin is located near 
the ocean, and its water level is drawn down below sea level, saltwater 
intrusion wall occur along the coast. Wells along the coastline must be 
abandoned. If intrusion is not halted, eventually the entire basin will no 
longer be usable as a source of supply or for its storage capaci)�. Over­
extraction threatened all of the groundwater basins in this region until 
institutional changes were in itiated by those affected. 

The logic of the water-rights game 
Overextraction was the logical outcome of the way groundwater rights 
were defined prior to the institutional changes described in this chapter. 
Water rights in California had been defined on the basis of whether a 
producer owned the overlying land and used the water on that land (an 
overlying landowner) or used the water to serve areas other than land 

106 



Analyzing institutional change 

owned by the water producer (an appropriator). Under the common law, 
an overlying landowner held a riparian right to the "full flow" of the water 
supply underlying his or her land (Nunn 1985). In a region of exrÙme 
scarcity of water, the common law does not provide secure rights for an 
overlying landowner. Water underlying any parcel of land (e.g. ,  pared A) 
can be siphoned to a neighxxr's land if the neighbor withdraws water more 
rapidly than docs the owner of parcel A. In KAtz v. Walkinshaw [ 141 Cal. 
1 16, 74 P.  766 ( 1 903)], the doctrine of "correlative rights" was developed 
to replace the strict interpretation of riparian rights. That doctrine beld 
that in times of shortage. I f the court was called on to adjudicate am:lng 
competing interests, the court would treat all overlying owners as cor­
relative and coequal owne:s. In times of scarcity, each would gain a pro­
portionate share of the aëer rather than an absolute share of the warer. 
That docrrine was modified somewhat in San Bernardino II. Riverside [186 
Cal. 7 (1 921 )], in  which overlying landowners were limited to taking only 
water that they could put to "beneficial" use. 

Thus, overlying landowners facing only other overlyi ng landowners 
knew that if they went to court to settle a dispute over water rights during 
a time of shortage, they would all share propotÛonately in any cutback in 
the toaà water available to them. In most groundwater basins, however, 
overlying landowners faced other water users called "appropriators." 

whose claim to water was on a different basis than that of an overlying 
landowner. Appropriators :öumped groundwater to be used on land not 
owned by those withdrawing the water. Most private and public wa:er 
compan ies were legany classified as appropriators. because the water they 
pumped was used by their customers, not by the water companies them­
selves. Nonoverlying landowners were allowed, if not encouraged, by the 
appropriative-rights doctrines made pan of the statutory law in .872 to 
withdraw "surplus water" or water that was not being put to beneficial use 
by the overlying landowners. The key elements in defining the rights of an 
appropriator had to do with 

1 when the appropriator began to withdraw water from the source. 
2 how much water was actually put to beneficial use, and 
3 whether or not the use was continuous. 

Under the doctrine of "first :n time, first in right," appropriators acquired 
rights depending on their hi story of use. Among appropriators, a COUM­
reso lved conflict over a scarce supply would exclude use by the most junior 
appropriator, and then the next most junior appropriator, and so forth. 
The most senior appropriators would be fully protected against encroach­
ment on their rights by more junior appropriators. However, the rights of 
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the most senior appropriators were potentially subordinate to those of 
overlying landowners. 

The simultaneous existence of the doctrines of correlative and appro­
priative rights in the same state introduced considerable uncertainty about 
the relative rights of one groundwater producer against others. The un­
certainty was compounded by the presence of a third common-law doc­
trine that enabled groundwater producers to gain rights through "adverse 
use" or prescription. In regard to land, prescriptive rights arc relatively 
straightforward: If one person occupied someone else's land in an open , 
notorious, and continuous manner for a set period of time (five years in 
California), and the owner makes no effort to eject the occupier, the 
original owner loses the right to the land. 

In regard to groundwater, possession of water was not enough to estab­
lish open and adverse use. Any junior appropriator could legally use any 
water that was surplus water. Surplus water was defi ned as a part of the 
"safe yie ld" of a basin that was not of beneficial use to overlying land­
owners or senior appropriators. The safe yield of a basin is the average, 
long-term supply of water to the basin. If that quantity of wat-er was put to 
beneficial use, no surplus was available to others. An appropriator had to 
take nonsurplus water openly and continuously for more than five years to 
perfect prescriptive rights. Once perfected, prescriptive rights were supe· 
rior to those of overlying owners and appropriators. The same actions of 
an appropriator - openly taking water continuously from a basin - could 
lead to the acquisition of rights superior to those of overlying landowners 
or, alternatively, to the inferior rights of a junior appropriator relative to 
an overlying landowner in t ime of scarcity . The key difference between 
these outcomes was whether the court ruled that a surplus d id or did not 
exist for the five-year period prior to l itigation . Given that all producers 
suffered from lack of information concerning the safe yield of a basin and 
the pumping rates of other producers, nO one knew at the time of making 
such decisions what the pumping rates were or whether or not a surplus 
existed. 

The situation in these basins can be characrerized as an open-access CPR 
for which clear limits have not been established regarding who can with­
draw how much water. In such situations, two strong pressures encourage 
pumpers to adopt inefficient strategies. The first is a pumpil:�g-cost exter­
nality. The second is a strategic externality (Negri 1 989). Pumping COStS 
increase as the pumping lift increases, because of fal l ing water levels, and 
therefore each person's withdrawals increase the pumping costs for others. 
No one bears the full cost of personal actions. Each pumper is consequently 
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led toward overexploitation. The srrategic externality involved in an open­
access groundwater ',asin is aptly described by Negri (1 989, p . .  9). 

With propetë rights undefined and access nonexclusive, the "rule of caprure" 
governs the "ownership" of the reserve stock. The rule of capture grants (pumpers) 
exclusive rights to thM port ion of the groundwater that they pump. What an 
operator does not withdraw today will be withdrawn. at least in part, by rival(s). 
The fear that [pumpers 1 cannot capture tomorrow what they do not pomp today 
undermines their incentive to forgo current pumping for future pump I1g. 

The two incentives reinforce one another to aggravate the intensity of the 
pumping race. With"ut a change of institutions, pumpers in such a situa­
tion acting independently wil l  severely overexploit the resource. Over­
exploitation can lead to destru<."tion of the resource itself. 

Current institutions affect not only the intensity of a pumping race but 
also the relative incentivc:s of different participants to initiate institutional 
change. Given the legal structure of rights in Cal i fornia, overly�ng land­
owners were more motivated than appropriators to launch coun :lction so 
as to keep appropriators from obtaining prescriptive rights. The decision 
about when to start litigation, however, involved high risks of heing too 
soon or too late:. The overlying owner laced two possibi l ities: 

(1) If he went to court before all "surplus" water had been appropriated, and the 
court ruled that the water being diverted by the defendant was indeed surplus 
water, the overlying owner would suffer the costs of the litigation and receive 
no remedy; 

(2) If he waited too long to go to court, the overlying owner might find that the 
defendant had perfected a prc:sc:riptive right if the court ruled that :he water 
beinS divcnod was :non :lurplua water. There WlÂ, i l l  ulhllr wurds, no way fOr 
the overlying owner, on whom the burden of initiating litigation rested, to 
sllc�ecd in protecting his right until it had been invaded. and yct within a 
short time after the right had been invaded, the overlying owner would have 
lost the right he 500ght to protect due to prescription. 

(Blomquist 1 988a, p. J 9) 

The uncenainty of the: competing water doctrines was compounded by 
the uncertainty shared by all water producers about the actual supply of 
water to a basin and the quantity of water withdrawn by all of the panies . 

It was essential to know the quantities supplied and demanded from a basin 
to determine the prese nce or absence of a surplus. Both types of informa­

tion were costly to obtain. Both could be obtained at the time of l itigation 
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by asking the court to appoint a watermaster to make a geologic survey of 
the basin and determine its water supply and to obtain information about 
the past water uses of all producers. When determined in this manner, the 
cost would be shared by all producers involved in the l itigation. But that 
did not solve the problem of uncertainty prior to the init iation of litigation. 
In  past cases, signs of potential problems - such as falling water tables - had 
not been accepted by the court as sufÏcient evidence of a water shotÓge 
to declare a lack of surplus and uphold the rights of overlying owners as 
against junior appropriators [San Bernardino v. Riverside, 186 Cal .  7 
(1 92 1 )] . 

Given these compound uncertainties, it is easy to explain the behavior of 
groundwater pumpers in the Los Angeles metropolitan area during the first 
50 years of this century. To obtain any kind of water right, one nceded to 
show continuous withdrawal of water and application to beneficial use. In 
that environment of legal uncertainty, attorneys advised producers to 
pump as much as they needed and to defend later (Krieger 1 955). A 
pumping race occurred in each of the groundwater basins underlying the 
Los Angeles area. 

Given those incentives, many water producers and local government 
officials during the 1940s and 1950s worried that all of the basins would 
be severely overdrawn and that those basins located adjacent to the ocean 
- West Basin and Central Basin - would be lost to the sea. By the 1 960s. 
however, the pumping race had been halted in all of the coastal basins. 
Water rights were eventually established in all the basins, except in Orange 
County. which continues to rely on a pump tax for regulation.4 

Special water districts have been established throughout the area to 
obtain surface water, to levy pump taxes on water production� and to 
replenish the basins through a variety of atÛficial means. A series of in­
jection wells has been constnlcted along the coast to create a barrier of 
fresh water against the sea, enabling the coastal districts to regulate the uses 
of their basins in a manner similar to the use of a surface reservoir. In other 
words, diverse private and public actors have extricated themselves from 
the perversity of the pumping race and transformed fhe entire structure of 
the incentives they face. Public arenas were involved in many stages of 
these developments. The initial steps were taken in the shadow of a court 
order. Elections and publ ic hearings were held at key stages. The solutions 
to the pumping race, however were not imposed on the participants by 
external authorities. Rather, the participants used publ ic arenas to impose 
constraints on themselves. Because litigation to gain defined water rights 
was involved in all  of the basins, except in Orange County, we first discuss 
this strategy to transform the pumping race. 
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T t-I E L I T I G A T I O N  G A M E  

The Raymond Basin neg()tiationsS 
The Raymond Basin is a small basin. with a surface area of 40 square miles, 
located inland and thus protected from saltwater intrusion. The �lrea was 
already highly developed by the turn of the century. Later studies have 
revealed that the safe yield of the basin was steadily exceeded from 19 13  
onward. The cities o f  Pasadena, Sierra Madre, Arcadia. Altadena. L a  Can­
ada-fl intridge. South Pasadena. San Marino, and Monrovia are located on 
the surface of the basin.  The city of Alhambra lies on its borders and 
appropriates water from the basin for use within its boundaries. The oCity 
of Pasadena was by far the largest producer of water from the basin - its 
production equaled the production of the other 30 producers combined. 
Pasadena thus approached, bur did not reach, the position of a dominant 
actor in a privileged grouJ: (Olson 1965). According to Olson's model, if 
the Raymond Basin producers had been a privileged group, the cit)" of 
Pasadena would have: borne a l l  of the costs associated with stopping the 
pumping race. The prediction one derives from Olson's model is consistent 
with some, but not all. of the act ivities pursued by the city of Pasadena. 

The city of Pasadena for some years adopted the strategy of the domi­
nant player in a priviJeged group. From 1 9 1 4  to 1 923, for example, the city 
replenished the basin by capturing floodwaters and spreadi ng them on the 
gravel areas located at the feet of the San Gabriel Mounrains. The water 
that percolated into the basin was then available for capture by the city of 
Pasadena as well as by other groundwater producers. In the late 19205, rhe 
city of Pasadena was a lead ing participant in the formation of the Metro­
politan Water District of Southern California, which would eventually 
construct an aqueduct ro hrin8 w:\ter lSO miles to the Los Angeles arca 
from the Colorado River" 

During the 1 93 05, howe'/er, the city of Pasadena was no longer wil l ing 
to undertake independent actions that were substantially benefiting others 
who were not contributinll to the costs. The city tried unsuccessfully to 
negotiate a voluntary settlement with the other producers whereby al l  
producers would jointly red uce the amounts of water they were withdraw­
ing from the basin. In 1 937 Pasadena initiated legal proceedings against the 
ci)� of Alhambra and 30 other producers.' The case was referred to the 
Division of Water Resource; of tbe California Department of Public Works 
for determination of the gec· logic strutØre of the basin, the safe yield of che 
basin, and whether or not there was a surplus. 

That referral procedure was time-consuming and costly. The draft report 
of the referee was not completed unti l March of 1943 and cost about 

1 1 1  



Governing the commons 
S53,OOO. The referee found that the yearly withdrawals from the basin 
were 29,400 acre-feet, whereas the safe yield of the hasin was 2 1 ,900, 
leading to an annual overdraft of 8,500 acre-feet per year. The re feree 
recommended that tile parties curtail their pumping to the safe yield of the 
basin.  

The panies then shared a single, authoritative "image" of the problem 
they faced. They also would confront a new "default condition" (E. Os­
trom 1986a) if  they could not agree on their own solution. Prior to litiga­
tion, the failure to agree would simply mean a return to the pumping race. 
Once the court took jurisdiction, an absence of agreement would mean that 
the judge would decide which parties had to bear the brunt of the cutback. 
It was not at al l  clear what the judge would decide. The judge might, for 
example, assign preeminent rights to the overlying owners and then assign 
the remainder of the 2 1 ,900 acre-feet as a "surplus" to the appropriators 
to be apportioned according to their seniority. Or the judge might decide 
that there was no surplus. In that case, senior appropriators might be 
granted prescriptive rights, and overlying landowners would bear the ma­
jor brunt of the cutback. 

A simplified picture of the bargaining problem that the producers faced 
is shown in Figure 4.2. If we assume that the overlying owners were 
withdrawing 1 2,000 acre-feet and the appropriators (who might become 
prescriptors) were withdrawing 18,000 acre-feet, the total withdrawals 
prior to a decision would be 30,000 acre-feet. Everyone accepted the fact 
that a cutback to 22,000 acre-feet would occur. A worst-case analysis done 
by the overlying landowners would assume that the judge would declare 
that there had been no surplus for more than five years prior to l itigation. 
Thus, the appropriators would be given superior rights to all that they had 
withdrawn. They would be assigned 1 8,000 acre-feet, leaving only 4,000 
acre-feet for the: overlying landowners. Polnf B Inarks the worst pU!isible 
solution that the overlying owners could face. 

Similarly, the appropriators could do a worst-case analysis and assume 
that the judge would assign firm rights of 1 2,000 acre-feet to the ovel'lying 
landowners and then assign the "surplus" of 1 0,000 acre-feet to the appro­
priators according to their seniority. Point A is the worst possible solution 
from the perspective of the appropriators. For all patÛcipants, the range of 
variation between complete protection and major loss (the line connecting 
A and B) would be considerable. Funher, a full)' contested trial wouLd last 
a long time, given the conflicting legal dãÕines, and the costs of l itigation 
would be extremely high. 

At the instigation of the city of Pasadena, the parties held some serious 
negotiations in the shadow of the court. Within six months they had 
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drafted a stipulated agreemer.t signed by al l  but 2 of the 32 partics involved 
in the l itigation. The negotiation process was furthered in that instance by 
the unusual fa(."t that one attc·rney, Kenneth Wright, represented 1 6  of the 
parties. After another six mcnths, one of the holdouts also agrced to the 
stipulation. The other - the California-Michigan land and Water Com­
pany - never agreed to the stipulation and challenged the final court 
decision based on the stipu lation. 

The signatories agreed that the safe yield had been exceeded (or a long 
time and that it was necessary to cut back to the safe yield of the basin. They 
stated that each producer's withdrawal of groundwater had been opera, 
continuous, and notorious and was, because of the overdraft, adverse to the 
claims of all  of the others. Tbus, each producer had prescribed against aJ 
of the others. The term "mu:�al prescription" has been used to describe the 
concept used by these parties as the foundation for their negotiated set­
tlement. The signator)' part ies agreed to share the cutback proportionately 
instead of pursu ing further l egal procedures to determine whose rights 
took precedence." The proponional division of the cutback is represented 
by point D in F igure 4.2.· They further guaranteed each other's propor­

tional shares of the safe yie .d (if  it were to change in the future) and 
established an arrangement to enable those most adversely affected by the 

l i ,OOO 1--------..h 

OverlYIng 
owners 8.760 

8,000 

1 0 .000 1 3 . 1 40 1 4,000 1 8 .000 

Waler p"oducers with appropriative rI ghts 

Figure 4.2. The bargaining situation faced by o\'erlying owners and appropriators. 

1 1 3 



Governing the commons 

cutback to obtain exchange rights from others wil l ing to sell their rights on 
an annual basis. 

A short trial was held to hear the objections of the California-Michigan 
Land and Water Company and to assign the Division of Water Resources 
of the California Department of Public Works to serve as the watermaster­
an official monitor - to supervise the agreement. Rather than imposin.g his 
own solution,' the judge, after considerable reflection, issued a final j udg­
ment on December 23, t 944, 10  based on the stipu lated agreement. The 
final judgment declared all of the decreed rights to be of equal standing in 
any future dispute and enjoined all patÛes from taking more than their 
decreed rights. The judgment continued the role of the watermastcr to 
enforce the provisions of the judgment and to supervise the exchange pool 
they had developed. In addition to the leasing arrangements of the ex­
change pool, decreed rights could be leased or sold outright so long as the 
transfers were recorded by the watermaster. Two-third of the costs of the 
watermaster were to be paid for by the parries, and the state of Cali fornia 
would pay for the remaining costs of monitoring the agreement. The case 
was appealed to the Cal i fornia Supreme Court, and the decision was 
upheld. I I The United States Supreme Court declined to review the case. 

By negotiating their own agreement, the parties had ended the pumping 
raf;e faster and at a lower cost than they could have through a court 
proceeding. I l  They also had gained firm and marketable rights to defined 
shares of the safe yield of the basin. A market for those water rights 
developed. and most of the smaller right-holders have sold their righ.ts to 
the water companies, for whom the rights have a higher value. There are 
now 17 active producers from the basin, and they are almost alJ municipal 
or private water companies. Only three overlying landowners continue to 
rrodllce water from the basin. The areas with in the basin that did not have 
access to imported water formed a municipal water corporation in 1 953 
and started receiving imported water in 1 955 .  

The West Bas;" lIegot;at;o"s 
West Basin, with a surface area of 1 70 square miles. is a much larger area 
than Raymond Basin. Located immediately adjacent to the ocean, it ex­
tends from the city of Inglewood to the Palos Verdes Peninsula. The 
situation in West Basin was not as favorable for negotiations as that facing 
the Raymond Basin producers. The major advantage for the West Basin 
producers was that their upland neighbors had already borne the costs of 
innovation and had developed a formula (or reaching a negotiated settle­
ment within the Cal ifornia legal environment that was considered to be fair 
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by many potential litigants. The disadvantages faced in West Basin in­
cluded (1 )  a large number of producers (around 500 parties were named in 
the litigation), (2) the absence of a single dominant producer, and (3) 
considerable asymmerí in the risks regarding saltwater intrusion (those 
near the sea would lose their wells long before those pumping inland). The 
problem of the size of the group was offset to some extent by the con­
centrated nature of the groundwater production in the basin :  19 producers 
accounted for about 85% of the total quantity of water withdrawn from 
West Basin . 1 l  

The overdraft came a decade later to West Basin than to Raymond Basin.  
The heavy industrialization t�_at occurred during World War I I  exacer­
bated the already growing overdraft, particularly because there were many 
oil companies located in the area whose water production had increased 
steadily. In the early 1 940s, wells located along the coast began to show 
increasing salinity. Many water producers in the basin continued to believe, 
however, that the salinity in those wells was symptomatic of only a "local" 
problem immediately along the coast, not a more general problem that 
could affect their own simation in the future. During 1 943 , nine of the 
coastal municipalities met seve ral times to discuss the importance of the 
increasing salinity of their wells. They agreed that more information was 
needed to gain a real istic and common image of the stru,ture of the 
groundwater basin .  Those cities signed a cooperative agreement with the 
United States Geological Survey and the Los Angeles County Flood Con­
trol District to undertake an in itial study of the problem of groundwater 
supply in the basin. 1. 

The report, completed in 1 944, painted a grim picture. Wells all along 
the coast had been invaded by seawater. The investigators had found no 
natural barrier at any point in the basin to halt the aciVAnt'P of the sea. The 
entire basin was threatened with destruction. The report provided a com­
mon image of the general boundaries of the basin and the extent of the 
problem without providing an exact picture of the safe yield and current 
levels of water production. It was no longer possible, however, for pro­
ducers to maintain that the salbity in the coastal wells was strictly a local 
problem. 

In December of 1 944, all of (he major water producers met and estab­
l ished an ad hoc committee to consider what should be done next. That 
committee had three major rec·,mmendations: 

1 that a permanent association :>e created of all interested water producers 
so that they could continue to discuss their mutual problems and possible 
joint actions, 
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2 that a technical survey be made of alternative sources of water for the 

area, and 
3 that water producers consider initiating legal action similar to the action 

just completed in Raymond Basin to reduce total pumping and to ration 
the l imited water supply in West Basin among all water producers (Wa)'s 
and Means Comm ittee 1 945,  p. 1 6). 

All three recommendations were followed. The West Basin Water Associa­
tion was created within a few months. U The association provided a con­
tinuous open forum ! '  for discussion of all major steps taken in West Basin 
by producers and representatives of various local, regional, and state public 
agencies. The resources of the association frequently were used to obtain 
and make available the best possihle technical information about the basin. 
Extensive minutes were kept for all West Basin Water Association meet­
ings, as well as the meetings of the Executive Committee and most of the 
working committees of the association. Those files were open to all mem­
bers, as wel l  as to others interested in gaining information about past 
decisions, technical data, and studies of the benefits and costs of alter­
natives. A weekly newsletter was dispatched to all members from 1946 
through 1 954. The motto of the newsletter, according to its editor. was "let 
there be no surprises, either pleasant Or unpleasant" (Fossette and Fossette 
1 986, p. 57). The practice of obtaining the best information available and 
disseminating it widely i ncreased the degree of understanding and level of 
cooperation among the participants. 

The first official act of the association, in March 1 946, was to retain a 
renowned engineer, Harold Conkling, to examine the possibility of finding 
alternative sources of supplemental water for the basin. Conkling recom· 
m'�nded the creation of a municipal water disrrict to import water from the 
Metropolitan Water District of Southern California. Obtaining surface 
water evenruaJly would mean that the groundwater basin would no longer 
serve as the major source of water for the area, but the question who would 
obtain rights to use rhe reservoir capacities of the basin had to be resolved. 

Three appropriators initiated the West Basin litigation in October 1945 :  
the California Water Service Company, the city o f  Torrance, and the Palos 
Verdes Water Company. Kenneth Wright, who had served as the attorney 
for the city of Pasadena in the Raymond Basin litigation, was the attorney 
for the Cali fornia Water Service Company and had made several presenta­
tions to West Basin producers concerning the mutual-prescription concept 
used in the Raymond Basin case. Altbough the initiators of the litigation, 
and many other water producers in the basin, strongly supported the 
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concept of proportionate curbacks by all water producers , several major 
water producers vigorously opposed such a plan. 

The Dominguez. Water Corporation. a senior appropriator with over­
lying rights as well ,  was one strong opponent. Because Dominguez was the 
largest producer from the ba�in,"  it was unl i kely that others would agroc 
to a curtailment without the participation of the Dominguez Corporadorl . 
The city of Inglewood initial ly opposed the litigation and all of the: actions 
proposed within  the context of the West Basin Water Association. Ingle ­
wood's lawyers had advised city officials  that its status as senior appropri­
ator wou ld protect i t  from having to cut back production. Inglewood's 
position changed, however, after the Raymond Basin decision had been 
sustained in the California 5.upreme Court. IS Inglewood, which owned 
some wells near the sea, was [0 become an active participant in the cffoR 
to find solutions. 

The city of Hawthorne, on the other hand, was located inland, and itli 
people believed that their  water supply was protected. Hawthorne adopted 
a hold·out strategy for many y ears. Thus, whereas the Raymond Basin case 
was a guiding model in the minds of the initiators of the litigation, it was 
not at all certain that the water producers of West Basin would achieve the 
high level of agreement needed to negotiate their own settlement. Once 
litigation had been initiated, however, the court could impose its own 
judgment if the water producers could not reach an agreement on theil 
own. Thus, again the default rule had been changed by the ini tiation 01 
litigation. 

The case was referred to the Division of Water Resources of the Cali ­
fornia Department of Public Works. The difficult task of ascertaining the 
production levels for more than 500 producers and determining the geo­
logic structure and inflow levels for a large and comrJ�" h�sin took four 
years. By the time the referee's report was completed, the decision of the 
trial court based on the sripub,ted agreement in the Raymond Basin case 
had been upheld by the Cal ifornia Supreme Court. Therefore, the West 
Basin water producers knew that the mutual-prescription concept could 
withstand a legal challenge by a private company.  

The referee's findings and re:::ommendations, however. came as a written 
bombshell. The referee found that overdrafts had been occurring since 
1 920 and that the safe yield of the basin was 30,000 acre-feet per year. The 
referee recommended a curtailment to the safe yield. By 1 9 5 2, total 
groundwater withdrawals had reached 90,000 acre-feet per year. Even the 
supporters of mutual curtailment vigorously opposed a two-thirds reduc­
tion in groundwater production . Imported water had just begun to trickle 
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into the basin. Many water suppliers would not be able to meet their 
customers' demands if they were to reduce the quantity of water pumped 
by two-thirds. Early experiments with injection wells provided some en­
couraging indications that the supply of water to the basin could be in­
creased. An increase in the supply would reduce the necessity of cutting 
back to the safe yield. The default condition, however, had again been 
changed. If the water producers were unable to arrive at their own settle­
ment, they could expect the court to order a two-thirds cutback. 

The West Basin Water Association provided a forum for serious negotia­
tions about a settlement. The association established a Legal Settle ment 
Committee composed of six attorneys and five engineers. The creation of 
the Legal Settlement Committee within the association changed the struc­
ture of the bargaining situation in subtle but important ways. Although the 
1 1  committee members continued to represent the interests of their own 
firms, they were accountable to the members of the association as well. The 
association charged the committee with the responsibility for achieving 
timely curtai lment of water production. The committee had to report 
quarterly to the full membership. The committee members would be sub­
ject to public criticism by respected colleagues if  they simply pu rsued 
recalcitrant strategies and failed to find sourceS of agreement on which 
progress toward settlement could be based. 1 9  The members of this cOM­
mittee were expected to achieve an agreement whereby all parties would 
curtail their withdrawals. The first question to be resolved concerned how 
much curtailment. 

The negotiators had to find a method to reduce withdrawals below 
90,000 acre-feet and above the 30,000 acre-feet recommended by the 
referee. If the negotiated settlement was not above the referee's recom­
mendation, some l itigants would prefer to contest the matter in court 1ft rhe 
hope that a judge would give their claims precedence over those of o thers . 
The engineers on the committee were asked to determine the max imum 
cutback that the parties could undertake in the near future without grave 
economic damage. The engineers concluded that a reduction of 25% to 
30% could occur without serious economic harm to any water producer, 
if an exchange pool similar to the one devised in Raymond Basin were 
established. 

Next the committee searched for a particular formu la, based on the 
concept of mutual prescription, that would enable them to achie\'e a pro­
portional cutback of 25% to 3 0%. Bccause 340 additional parties had been 
added to the case in 1 949, one possibi l ity was to use 1949 for determining 
shares, rather than the 1 944 watcr year that immediately preceded the 
initiation of litigation. Using the referee's h istorical findings, the com mittee 
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compiled estimates of each patë's "prescriptive righo" based on the 1944 
water year versus the 1 949 water year.lO Their estimates totaled 44,387 
acre-feet for 1 944 and 63,728 for 1 949. The committee proposed to use 
the 1 949 data as the basis fOI negotiating an interim agreement that the 
partics could ratify immediatel)· in order to achieve an atØal cutback 
within a short time. One member of the committee reasoned that 

with the present usage in the amounr 01 90,000 acre-feet and . . .  with the historical 
usage of 1 949 amount ing to 63,(100 acre-feet or one-half way back to where the 
Division wanted the curtailment to go, a cutback to 1 949 might be more acceptable 
at the prescnt timc • • • . T�he panies would have enough water left under this 
arrangemcm to meet peak demands and it would afford a period in whic:h to adjust 
to cutÓilment and . . .  110 one wou ld be giving up any prescriptive rights already 
acquired. Collest Basin Water AsoÖiation , Legal Settlement 

Committee minutes, February 25, 1953, p. 4) 
The interim agreement was drafted as a conr ingent connact. In other 
words, a water producer who signed the agreement and thus promised to 
curtail production to his own "Prescriptive Rights, 1 949" was not com­
mitted to curta i l u ntil producers representing at least 80% of the total 
"Prescriptive Rights, 1 949" had signed and the agreement was presented to 
and approved by the court. A signatory was committed to 1I 1lderrac´ng this 
"cooperative action" only if most of the other large water producers were 
also committed to the action. Thus, no one would be a "sucker," and 'he 
joint impact of thei r  cutÓ i lments would make a substantial difference. By 
November 1 954, agencies representing 82.5% of the total "Prescriptive 
Rights, 1949" had signed the agreement, and it was fi led with the court. 
The court appointed the referee to continue as the official watermaSter to 
ensure that the provisions of the agreement were followed. 

It had taken two ful l  years of negotiations and the ,hreat of COUll  
action1 1ro achieve th is interim �greement, but at  last a major change in the 
basic rules affecting the use of West Basin had occurred. Water levels in the 
basin rose immediately and continued to rise for several years, except in a 
water trough underlying the ciry of Hawthorne, which refused to sign the 
agreement. 

The interim agreement was used for seven years whi le the water pro­
ducers pursued other srra(egies to enhance the lcÐl water supplies, to 
replen ish the basin,  and to try to convince nonsignatories to agree to the 
curtailment. Two major partics did not sign. The first was the California 
Water Service Company, whic:, had been one of the three initiators of the 
litigation and had borne a large share of the cost of the litigation. That 
company had not increased its water production after 1 944, presuming 
that the litigation had protected its interests and that it could afford to take 
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an independent action to conserve water supplies. The choice of 1 949, 
rather than 1 944, as the date for determining rights meant that some of the 
water producers who had increased production during the (our-year peri­
od gained somewhat proportionately, while CaJifornia Water Service 
slipped behind a l ittle in its proportionate share.lz 

Although it refused to sign the interim agreement, California Water 
Service Company voluntarily limited ilS own groundwater production. It 
did not pump any more water than allocated to it under the interim 
agreement. Consequently, the effect of the company's refusal to sign the 
interim agreement was to shift the burden of the cost of watermastc:r 
services back onto those who had gained proportionately more rights 
under the Agreement. The company's actions imposed no physical hum on 
othcrs. Further, the company clearly did not plan to challenge e£(orts to 
make the interim agreement the basis for a final settlement. 

On the other hand, the city of Hawthorne increased its withdrawals. By 
1 960, Hawthorne pumped more than 2,250 acre-feet in excess of its 
al location under the interim agreement. During the period of the interim 
agreement, Hawthorne saved at least 5 1 00,000 by pumping more ground­
water per year than it had been allotted. As Hawthorne's production 
increased, the pumping trough beneath the city continued to drop. The 
wdtermAsrer's report for 1 960-1 (plate 4) shows that the 1 961  water levels 
below Hawthorne averaged .10-40 feet below those for surrounding ter­
ritories (California, State of, 1 960-1 ). Nearby producers were harmed 
substantially.ll The economic costs of Hawthorne's action were spread 
generally among all signatories who paid higher costs for imported water 
while Hawthorne continued to utilize the least expensive source of water. 

From the perspective of Hawthorne's leaders. however. the problem 
seemed cJi((cl"ent. Instead of viewing the basin :I!I !lomcthing jointly owned 
by all water producers. Hawthorne viewed its needs to serve a municipality 
with water as superior to the needs of industry in  the area. Hawthorne saw 
the interim agreement as favoring the industrial producers, an effort to take 
away water rights that should be devoted to public use. Hawthorne looked 
to other cities for support for its position. However. the beach commu­
nities had already suffered severe hardship because of saltwater intrusion. 
According to Hawthorne officials, those communit ies were willing to see 
any basis used to curtai l  production from the basin and slow down the 
saltwater intrusion. Hawthorne argued that the bcach cities were giving 
away their rights. 

During most of 1 957 and 1 958, the Legal Settlement Committee met 
wcekly and sometimes biweekl)· trying to prepare a final agreement. The 
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technical problems of tracing al l  water-rights transactions for such a large 
group delayed the process suhstantially. The substantive problems were 
also considerable. Some signatories of the interim agreement opposed ar.}' 
final agreement that would not achieve curtailment down to the safe yield. 
Others preferred to wait until experiments with fhe saltwater barrier could 
estahlish the feasibi l ity of being protected against the sea. The lack of total 
agreement to the interim agreement disturbed many who feared that Haw­
thorne or others might appeal. Given the experience of a costly appeal to 
the California Supreme Court in rhe Raymond Basin case, ncgotiato:-s 
hoped to avoid an appeal of their settlement. Because the interim agree· 
ment afforded partial physical protection, many signatories bel ieved that 
they had time to work out an agreement satisfactory to all parties. 

Envoys were sent to the city of Hawthorne to urge city officials to 
reconsider their prcvious stance in  regard to the inrerim agreement.z• In 
1958, the association appoimed the mayor of Hawthorne fO its Executin: 
Comminee in the hope that he would be able to change the attitude of 
other city officials. HowevIj, the attempts to reach an agreement with 
Hawthorne were unsuccessf&: I .  A final draft of a proposed "Agreement and 
Stipulation for Judgmem" was presented to a meeting of the West Basin 
Water Association (WBWA) in February 1 960. The Dominguez Warer 
Corporation, as the largest water producer from the basin, gave the final 
agreement its full support by :xringing signed copies of the agreement to the 
meeting. The city of EI Segur. do and Chanslor-Canfield Midway Oil Com­
pany joined Dominguez in th is effort to show immediate support (WBWA 
minutes, February 25, 1960, p. 8) .  Three months later, 20 parties rep­
resenting 32.5% of the total adjudicated rights had signed the agreement 
(WBWA minutes, May 26, 1 960, p. 15).  Obraining the remaining signa­
tures took one more year. By early summer of 196 1 ,  producers holding 
8 2% of the adjudicated righrs had signed the agreement. The Legal Set­
dement Comminee indicated that it was unlikely that further signarur(s 
could be gained. 

On July 2 1 ,  1 96 1 ,  1 6  years after the l itigation was initiated, a shon trial 
was held, and the proposed judgment was presented to the court. The 
judgment was entered in August of 1 961 substantially as presented to the 
court. As of October 1, 1 961 , all entities included as parties in the case were 
"perpetually enjoined and restrained from pumping or otherwise extract­
ing from the Basin any water in excess of said party's Adjudicated Rights" 
a udgment, California Water S�rvice Company et al. v. Cit)' of Compton et 
al. , Civil Case No. 506806, Superior Court of the State of California in and 
for the County of Los Angeles, Sec. 5). Ninety-nine panics were found :� 
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have adjudicated rights of 64,065 acre-feet. loS The city of Hawthorne, like 
all nonsignatories, aê placed under legal order to reduce its groundwater 
production to that stipulated in the agreement. 

At the association meeting following the trial court's decision, a city 
councilman from the city of Hawthorne rose to congratulate the group on 
their "victory," but he warned them that his city planned to fight the 
decision "through every court in the land." The city of Hawthorne backed 
up that threat by retaining a firm of highly respected attorneys specializing 
in water law. At first, the association assumed the financial responsibi l ity 
for supporting the judgment against the Hawthorne appeal. In 1 962, when 
a Replenishment District had been formed, as described later , the new 
district undertook financial responsibility for defending the judgment, 
wh i le the association maintained direct relations with the attorneys. After 
hearing the Hawthorne appeal, the D istrict Court of Appeals concluded 
that the trial court had acted properly and affirmed its decision. Mer the 
Californ ia Supreme Court declined to review the decision made by the 
District Court of Appeals, the California Water Service case close<l 18 years 
after it had opened . 

No one really knows the exact costs involved in the Wen Basin litigation, 
given the large number of patÛes and the length of t ime involved, but the 
best ava ilable estimate is S3 million (Blomquist 1 987a, p. 39). On the one 
hand, that was 10 times as expensive as the Raymond Basin negotiations. 
On the other hand, it was one-tenth of costs that would be involved in 
replacing the shon-term storage capacities of the basin when used in con­
junction with a surface supply. Amortizing the costs of the litigation over 
a SO-year period (as one would do for the construction of a major physical 
facil ity), the adjudication in Raymond Basin amounted to an annualized 
cost of SO cents per acre-foot of water rights allocated, whereas the adju­
dication costs in West Basin amounted to an annualized cost of $2 . 'W0 per 
acre-foot of water rights (Blomqu ist 1 987a, p. 3 9). In 1 985, the annual 
costs of mon itoring these water rights were 53.00 per acre-foot in Ray­
mond Basin and $2.40 per acre-foot in West Basin .z6 

Adjudicating the water rights in West Basin was only one of a long series 
of steps taken by water producers to regulate their basin. Some of the 
subsequent steps are discussed later. The Raymond Basin and West Basin 
experiences were closely watched by water producers located in Central 
Basin. These producers also used court litigation as the setting in which to 
negotiate settlements of their individual rights to water. Central Basin is 
larger and mOre diverse than West Basin. Considerable effort was ex­
pended there to learn froln the difficulties of the West Basin case and to 
adopt the process so as to reduce both the length of rime needed to achieve 
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agreement and the high c osts. The effort was successful on both counts. We 
now turn to a brief discussion of the Central Basin negotiation process.l7 

1116 Central Basin litigation 
Overdraft conditions in Central Basin occurred much later than they had 
in Raymond Basin and West Basin. Central Basin is quite largc (277 square 
miles of surface area) and was being used by around 750 owners of wells 
in the 1 9505. The overdraft in Central Basin began in 1 942. Me-st of 
Ccntral Basin is located I n land, and it  is protected from the ocean on its 
western border by its downstream neighbor. West Basin.  Thus. water 
producers in Central Basin are able to draw down their water levels farther 
than arc those in West Basin without immediate adverse consequences. On 
the other hand, Central Basin does have a small southern exposure to the 
sea, and saltwater intrusic n did begin to occur along that boundary as early 
as 1 950. 

At the prodding of their downstream neighbors. Central Basin water 
producers formed the Central Basin Water Association in 1 950 using an 
organizational structure similar to that of West Basin.  The part-time ex­
ecutive director of the West Basin Water Association became the prÕ-time 
executive director of the newly formed Central aµin Water Ass<Kia­
rion.l8Some West Basin water producers were also active in Central Basin. 
Discussions immediately oÉused on the importance of achieving a nego­
tiated settlement of the water rights in Central Basin. Central Basin pro­
ducers. however, wanted to avoid the long delay and high cost of using the 
court-ordered reference procedure and avoid involving all of the very sUlali 
water producers in the basin. 

Consequently, instead of moving immediately toward the initiation nf a 
suir, rhe Central Basin Water Association employed the services of a private 
engineering firm, well  known for its expertise in the area of groundwater 
basins, to conduct an initial survey of conditions in the basin and of past 
water use. Further, a considerable effort was made to achieve a general 
agreement about the type of negotiated settlement they would reach bef:>rc 
they actually went to court in 1 962. An interim agreement, signed by 
parties hold ing 79% of the water rights, was approved by the court just 1 0  
months aftcr the l itigation was initiated. The producers agrecd to cut back 
production on a proportional basis by 20% and to establ ish a set of work­
ing rules modeled on the West Basin agreement, but also reflecting the 
particular circumstance in Central Basin. Watermaster services were initi ­
ated in October 1962. A voluntary cutback of approximately 45,000 aae­
feet was initiated immediately (Fossette and Fossette 1 986, p. 1 82) . The 
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final settlement, signed by parties holding over 75% oC the rights, was 
approved by a judge in October 1 965 and went into effect in October 1 966 
- four years fÕer initiation. The estimated costs of the Central Basin 
litigation were $450,000. 

The litigation and negotiation processes in these three basins involved 
different problems and followed different paths. In Raymond Basi n, the 
number of pumpers was relatively small, and one participant - the city of 
Pasadena - was more dominant than was any participant in West Basin or 
Central Basin. Pasadena withdrew about one-half of all water obtained 
from the basin. The city could not ignore the action of the other pumpers, 
because their actions could adversely affect joint olltcomes. However, 
Pasadena had such a large stake in seeing that the basin was preserved that 
the city aê willing to invest heavily in achieving a settlement. After failing 
to obtain a voluntary agreement to curtail pumping, the city initiated legal 
action and bore more than its proportionate share of l itigation costs. By 
initiating efforts to obtain an external water supply and to control pumping 
from the basin before pumpers had become accustomed to withdrawal far 
in excess of safe yield, it was physically possible for all pumpers to cu t back 
their water withdrawals and still serve the growing urban population set­
tling in the area. The major asymmerí of interest faced by the litigants in 
Raymond Basin was their legal status as overlying owners or appropriators. 
By devising a new legal concept of mutual prescription, the parÛes found 
a basis to share the costs of curtailing groundwater production equitably. 
All pumpers could continue to use the basin for peaking purposes or could 
sell water rights, which had been well  defined, to those who placed a higher 
value on acquiring such rights.29 

Negotiators in West Basin faced three disadvantages not faced in Ray­
mond Basin: (1 ) the large number of parties involved. (2) the absence of a 
dominant parë, and (3) the asymmetrical risks faced by inland pumpers 
versus coastal pumpers. The negotiation process took longer, was more 
expensive, and involved a major conflict between coastal and inland pump­
ers. By using mutual prescription as the basis for an agreement, the parties 
reduced other potential asymmetries of interest that could have exacer­
bated the conflict. Once a final judgment was reached, all parries shared 
proportionately in the cost of curtailment. The process took sufficient 
time. however, that it became difficult to cut back to the safe yield and still 
serve the urban population, which had i ncreased in the years following 
World War 11. As discussed later, water producers in the area had to turn 
to other mechanisms to increase the supply of water to the groundwater 
basins, because the control over demand that they achieved did not bring 
the basin into balance. 
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Pump�rs in Central Basin had several advantag�s in this process. Because 
the basin was very large and had only a small coastal section, pumpers 
could safely delay resolutbn of their water righlS while they watched the 
process in the other basins. They were prodded into action by their down­
stream neighbors, who feared that lack of action in Central Basin m�ght 
eventually negate the benefits of conservation in West Basin .  By acting 
before it would be necessary to cut back much more than 20%, and using 
a private firm to gather much o( the information before they went to court, 
Central Basin pumpers saved themselves considerable time and mone: .. in 
achieving a negotiated settlement based on the same principle that :lad 
been lIsed in Raymond Basin and West Basin. 

Conformance of parties to ngÔtiated settleme"ts 
Forty-five years have passed since the judgment was emercd in the Ray­
mond Basin case, and 35 and 27 years have passed since the inte:-im 
agreements were signed ir West Basin and in  Central Basin. Thus, rhe 
parties to these three agreements have had many occasions to decide 
whether or not to comply. Given the value of groundwater, the temptation 
not to comply must have bc;en relatively great (or all producers at one time 
or another in the combined 1 07 years of water use that hilve elapsed. 
However, the level of infractions has been insignificant during that time. 

The watermaster in �ach basin has extensive monitoring and sanctionl llg 
authority. Monitoring acth'iti�s are obvious and public. Every year, e�ch 
party repotå total groundwater extractions and receives a report listing the 
groundwater extratÌons o( all other parries (or anyone else who has started 
to pump). The rel iability 0: these records is high. Several agencies cross­
check the records. The watermaster is authorized to calihr:u� �II nt�St�StS, 
thereby reducing the probability of one form of cheating. Given the accu­
racy of the information and its ease o( access, each pumper knows what 
everyone else is doing, and each knows that his or her own groundwater 
extractions wi l l  be known by all  others. Thus. the information available to 
the parties closely approximates "common knowledge," so frequent!) a 
necesÔry assumption (or solutions to iterated dilemma games (Auma:1n 
1976). 

Instead of perceiving itself as an active policing agency, the watermaster 
service nies to be a neutral, monitoring agency. Because anyone who 
possesses a legal water right can initiate a court action to enforce com­
pliance to the judgments. the watermaster does not need to initiate punitive 
actions against noncon(orc§rs. As expressed by an official of the water­
master service in 1 960, 
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it is our policy not to take any affirmative actions against any pa�� since this would 
place us in the position of being an active party in the action. Our policy has been 
to inform the active parties of any infringements and leave afÏrmative action up 
to them. We want to stay as neutral as possible in order to gain as much voluntary 
cooperation as possible. JO 

In the early years of the West Basin agreement, for example, the Moneta 
Water Company began to withdraw more than its allocation. After a 
couple of years, it was obvious that the overextractions were not acci­
dental .  In addition to listing Moneta"s annual withdrawals in the tabular 
material included in all reports, the watermaster devoted several pages in 
an annual report to the recent activities of the company. The company 
began to comply with the judgment soon after the publication of those 
facts. Other than a few isolated incidents, handled in the same manner, the 
original l itigants have complied with the curtailments without formal sanc­
tions being imposed. Even the city of Hawthorne has curtailed its with­
drawals to the stipulated amountS of the final judgment. It has been neces­
sary, however. fO initiate legal action against new pumpers who have 
attempted to withdraw groundwater without first purchasing watel' rights. 
Charges have been filed and defendants enjoined from groundwater 
production other than under the rights they eventually acquired by pur­
Cha$C.3 1 

The levels of quasi-voluntary compliance with the final judgments in al1 
of these court decisions have been extrenlely high. Although each pumper 
might be tempted from time to time to withdraw more water than legally 
allowed, each pumper wants total withdrawals from the basin constrained 
so that access to the storage and flow values of the resource will be 
continued over the long run. Given the active, reliable, and neutral mon­
i tnring of the watermaster service. nO pumper can expect to ove rextract 
without everyone else learning about any noncompliance at the end o( the 
next water year. Because everyone is organized and communicating with 
one another about joint strategies. continued noncompliance is likely to 
bring legal sanctions, as well as loss of reputation and the application of 
informal sanctions. Because a pumper is constrained, and almost all pump­
ers voluntarily agreed to the initial allocation of rights, the basic s.ystem is 
perceived to be fai r  by most participants. Further, participants continue to 
have control over the monitoring system to ensure that it continues to be 
active, fair. and reliable. Two-thirds of the watermaster"s budget is paid for 
by those possessing water rights, and they can petition the court to appoint 
a different watermaster if  they are not satisfied with performancc.31 
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T H E  E N T R E P R E N E U R S H I P  G A M E  

Immediately fÕer the interim agreement was signed i n  West Basin, and 
before litigation was iniriated in Central Basin, West Basin water prcducers 
recognized that l itigation was not a sufficient means to achieve 10"B-term 
regulation of their basin. They took steps that culminated five years later 
in the creation of a new public enterprise and a series of agreements with 
surrounding publ ic entc: rprises to manage West Basin and Central Basin as 
interconnected basins. The process of problem-solving and negotiation 
involved in the establishment of this new district and the series of agree­
ments with existing agencies illustrates how public entrepreneurship can be 
used as a strategy to transform the strucmre of incentives facing those 
jointly using a CPR. The process of purting together the necessary com­
ponents of a new enterprise was immensely complicated. Only a sketch can 
be presented here, but : fry to present the problems the water producers 
faced, as the)' saw them! and the steps they took to try to solve them in the 
political environment they faced. 

The litigation had left several unresolved questions. First, prodUCE rs had 
been unwilling to cut back production to the safe yield. Although the 
cutbacks immediately improved water conditions, the)' were insufficient to 
achieve a final regulation of the basins. Either the replenishment of both 
basins had to be accelerated or further cutbacks in production were needed. 
If the replenishment rate could be increased. then it would be possI ble to 
use the: underground storage capacity in a manner somewhat analogous to 
the use of surface storage facil ities, whereby one draws down ancl then 
refills the facility repeaU:dly . .JJ 

A second unresolved, and related, problem was the specific danger that 
saltwater intrusion posed along the long western border of West Bas: n and 
the short southern border of Central Basin. Early in the 1960s, water 
engineers from West Basin and the Los Angeles County Flood Control 
District began to experiment with the concept of building a freshwater 
barrier against the sea. An initial experiment, funded in part by local 
sources and in part by the state of California, proved that it was both 
technically and economically feasible to construct a series of wells alo:tg the 
coast that could be used to in ject fresh water under pressure into a gr:>und­
water basin. The resulting cone of fresh water would prevent further 
saltwater intrusion. Most of the fresh water would then be available at a 
later juncture to be withdrawn when needed. If such a barrier cOlild be 
constructed along the entire coastline, the artificial recharge of the basin 
would be greatly enhanoed, and rhe threat of the sea would be el iminated. 
Once the technical and economic feasibility had been establ ished, the 
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question of exactly who would pay for the barrier. and how, remained to 
be resolved. 

A third delicate question centered on the relevant boundary for manag­
ing West Basin and Central Basin. That question had not arisen in regard 
to Raymond Basin, which was an upland basin and relatively self-con­
tained. Once water producers in West Basin reduced their pumping levels, 
while water producers in Central Basin continued heavy production. warer 
from West Basin began to flow eastward into Central Basin, insread of 
westward from Central Basin into West Basin. That change in the direction 
of the "natural" water flow led producers in both basins to recognize how 
closely interconnected their two basins were. A barrier erected along the 
coast would afford protection not only for West Basin but also for Central 
Basin. Further. an open porous area in Central Basin could be used to 
replenish far more efficiently than any area located in West Basin. Water 
spread ar that location could raise water levels in Central Bas in. which, 
combined with a cutback in production in Central Basin, would increase 
the flow of water into West Basin. 

No existing public agency had the authority or the appropriate bounda­
ries to address these questions. Water producers in West Basin and Central 
Basin were reluctant to turn to any of the large-scale agencies currently in 
existence for fear that they would lose control of the decisions Ixing made 
and might end up worse off. ,14 In the fall of 1 954. the president of the West 
Basin Water Association suggested to the president of the Conservation 
Association of Southern California that there was a need for representa­
tives from all segments of the California water industry to meet and discuss 
potential legislation for solving critical groundwater problems. As a result, 
45 agencies were invited to meet in September of 1 954 "to draft equitable 
and effective ground water Icglslation for jnrrodu.�LiuJl ar the 1 955 leg­
islaturc" (letter from W. S. Rosecrans to the Central Basin Water Associa­
tion). From rhat group. the "Committee of Twelve" was formed to draft 
legislation.35 

Discussion of the proposed legislation centered on two types of changes. 
The first was designed to expedite future groundwater adjudications. The 
referee in the West Basin case had taken seven years to prepare a report 
because of lack of information concerning the historical patterns of water 
use by a large number of the producers. To correct that situation for the 
future. the committee drafted legislation to require all those who produced 
at least 25 acre-feet of groundwater per year to fi le notices of their annual 
extraction with a state agency. That legislation could not expedite the West 
Basin case, bur it did provide some of the information necessary for rela­
tively rapid adjudications in Central Basin and San Gabriel Basin. 
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The second area of concern in the proposed legislation invol\'ed the 

authorization of a new type of district empowered to undertake broad 
replenishment responsibilities financed primarily by a "pump tax" or an 
assessment on the gro·.lndwater production within the boundaries of a 
district. The legislation as finally drafted was di fferent from what pro­
ducers in either West Basin or Central Basin might have drafted on their 
own.J6 By taking into account the needs of other areas and existing water 
service agencies, West Basin and Central Basin producers were able to gain 
rapid approval of both pieces of legislation when they were submitted to 
the state legislature in 1 955.  

The new Water Replenishment District Act authorized citizens located 
in southern California to create a new district after they had (1) obtained 
signatures from at least 1 0% of the registered voters residing within the 
boundaries of the proposed district. (2) proposed specific l imits on the 
aìing power of the new district, (3) received agreement from the Depart­
ment of Water Resources that the area included within the bounduies of 
the district would be benefited by inclusion, and (4) received a majority of 
positive votes in a special election held to consider the creation of the new 
district. A district, onCE created, was given a wide diversity of powers to 
raise re\'enue through :a pump tax and, to a limited extent, through a 
property tax and to un:lerrake actions to replenish a groundwater basin. 
The organic legislation included a unique provision intended "to avoid 
duplication of similar (·perations by existing agencies and replenisllment 
district" (Califorllia Water CdÔ, sec. 6023 1) .  The provision stated that 

in the event an existing agency has facilities available and adequate to accc .nplish 
any part of the purposes of a district . . . the district shall investigate and determine 
the cost of contracting fe r the accomplishment of such purposcs through such 
cxi3ting agency. (Ca/i/omia Water CrÚ, sec. G02l 1) 
In other words, a new replenishment agency would be expected to in­
vestigate the costs of contracting to have services provided, rather than 
immediately creating its own production staff for any activiry it waued (0 
undertakeP The legislation provided a general "constirution" for :a new 
district. Water produce:os in any specific area could then use that Fneral 
framework to create a particu lar "constitution" for their own district. At 
first, West Basin producers presumed that they would go it alor.e and 
created a working com mittee within the association to draft a speci fic 
proposal to create a district. 

The basic issues that had to be resolved in that constitutional process 
were (1 ) the source of water for the barrier. (2) the exact boundaries of the 
new district, (3) how the internal elecEOral boundaries would be drawn. 
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and (4) the extent of taxing powers to be authorized. West Basin water 
producers had hoped that it would be possible to purchase reclaimed water 
from the Hyperion water-treatment plant - a sewage-disposal facility oper­
ated by the city of Los Angeles - located on the coast. If that had proved 
technically feasible, they would have had a source of low-cost water- and 
would not have had to negotiate with the powerful Metropolitan Water 
District of Southern Cal i fornia (MWD). After considerable experimenta­
tion, it proved technically infeasible to usc the reclaimed water, at least in 
the short run. The committee had to stan over again. Members of both 
associations were appointed "to approach the Metropolitan Water Dis­
trict . . . to sec whether a firm commitment of a sufficient quantity of water 
could be obtained . .  and to request a certain amount of engineering and 
costs estimates which would be needed" (report by Allan Harris, West 
Basin Water Association, minutes, March 22, 1956, p. 6). 

Once Wesr Basin producers realized that they would have to use MWD 
water for the barrier, they began more intensive talks with their Central 
Basin neighbors concerning the creation of one large district to include 
both basins. When the two associations first started discussions, the dif­
ferences between the two basins were quite apparent. West Basin was 
smaller in area, population, and assessed valuation. In a joint district, it 
,ould be dominated by Central Basin . In 1 955, West Basin producers had 
signed the interim agreement and had limited their production to 60,000 
acre-feet per year, whereas Central Basin producers wrore pumping 
1 1 0,000 acre-feet and still increasing their annual rates of withdrawal. At 
a meeting of the West Basin Water Association, the chairman of the com­
mittee devising the proposal outl ined the reasons for and against forming 
a district to include both basins. 

Reasons for forming a district to illclude both basins 

The purpose would be the same in both basins: replenishment of the 
groundwater supply. 

2 Greater financial resources wou ld be available; hence, the tax rate and 
amount of pumping assessment cou ld be lower. 

3 A large district would have greater pol itical strength and would be more 
effective in dealing with the Upper San Gabriel Valley District and 
various state bodies. 

4 The Long Beach harbor area offers a potential route for intrusion of 
seawater into West Basin and probably would be included. It is doubtful 
that any of Long Beach could be included in a district comprising only 
the West Basin. 
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5 The flow of groundwater across the fault from Central Basin to West 
Basin probably would be greater under the replenishment program of a 
larger district. 

6 Administration costs would be less in a larger district. 

Reasons against forming a distiÕt to inc/fide both basi," 

1 The injection of replenishment water would be unique and necesÔrrS to 
West Basin. Central Basin would control that program in the West Basin 
if a large district were formed and might not want to continue the 
well-injection method along the coast. 

2 Pumping was currailed in West Basin, but not in Central Basin. 
3 The degrees of ultimate cutÓilment might not be the same in the two 

basins. 
4 Control of the local tax rate and amount of pumping assessment would 

be relinquished by West Basin. 
S A local district could ini:iate proceedings to ensure financial replenish· 

ment from Central Basin . J8 
6 Extensive recharge of Central Basin might contribute free water to W·est 

Basin (West Basin Water Association, minutes, November 17, 1 !}SS, pp. 
9-10). 

The West Basin water producers were physically disadvantaged because 
they were at the end of the groundwater "pipeline. It They were concerned 
rhat their physical disadvantage could be exaggerated by the creation of a 
new public agency in which they would be politically dominated. The 
hopes and fears of West 8asin producers were summarized in a letter 
written by the chairman of the West Da�ill  cummlttee to his commIttee: 

In the event a water replenishment district to include both Basins is decided upon, 
ic appears desirable chat a statement of poliq morally binding on the new district 
board of directors should be adopted . The pol icy should provide assurance of an 
effective salt watcr barrier program for West Basin, a cunailment of pumping in 
Central Basin to insure continued ground water flow into West Basin, and an 
arrangement of the five divisions of the new district so that territory of both Basins 
would be included in each such division to prevent West Basin versus CenrÕl Basin 
representation on the board of directors. 

(letter from R. R. Thorburn to the Replenishment 
Distri� Boundary Committee, October 27, 1955. p. 2) 

Soon thereafter, members of both associations came to a working agree· 
ment that the benefits of a larger district would outweigh the costs. A;· 
surances were given to West Basin producers that they would not be 
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dominated by their eastern neighbors. Next, a joint committee of both 
associations began a series o( relatively tough negotiations with al1 of the 
public agencies that might eventually be involved in managing these two 
basins.19 

The results of those negotiations were formalized i n  a seven-page pro­
posal that the committee submitted to the two associations for approval in 
August of 1 95 8 .  The proposal set forth the essenrial factors for constituting 
the new enterprise. The statement proposed that a new replenish ment 
district would be formed to ( 1 ) repel saltwater intrusion, (2) recharge the 
groundwater basins, and (3) reduce pumping in the basins to safe l imits 
(West Basin Water Association and Central Basin Water Association, "Pro­
posal Submitted by the Joint Committee on Water Replenishment Dis­
trict," mimeograph, July 30, 1 958,  p. 1). The proposal stated that to 
accomplish those purposes, "the district will have responsibi lity for finan­
cing the purchase of water used in halting the intrusion of sea water and 
in replenishing the groundwater supply" (ibid.,  p. 3) .  

The proposal then clarified the future relationships of the replenish ment 
district to all of the existing agencies that might consider the replenish ment 
district to be a potential competitor. It then oudined the amount of water 
that would be purchased from MWD and spread or injected by the Los 
Angeles C()un�N Flood Control District. The proposal stated that th� new 
district "would have no authority to purchase replenishment water with ad 
valorem tax derived funds, and the petition for the (ormarion of the district 
will clearly set forth this limitation on irs taxing power" (ibid. ,  p. 6). I t  was 
estimated that a levy of S6.00 per acre-foot would be necessary to raise the 
necessary funds to purchase 1 65,000 acre-feet of water from MWD - an 
amount equal to the average annual overdraft. The proposal concluded by 
3toting that the new distri't would be "an administrative- �g('n('y nrp r:1t"d 
hy a five-member board of directors with a minimum staff" (ibid.,  p. 7). 

The proposal was in effect a "constitution" for a multiple-agency man­
agement system to operate a coordinated program. Constitutional docu­
ments do not need to carry the formal name "constitution" to serve the 
purpose of determining the decision rules to be used for making future 
collective choices about some specified physical domain. The proposal was 
attached to the formal petitions presented to the Los Angeles County Board 
of Supervisors (to gain approval for the special election) and to the Cali­
fornia Deparrment of Water Resources (to gain approval for the bounda­
ries), and in that way had formal recognition as a type of constitutional 
document. Once that constitution had been approved by the two private 
associations, all formal steps outlined within it were achie\'ed within a few 
months, and the Central and West Basin Water Replenishment District was 
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supported in the e lection (of November of 1 959 by a vote of .. to I (Los 
Angeles Times, November 1 8 , 1959). 

T H E  P O LYC E NT R I C  P U B L I C - E NT E R P R I S E  G A M E  

The creation o f  the Central and West Basin Water Replenishment Dimict 
in 1 959 dramatically transformed the structure of incentives facing wa:er 
producers and the ir repres'�ntatives. It was an enterprise created by the 
water producers (and approved by the citizens living in the area), w.th 
publ ic powers to tax, to sue. and to engage in the provision of collective 
goods. Whereas the replenishment district took oYcr the active role of 
managing West Basin and C�ntral Basin. the twO private water associations 
continued to have strong input into all pol icy decisions. 

Further, the replen ishment district is only one public enterprise among 
a half dozen agencies that are actively involved in the management pro­
gram. Thus. instead of one central governmental authority. a polycentric 
public-enterprise system has emerged to achieve a very sophisticated man­
agement system. This polycentric system has restored water levels through­
out both basins, has completed a freshwater barrier along the exposed 
coasts of both basins. and is now engaged in focused effons to eliminate 
pumping troughs and other ;lhysical impediments that inhibit rhe effecti· .. e 
use of the basins in conjunction with a surface supply. 

The overall costs of this system are quite 10w.4¾ In Table 4. 1 .  the amor­
tized and annual costs (in constant dol lars) of the management systems in 
these basins. as computed by Blomquist, are contrasted with the amortized 
costs of replacing the basins with surface storage. Total costs are sub­
stantial ly lower in each basin than they would be if the basins had bee n 
d,.,o;troyed. Total ,0stS would. of cour:;c. be lower if water pl Uuuc�rs had 
been able to negotiate a settlement of their water rights at an earlier 
juncture and had not had to pay the high costs of prolonged negotiations. 
The water producers of Central Basin, however. learned from the ex­
periences of their  colleagues in Raymond Basin and West Basin and thus 
were able to achieve a settlement at lower costs. 

In this discussion I have tried to focus more on the origins of these 
institutions than on their current operations, because it is so difficult to fin:J 
documentation about the origins of institutions. I do think it is imporram. 
however, to describe briefly the types of polycentric relationships that ex in 
among the public enterprises that currcndy managc West Basin and Central 
Basin. 

At the cote of each of thos:: relationships is the Central and West Basin 
Water Replenishment District. This district receives the funds assessed on 
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Table 4. 1 .  Bas;n ",a"agemellt costs m.d savinRs per acre-foot result;ng 
from bas;" mal.agement ;n the three bi,s;ns (dollars) 

Cost Raymond West Celltral 

Basin management cost per 3.50 77.40 73-.77 

acre-foot of ground-water 
extraction, 1 985 
Average cost of an acre-foot 1 84.65 235 .7 1  224.85 
of water with basin 
management 
Estimated cost of an acre-foot 748.68 739.30 739'.94 

of water if all groundwater 
were replaced by imported 
water 
Source: Ad3pt�d from Blomquist (19873, Figure 9). 

all  water pumped in the district and thus has the power to take col lective 
action for both basins. To get the water into the basins, however, the 
replenishment district must relate to several other public districts. Until the 
late 1 9605, the replenishment district" depended on a monopoly supplier of 
water, the MWD, for its replenishment water. In 1 966, MWD uni laterally 
announced a change in its pricing structure that would substantially in­
crease the cost of replenishment water. The replenishsment district and 
both associations bargained hard, but unsuccessfully, for a reconsideration. 
The replenishment district then opened negotiations with the Los Angeles 
Coun)� Sanitation Districts to obtain a reliable supply of water at lower 
cost from a spec ia lly constructed reclamation plant.· ' Opening this alter­
native source of water supply has meant that the replenishment district has 
assured itself of a continuing supply, and at a cost wel l  below that of 
imported water. In 1 987, for example, the d istrict was seeki ng approval 
from the rc:levant regulatory agencies to increase its purchase of reclaimed 
water from 30,000 acre-feet per year to 50,000 acre-feet per year, at an 
average cost of S8.00 per acre-foot, as compared with the S 153 it has to 
pay MWD for replenishment water (Central and West Basin Water Re­
plenishment District 1 987, pp. 44-56) .  

In regard to the actual operation of the replenishment works, the re­
plenishment district entered into an exchange agreement with the Los 
Angeles County Flood Control District (reorganized i n 1 98 7  to be the Los 
Angeles County Department of Public Works). Thus, the replenishment 
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